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INTRODUCTION
NPEJINCJIOBHUE

[Ipennaraemoe y4yeOHOE TMOcOOME TPEeAHA3HAYEHO JJISI KYpCaHTOB,
oOyyaroruxcs o cnenuaibHoct 40.05.03 Cyaebnas skcniepTusa.

[lenp yuebHOE TOCOOWE — OOYYHTH KYypCAHTOB AKTUBHOMY BIIAJCHHIO
aHTJIMACKUM  si3pIkoM 1o TeMe  «lIpuMeHenne  WHGOPMAIMOHHO-
TEJICKOMMYHUKATUBHBIX TEXHOJIOTHH B CYJCOHO-3KCIICPTHOM NIEATEITHBHOCTHY, a
Takke CcHOpPMHpPOBATH CIHOCOOHOCTh M TOTOBHOCTH BECTH JHUCKYCCHIO I10
JTAHHBIM BOITPOCAM.

B nocooue BKITFOUEHBI COBpEMEHHBIC poheCcCHOHATBEHO
OpPUEHTUPOBAHHBIC MaTEpUajbl, KOTOPbIEC YIIIYOJSAIOT 3HAHHUS OOYYAIOIINUXCS B
ykazaHHoi cdepe. [locoOue coctout u3 cemu pasnenoB: «KpuMunamucTuka u
ucTopusi ¢  pasBUTHA», «BUIBI  KPUMHHATUCTHUECKHX  JIKCIEPTHU3Y,
«Tpaconoruss W  TpacoJOrHuecKas JKCIepTh3a», «JlaKTWiIoCKommus |
JaKTHUIOCKOTIMYECKast dKcrepTu3ay, «CynaeOHo-0auTucTHIecKasi SKCIEpPTH3ay,
«MeTo1bl HICHTU(DHUKALINN JIMYHOCTIY, « [ IOHATHE U BUBI JT0KA3aTCIbCTBY.

st Oymynmmx COTPYJHHUKOB OpPraHOB BHYTPEHHUX JIENT TIPEICTABIISETCS
HEOOXOIMMBIM OBJIAJICHUE BCEMH BUAAMH PAOOTHI C TEKCTaMH IO CIICIMATBHOCTH Ha
AHTJIMHCKOM SI3bIKE C IICJTBIO TTOYYCHHS IPOECCHOHAIBLHO 3HAYMMOKN HH(OPMAITHH,

IIUPOKO BOCTPEOOBAHOM MPH PELICHUH Psiia PO(heCCHOHAIBHBIX 3a,1a4.

MeToanyeckue PpeKOMeHAANUU JIA oO0ydaiuxcsi mo padore ¢
npodeccuoHaTbHO OPUEHTHPOBAHHBIMU TEKCTAMHU.

JlaHHbIE PEKOMEHJAIMU TPU3BaHBI MOMOYb CHUCTEMHO U 3(h(PEKTUBHO
paboTaTh CO CIOKHBIMH MPO(DHEeCCUOHATHFHBIMHU TEKCTAMHU HA AHTJIMICKOM SI3bIKE.
3agava oOy4arommxcsi — He MPOCTO «MEPEBECTH» TEKCT, a HAYYUTHCS U3BJICKAThH
U3 HEro KIIYEBYI0 HMH(OpMAIMIO, TOHUMATh JIOTUKY HU3JIOKEHUS U aKTUBHO
HCIT0JIb30BaTh HOBBIC 3HAHMS W TEPMHUHBI B CBOCH Oy IyIiei nmpodecCHOHAIBHOM

JACATCIIBHOCTH.



OcHOBHbIE IPUHIUIBI PA0OTHI ¢ TEKCTOM:

. Ot o0mero k 4acTtHomy: CHavajia TIOHATH OOINYIO HJICH U
KOHTEKCT, 3aTeM YIiyOJsiThCs B I€TAJIH.

. AKTHBHOe 4TeHMe: HuTaTh C KapaHjamioM B pyke (Wwid B
udpoBOoM popMarte ¢ UHCTPYMEHTAaMHU BbiJieieHus ). Llenb — auanor ¢ TekcToM.

. CucremMHocTh: PaboTta ¢ TepMUHAMH U TOHSTHSIMHU JIOJKHA OBITH
MOCTOSIHHOM M OpraHM30BaHHOM (rJ10ccaphil, KAPTOUKH).

Io3TanHas cTtpaTerusi padoThl ¢ NpPodecCHOHAIBHBIM TEKCTOM

Jran 1. IO YTEHUA (Pre-Reading)

. IIpoanaan3upoBath 3aroJi0BOK, MoJA3aroJ0BKH, WIJIIOCTPALNH,
rpapuxn. ChopmynupoBaTs AJig ce0s1, 0 UeM, BEPOSITHO, OYJIET TEKCT.

. IIpocmoTpers TekeT Oerdio (skimming): O6paruth BHUMaHUE Ha
NepBOE U MOCIeIHee MPe/IoKeHns ab3ales, BblIeIeHHbIe ciioBa? 3anucath 2-3
KJIFOUEBBIX BOMPOCA, HA KOTOPbIE HEOOXOAUMO HAWTU OTBET.

Jran 2. BO BPEMS UTEHUS (While-Reading)

. MapkupoBaTh TEKCT:

HBer 1: KnroueBbie TepMUHBI U UX a0OpEBUATYPHI.

IBet 2: OCHOBHBIC UJICH U TE3UCHI.

HBet 3: [Ipumepsl, WILTIOCTPUPYIOILIKE TEOPHIO.

?: HenonsitHbie MCCTa, Tpe6YIOI_III/IC YTOYHCHUA.

. Heo0xomuMo MOHSTH CMBICT TPEUIOKCHHS WM ad3ala IMeTuKOM.
Jlorapatbcs 0 3HAYCHUU HE3HAKOMBIX CJIOB
10 KOHTEKCTY, CJI0BOOOPAa30BaTEebHBIM dJIeMeHTaM (TIpUCTaBKU, Cy(HPHUKCH:
e.g., recover — recovery, malware — malicious software) u 1O €X0ACTBY C
MEKIYHAPOAHBIMU CJIOBAMM.

. Hcnoab3oBaTth ciaoBapb MNpaBWiIbHO: CHavyama monpoOOBaTh
noranathCs. Ecim He TmMomydaeTcs — HAWTH 3HAYCHUE B AHTJIO-PYCCKOM

cJI0BapsX, npeacrapjieHHbIX B [Ipuiioxenunsx.



Jtan 3. IOCJIE YTEHUA (After-Reading)

. IIpoBeputh NOHUMAHME: 3aKPHITh TEKCT U YCTHO WJIM MUCbMEHHO
U3JI0KUTh €r0 OCHOBHYIO MBICJb (1-2 npeuioxeHus).

. 3anoJHUTL/00HOBUTH NpodeccHOHAIBHBIH TiIoccapuii. Jlenars

3TO HE CIIUCKOM, a B CTPYKTYPUPOBAHHOU (hopme:

Tepmun Tpanckpunnua Kparkoe npuMe nepeso
p p punn onpenejeHue p p pesoi
A digital The hash
. value of  the
fingerprint of a . Xdm-cymma,
hash . . evidence
[hae[ 'veelju:] file or data set. } KOHTPOJIbHAS
value Used to verifs image . must cymma (aiina
. ) y match the y ’
Integrity. ..
original.
. OTBeTUTH HA BONMPOCHI K TEKCTY (€CJIM OHU €CTh) WM CO3/IaTh UX

camocrositenbHO (Who? What? Where? How? Why?).

. CocTraBuTh  MeHTANBHYWW Kapty (mind  map) Tekcra,
OTPAXKAIOUILYIO €r0 CTPYKTYPY U KIIFOUEBBIC MOHSITHSI.

. BeinosiHUTH nmpakTH4YecKkoe 3agaHue: Hamucate KpaTKud OTYET
(summary), COCTaBUTb IJIAH.

4. Kak pa3BuBaTh HABBIKH HA OCHOBE TEKCTOB

. Juis roBopenusi: Vcnoyib30BaTh HOBBIE TEPMUHBI U UJIEU U3 TEKCTA
B 00CYXKIEHUSIX. OOBsACHTH TIOHSITHE u3 TEKCTa CBOUMHU
cjaoBaMu (paraphrasing) Ha aHTJTUHCKOM.

. s nmucbMma: Mcnonb3oBaTh JIEKCUKY U CTPYKTYpPbl U3 TEKCTa,
HalucaTh CBOM KOPOTKHI TIPOTOKOJI, OMNUCAaTh METOJIa WM BbIBOJBI IIO
TUIIOTETUYECKOMY CIIy4aro.

. Jasi  ayaupoBanms: Haiitu Buzmeo Ha Temy, ONM3KyH0 K
npoyuTaHHOMY TekcTy. OOydaronuecss CMOTYT MOHUMATh TOpas3zo JIydile, TakK

KaK y>K€ BJIaJCIOT TEPMUHOJIOTUEH.



i
»

_THE HISTORY "~

7] il |

TEXT 1. THE FATHERS OF CRIMINALISTICS AND
CRIMINOLOGY IN RUSSIA

The development of criminalistics (forensic investigation) and
criminology (the study of crime's causes) in Russia followed a distinct path,
combining European scientific influence with unique domestic innovations to
form a robust, independent school of thought.

While influenced by European pioneers like Hans Gross, Russia produced
its own foundational figures. A key early contributor was the Austrian **Hans
Gross**  himself. His seminal 1893 manual "Handbuch fiir
Untersuchungsrichter" was translated into Russian and became the fundamental
textbook, systematizing investigation methods and cementing the very term
"criminalistics" in Russian legal science.

The true father of Russian *technical* criminalistics is considered to be
**Evgeny F. Burinsky** (1849—-1912). A pioneering forensic photographer in
St.  Petersburg, he founded the world's first **forensic photographic
laboratory** in 1889. He developed advanced methods for deciphering faded

7



texts, analyzing forgeries, and revealing invisible evidence, establishing the core
of Russian forensic document examination and material evidence analysis.

The theoretical and educational framework for the Soviet and later
Russian system was solidified by **Ivan N. Yakimov** (1884—1954). His 1925
textbook "Criminalistics: A Guide to Criminal Technique and Tactics" became

the cornerstone of the national curriculum. He successfully merged

criminalistics theory with the practical needs of investigative bodies, shaping the
modern expert services of the Ministry of Internal Affairs and the Investigative
Committee.

In criminology, early 20th-century scholars like **M.N. Gernet** and
**A.A. Gertsenzon®** made significant contributions to sociological and
statistical studies of crime. However, the field was suppressed during the
Stalinist era, only to be revitalized in the latter half of the century, with figures
like **A.1. Dolgova** continuing to develop its modern Russian identity.

Thus, Russian forensic science was born from the synergy of adopted
European systematics (Gross), groundbreaking technical genius (Burinsky), and
pragmatic theoretical structuring (Yakimov), creating a enduring legacy for

contemporary criminal investigation.”



EXERCISES

Word Match

Compound Words

1. Match the Columns

Column A

Column B

1. Foundational figures

a) The fundamental building blocks or most important

people in a field.

2. Seminal manual

b) A person who is one of the first to explore or

develop a new area of knowledge.

3. To systematize

c¢) The basic structure or system of a particular field of

study.

4. Pioneering

d) A crucial, highly influential book that serves as a

foundation.

5. Forensic photographic
laboratory

e) The main agency for criminal investigations in

modern Russia (abbreviation).

6.Theoretical framework

f) The combination of different elements to produce a

result greater than the sum of their parts.

7.Investigative

Committee (SK)

g) To arrange something according to an organized

system.




Column A Column B

h) A facility dedicated to using photography for
8. To be revitalized o
scientific analysis in legal contexts.

0. Synergy i) The long-lasting impact or influence left behind.
y

. j) To be given new life or energy; to become active
10. Enduring legacy _
again.

. True/False/Not Stated

2
1. Hans Gross was Russian by birth.
2

Evgeny Burinsky founded his laboratory in Moscow.

3. Ivan Yakimov's textbook was published before the October
Revolution.

4. The text states that criminology in Russia developed without any
foreign influence.

5. Burinsky's work focused solely on fingerprint analysis.

6. The Ministry of Internal Affairs (MVD) is mentioned as a body
shaped by modern forensic services.

7. Gernet and Gertsenzon were active in the field of forensic ballistics.

8. Criminology was completely banned and erased during the Stalinist era.

10



9. Hans Gross's manual helped popularize the term "criminalistics" in
Russia.
10.  According to the text, Burinsky is considered the main father of

Russian criminology.

3. Fill in the Blanks

(Change the word forms if necessary)

domestic, cornerstone, deciphering, foundational, synergy, suppressed,

systematizing, revitalized, pragmatic, pioneering

l. Hans Gross played a role by investigation

methods in his manual.

2. Burinsky was a figure in forensic photography, known
for faded texts.
3. Yakimov's textbook became the of the national

curriculum for investigators.

4. Russian criminalistics combined European ideas with
innovations.
5. Yakimov was successful because of his approach,

merging theory with practice.

11




6.  The field of criminology was for a period but later

7. The text concludes that modern Russian forensics 1s a result of the

of three key contributions.

Questions Answers

4. Answer the Questions

1.  What are the two main fields discussed in the text, and how are they
defined?
2. What was the title of Hans Gross's influential manual, and why was

it important for Russia?

3. What specific achievement is Evgeny Burinsky credited with?

4.  Name three types of evidence analysis that Burinsky's methods
advanced.

5. What was the title of Ivan Yakimov's key textbook, and when was it
published?

6. Which two modern Russian institutions are mentioned as being

shaped by these developments?

7. Name two early Russian criminologists mentioned in the text.
8. What historical period caused a setback for criminology in Russia?
9.  According to the final paragraph, what three elements combined to

create Russian forensic science?
10.  What is the main point the text makes about the development of

Russian criminalistics?

12



Paraphrasing

5. Paraphrase the Following

Heab: YaydminTs TOHUMAHUE CIOKHBIX KOHCTPYKLUMU W Pa3BUTh HABBIK
U3JI0KECHUS UH(pOpMaLUH CBOMMHU CJIOBAMH.
3aganme: [lepennmure craeayomue MPEUIOKEHUS M3 TEKCTa, COXPAHUB

VCXOJHBIN CMBICII, HO UCITOJIB3Ys APYTHUE CIOBA U TPAMMAaTUYECKUE CTPYKTYPHI.

1. "The development... followed a distinct path, combining European
scientific influence with unique domestic innovations."

2. "His seminal 1893 manual... became the fundamental textbook,
systematizing investigation methods..."

3. "He developed advanced methods for deciphering faded texts,
analyzing forgeries, and revealing invisible evidence..."”

4. "He successfully merged criminalistics theory with the practical
needs of investigative bodies..."

5. "However, the field was suppressed during the Stalinist era, only to

be revitalized in the latter half of the century...”

13



TEXT 2. FOUNDATIONAL FIGURES IN EUROPE: THE BIRTH
OF SCIENTIFIC CRIMINOLOGY

The birth of scientific criminology in 19th-century Europe marked a
radical shift from reliance on confession and witness testimony to evidence-
based investigation. This transformation was championed by pioneering figures
who established the core principles of forensic science.

The Italian physician Cesare Lombrosois a controversial founding
father. In his 1876 work L'uomo delinquente (Criminal Man), he proposed the
theory of the "born criminal." Lombroso argued that criminals were biological
throwbacks, identifiable by physical atavisms like sloping foreheads or large
jaws. While his deterministic theory is now discredited, his significance lies in
applying systematic observation and measurement—anthropometry—to the
study of crime, seeking its root causes in the individual.

In stark contrast, the Austrian jurist Hans Gross provided the practical
handbook for the emerging science. His 1893 manual Handbuch fiir
Untersuchungsrichter (Criminal Investigation) earned him the title "father of

criminalistics." Gross systematically detailed crime scene protocol, evidence

14



collection, and specialized fields like ballistics and fingerprint analysis. He
emphasized meticulous documentation, logic, and the use of expert knowledge,
moving focus from why someone commits crime to sow to solve it scientifically.

The Frenchman Edmond Locard built upon these foundations in the
early 20th century with his famous Exchange Principle: "Every contact leaves a
trace." As director of the world's first police laboratory in Lyon, he
demonstrated that microscopic evidence like dust, fibers, or soil could
definitively link a suspect to a crime scene, proving contact through scientific
analysis.

These European pioneers created the blueprint for modern forensics. They
replaced speculation with system, superstition with science, and confession with
trace evidence. While tools have evolved from magnifying glasses to DNA
sequencers and Al, the foundational quest they began—to objectively establish
truth through material evidence—remains the cornerstone of criminal justice

worldwide.

1. CocraBbre ciioBocoueranus (Make word combinations)
Coedunume cnosa uz xonrouku A co crnosamu us Konowku B, umobwvi

noay4uiuco yCI’I’lOZZ'—lM@ble 6blPAINCERHUA U3 MeKecmA.

15



A B

1. radical a) investigation
2. evidence-based b) throwbacks
3. biological c) atavisms

4. physical d) shift

5. crime scene e) protocol

6. meticulous f) evidence

7. expert g) documentation

8. exchange h) principle

9. trace 1) knowledge
10. material j) analysis

2. ConocraBbTe KoJ0HKH (Match the columns)

Word Match

Compound Words

ComnocraBpTe uMs yueHoro (1-3) ¢ ero

COOTBETCTBYIOIIECH KoHLenIuen (i-1it).

BKJIagoM (a-c) H

1. Cesare a) Created a practical manual | 1) "Father of
Lombroso systematizing  crime  scene | criminalistics"
2. Hans Gross investigation. 1) The Exchange

3. Edmond Locard | b) Proposed that "every contact
leaves a trace."
c) Argued that criminals are

biologically predetermined.

Principle
ii1) Theory of the "born

criminal"

16




Paraphrasing

3. Ilepedpasupyiite (Paraphrase the following)
llepenuwume cneoyrowue npeonod’ceHUs C8OUMU CILOBAMU, COXPAHUB

UCXOOHDBILL CMBICIL.

Example:

The emergence of criminology as a science represented a dramatic

change; instead of depending on confessions, investigations started to rely

on physical proof.

1. The birth of scientific criminology marked a radical shift from
reliance on confession to evidence-based investigation.

2. Lombroso's deterministic theory is now discredited.

3. Gross moved the focus from why someone commits crime to zow to
solve it scientifically.

4. Locard demonstrated that microscopic evidence could definitively
link a suspect to a crime scene.

5. These pioneers replaced speculation with system.

17



4. Bepuo/HeBepno/He yka3ano (True/False/Not Stated)

Onpedenume, a6nsiemcs 1u ymeepocoeHue eepuvim (True), HegepHbiM
(False) unu ungopmayus ne oana 6 mexcme (Not Stated).
1. Cesare Lombroso was a French psychiatrist.

2. Hans Gross's manual was published in the 20th century.

3. Locard's Exchange Principle states that "every contact leaves a
trace."

4 The first police laboratory was established in Paris.

5 Anthropometry is the study of crime causes.

6. Modern forensic tools include DNA sequencers.

7 Gross is known as the "father of criminology."

8. Lombroso believed criminals could be identified by their

personality traits alone.
0. The text mentions that Al is used in modern forensics.

10.  All pioneers mentioned in the text agreed with each other's theories.

5. JIumnee cji0Bo (One word is odd)
B kaocicoom psoy natioume 00Ho cnogo, komopoe He OMHOCUMCS K 00uyell

memamuyeckotu epynne. Ob6vscHume c8oil 8b100p.

1. confession, testimony, evidence, suspect, negotiation.

2. physician, jurist, director, biologist, teacher.

3. anthropometry, ballistics, fingerprint analysis, psychology,
documentation.

4, dust, fiber, soil, weapon, hair.

5. speculation, system, superstition, science, protocol.

18



Questions Answers

6. OTBeTHTE HA BONPOCHI (Answer the questions)

Omeemvme Ha 60NnpoOCsHlL NOJIHbIMU npe()ﬂoafceHuﬂmu HA OCHoee meKkcemd.

I.

i

-~

theory

®© N W

What did the shift to scientific criminology move away from?
What is the name of Lombroso's most famous work?
According to Lombroso, what were "born criminals"?

Why is Lombroso still considered significant despite his discredited

What title did Hans Gross earn and why?

Name two specialized fields detailed in Gross's manual.
What is the core of Locard's Exchange Principle?

What was Locard's key achievement as a director?

What, according to the text, is the "cornerstone of criminal justice

worldwide"?

10.

How have forensic tools evolved since the time of these pioneers?

19



7. Tema nast oocyxkaennsi / Munn-3cce (Discussion/Essay Topics)

BriGepute oauH 13 BONPOCOB M MOATOTOBBTE Pa3BEpHYTHIA OTBET (5-7
MPEIOKEHHI ) T OOCYAUTE B Mape/TpyIire.

I. CpaBnenue mnoaxoaos: Contrast the legacies of Lombroso and
Gross. How did one focus on the cause of crime and the other on the method of
investigation? Which approach do you think is more relevant for a modern
forensic expert?

2. Ipunuun ceroausi: Provide a specific example from modern
forensic practice (e.g., DNA transfer, digital footprints) that perfectly illustrates
Locard's Exchange Principle.

3. Jtuka u Hayka: Lombroso's theory is called "controversial" and
"discredited." Discuss the ethical dangers when forensic science tries to link
physical appearance or biology directly to criminal behavior.

4. Ot npaktuku k Teopuu: Hans Gross emphasized "meticulous
documentation." Why is documentation still the bedrock of any forensic
investigation, and what might be the consequences of poor documentation?

5. JBosonust MHCTpymMeHTOB: The text states that tools evolved
"from magnifying glasses to DNA sequencers and Al" In your opinion, what
has been the single most important technological advancement in forensics, and

why?
20



6. "Orten" pucummiaunbl: If you had to choose one of the three
pioneers (Lombroso, Gross, Locard) as the most important for the development
of your specific field of expertise, who would it be and why?

7. Cucrema mnpotuB aoraaok: The text says pioneers replaced
"speculation with system." Can there ever be a place for intuition or speculation
in a modern, scientific investigation? If so, where and under what conditions?

8. I'aobanbubiii yroaok: The principles are called the "cornerstone
of criminal justice worldwide." Do you think the application of these principles
is truly universal, or does it vary significantly in different countries and legal
systems?

9. HenpepoiBubiii mouck: The "foundational quest" is to establish
truth through material evidence. What are the biggest challenges or limitations
to finding the "objective truth" in complex cases today?

10.  V¥Ypok aas sxcnepra: What is the key lesson a modern forensic
expert can learn from studying the history and mistakes of early criminologists

like Lombroso?
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TEXT 3. THE GLOBALIZATION OF CRIMINALISTICS
METHODS AND THE 20TH-CENTURY LABORATORY

The 20th century was a period of profound institutionalization for forensic
science. The field transformed from a collection of methods reliant on individual
expert authority into a globalized, laboratory-based discipline governed by
scientific standards and international cooperation.

This institutional shift is often described through three successive models.
The earliest model was based on Embodied Authority, where the credibility of
evidence rested heavily on the personal reputation and experience of the
individual expert, such as a celebrated pathologist. As legal systems demanded
more reliability, this gave way to the model of Comprehensive Method. The
focus shifted to standardized procedures, validated techniques, and rigorous
crime scene protocols—exemplified by the systematizing work of pioneers like
Hans Gross. The ultimate expression of this was the creation of the dedicated
police laboratory.

The founding of the world's first police crime laboratory in 1910 in Lyon,

France, by Edmond Locard was a watershed moment. This institutional home

22



provided a controlled environment where Locard's famous Exchange
Principle—"every contact leaves a trace"—could be systematically tested and
applied using microscopes and chemical analysis. The laboratory became the
physical and symbolic center of the new forensic method, moving the practice
from the crime scene and the courtroom into a dedicated scientific space.

Following World War 1II, the model of Institutionalized
Artistry or Flexible Problem-Solving emerged. This recognized that while
laboratories and methods were essential, complex cases required experts to
synthesize multiple types of evidence and reasoning. This period also saw the
beginning of true globalization. Techniques developed in one country were
adopted and refined in others. To ensure consistency and reliability across
borders, international networks began to form. Organizations like the European
Network of Forensic Science Institutes (ENFSI) were established to
harmonize methods, share best practices, and promote quality assurance among
member laboratories.

However, this globalization and institutionalization also created
challenges. Specialization led to the fragmentation of forensic science into sub-
disciplines (like fibers, paint, or ballistics), sometimes at the expense of a
holistic view of a case. Furthermore, the dominant "forensics" paradigm,
focused primarily on serving court evidence, has been criticized for being too
narrow, prompting calls for a broader, more robust scientific foundation for the
entire discipline. The 20th-century laboratory, therefore, was not just a room
with microscopes; it was the engine for a global project to standardize the

scientific investigation of crime.
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EXERCISES

1. Make Word Combinations
Combine a word from List A with a word from List B to form a key term

or concept from the text.

List A: List B:

1. Exchange a) scene

2. crime b) evidence
3. forensic c) Principle
4. quality d) authority
5. individual ) assurance
6. standardized f) science

7. international g) procedures
8. trace h) cooperation
9. scientific 1) standards
10. police j) laboratory
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Word Match

Compound Words

2. Match the Columns

Match the historical model or concept (Column A) with its correct

description (Column B).

Column A

Column B

1. Embodied Authority

a) A network promoting harmonized

methods  across  European labs.

2. Comprehensive Method

b) Over-specialization into sub-
disciplines, potentially harming a case

OVErview.

3. Institutionalized Artistry

c) Credibility based on the personal

reputation of an expert.

4. Fragmentation d) The synthesis of multiple evidence
types for complex problem-solving.
5. ENFSI e) A focus on systematic protocols and

validated techniques.
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Paraphrasing

3. Paraphrase the Following

Restate these sentences from the text in your own words without changing
the core meaning.

1. The field transformed from methods reliant on individual expert
authority into a globalized, laboratory-based discipline.

2. This institutional home provided a controlled environment where

Locard's famous Exchange Principle could be systematically tested.

3. Specialization led to the fragmentation of forensic science into sub-
disciplines.

4. The dominant "forensics" paradigm has been criticized for being
too narrow.

5. The 20th-century laboratory was the engine for a global project to

standardize the scientific investigation of crime.

26



4. True / False / Not Stated

Determine if the statement is True (T), False (F), or if the information is
Not Stated (NS) in the text.

1. Edmond Locard founded the first police lab in Paris.

2. The "Comprehensive Method" model values personal reputation

over written protocols.

3. The text mentions that Sherlock Holmes was a real forensic
pioneer.
4. Globalization helped spread forensic techniques between countries.

5. The ‘'Institutionalized Artistry" model rejects the wuse of
laboratories.

6. ENFSI is an organization focused on ballistic analysis only.

7. Hans Gross's work is associated with standardizing crime scene
investigation.

8. The text states that DNA analysis ended all challenges in forensics.

9.  Fragmentation is seen as an unquestionable benefit of forensic
science.

10. The 20th-century shift aimed to make forensic investigation more

objective.

27



Oodd

Words

5. One Word is Odd
Identify which word in each group does not thematically belong to the

others and explain why.

l. Expert, reputation, authority, microscope, experience.
2 Protocol, standard, procedure, intuition, method.

3 Fiber, paint, DNA, globalization, glass.

4, Laboratory, courtroom, crime scene, harmonization.
5 Synthesis, analysis, fragmentation, integration.

Questions Answers

6. Answer the Questions

Provide full-sentence answers based on the text.

I. What was the core of the "Embodied Authority" model?

2. Who founded the first police crime laboratory and where?

3. What is the main purpose of networks like ENFSI?

4. What is one negative consequence of overspecialization mentioned

in the text?
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5.  According to the text, what has been the main criticism of the

dominant "forensics" paradigm?

A word or phrase that has the A word or phrase that has the
Same Or exact meaning as Opposite meaning as
another word or phrase. another word or phrase.

Big —  HUgE Big Small

7. Match the Synonyms & Antonyms
*For words 1-5, find the best synonym from the list. For words 6-10, find

the best antonym from the list.*

Word List: Synonym List:
1. Profound a) Combine

2. Credibility b) Trustworthiness
3. Synthesize ¢) Standardize
4. Harmonize d) Confirm

5. Validate e) Deep

6. Objective f) Subjective

7. Holistic g) Unsystematic
8. Standardized h) Integration

9. Global 1) Local

10. Fragmentation j) Narrow
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TEXT 4. CRIMINALISTICS AND ITS GLOBAL HISTORICAL
DEVELOPMENT

The history of criminalistics is a story of humanity's relentless pursuit of
truth in the face of crime. From ancient intuitive methods to the sophisticated,
science-based discipline of today, its development mirrors the progress of
science, technology, and legal thought on a global scale.

The earliest roots can be traced to ancient civilizations. In China, the first
known forensic text, "Xi Yuan Lu"(The Washing Away of Wrongs), was
published in the 13th century by Song Ci. It detailed methods for examining
wounds and determining cause of death, representing one of the first systematic
approaches. For centuries, however, investigations in Europe and elsewhere
relied heavily on oath-taking, trial by ordeal, and confession—often obtained
under duress.

The true scientific revolution began in the 19th century, often called the
"Era of the Pioneers." In France, Alphonse Bertillon (1853-1914)
developed anthropometry (or "bertillonage"), a system of precise body
measurements to identify repeat offenders. Although later supplanted, it
introduced the crucial principle of systematic, quantitative identification.
Simultaneously, the science of fingerprinting was crystallizing. Sir William
Herschel in India and Henry Faulds in Japan noted the uniqueness and
permanence of fingerprints. Their work was pivotal, but it was Sir Francis
Galton and later Sir Edward Henry in Britain who created the first practical
classification system, enabling the use of fingerprints in large-scale criminal
databases.

Meanwhile, other foundational disciplines emerged. Hans Gross, an
Austrian jurist, coined the very term "criminalistics" in his 1893 manual,
systematizing crime scene investigation. In France, Edmond
Locard formulated his famous Exchange Principle ("every contact leaves a
trace") and established the world's first police laboratory in Lyon, laying the

groundwork for trace evidence analysis.
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The 20th and 21st centuries have been defined by explosive technological
advancement. The development of DNA profiling in the 1980s, pioneered
by Sir Alec Jeffreys in the UK, revolutionized personal identification with near-
absolute certainty. Ballistics evolved from visual comparisons to integrated
digital networks like the National Integrated Ballistic Information Network
(NIBIN). Digital forensics emerged to combat cybercrime, analyzing evidence

from computers and smartphones.
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Today, criminalistics is a global, high-tech enterprise. International
cooperation and standards are paramount. Modern laboratories employ
technologies like mass spectrometry, 3D laser scanning for crime scene
reconstruction, and artificial intelligence for pattern recognition. From the
inked fingerprint to the genetic profile, the core mission endures: to objectively
analyze material evidence and reconstruct the truth, thereby underpinning justice

systems worldwide.
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EXERCISES

1. Make Word Combinations
Combine a word from List A with a word from List B to form a key term

or concept from the text.

List A: List B:

1. trial a) of death

2. cause b) by ordeal
3. body C) measurements
4. crime d) scene

5. exchange e) principle

6. trace f) evidence

7. digital g) forensics
8. DNA h) profiling

9. ballistic 1) information
10. Artificial ) intelligence
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Word Match

Compound Words

2. Match the Columns
Match the person (Column A) with their contribution (Column B) and

their associated country (Column C).

Column A Column B Column C

1. Song Ci a) Created a fingerprint 1) China

classification system

2. Alphonse Bertillon | b) Wrote the first known i1) France

forensic manual

3. Sir Edward Henry c¢) Systematized criminal 111) Britain

investigation and coined

its name
4. Hans Gross d) Developed 1v) Austria
anthropometry
5. Edmond Locard e) Formulated the v) France

Exchange Principle
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Paraphrasing

3. Paraphrase the Following

Restate these sentences from the text in your own words without changing
the core meaning.

1. Its development mirrors the progress of science, technology, and
legal thought.

2. It introduced the crucial principle of systematic, quantitative
identification.

3. Their work was pivotal for the development of fingerprinting.

4. The 20th and 21st centuries have been defined by explosive
technological advancement.

5. The core mission endures: to objectively analyze material evidence.
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4. True / False / Not Stated
Determine if the statement is True (T), False (F), or if the information is
Not Stated (NS) in the text.

I. Song Ci's manual focused on the analysis of toxic substances.

2. Bertillon's system is still the primary method of identification used
today.

3. Henry Faulds conducted his research on fingerprints while in Japan.

4.  Hans Gross was the first person to use a microscope in an
investigation.

5. Locard's principle states that every criminal leaves a weapon at the
scene.

6. DNA profiling provides less certainty than fingerprint analysis.

7. Digital forensics deals with evidence from smartphones.

8. The text mentions that Al is used for forgery detection.

9. International cooperation is unimportant in modern criminalistics.

10.  The first police laboratory was in Paris.
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odd

Words

5. One Word is Odd
Identify which word in each group does not thematically belong to the

others and explain why.

1. oath, ordeal, confession, algorithm.

2. anthropometry, fingerprinting, profiling, alchemy.
3. Gross, Locard, Bertillon, Shakespeare.

4. DNA, fiber, soil, suspicion.

5. database, network, software, rumor.

&
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Questions Answers

6. Answer the Questions
Provide full-sentence answers based on the text.
1.  What ancient text is considered a foundation of forensic science and

where did it originate?

2. What was the major drawback of investigation methods before the
19th century?
3. What was the name of Alphonse Bertillon's identification system?

4. What two properties of fingerprints did early researchers like
Herschel and Faulds establish?

5. What is the full name of the principle formulated by Edmond
Locard?

6. What technological breakthrough in the 1980s revolutionized
identification?

7. What does the acronym NIBIN stand for and what does it analyze?

8. Name two analytical technologies used in modern forensic
laboratories.

9.  According to the conclusion, what is the enduring mission of
criminalistics?

10.  How would you describe the overall evolution of criminalistics in

one phrase from the text?
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7. Discussion & Mini-Essay Prompts

*Choose a topic and discuss it in pairs or prepare a short written response
(5-7 sentences).*

1. The Most Important Pioneer: In your opinion, which historical

figure from the text made the single most important contribution to

the global development of criminalistics? Justify your choice by considering the
longevity and universality of their contribution.
2.

From Bertillon to Biometrics: Compare and contrast the systems

of Bertillon (anthropometry) and Galton/Henry (fingerprinting). Why was one

ultimately replaced by the other, and what does this tell us about the

requirements for a successful identification system?
3.

Locard's Principle in the Digital Age: Locard's Exchange

Principle was formulated for physical evidence. How does this principle

manifest in the realm of digital forensics? Provide a specific example of a
"digital trace."
4.

The Double-Edged Sword of Technology: The text highlights

advances like Al and DNA databases. Discuss one potential ethical challenge or

risk that arises from the increasing use of such powerful technologies in criminal
investigations.

5. A Universal Science? The text states that modern criminalistics is a

"global enterprise." Do you think the principles and methods are truly applied

uniformly worldwide, or can legal and cultural differences create significant
variations in practice?
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TEXT 5. THE DIGITAL REVOLUTION IN FORENSICS

1. Introduction: A Paradigm Shift

The digital revolution has fundamentally transformed forensic science,
creating a distinct and essential discipline known as digital forensics. This field
is dedicated to the scientific retrieval, analysis, and examination of electronic
data to serve as evidence in legal proceedings. It emerged from necessity in the
1980s with the rise of personal computers and computer-related crimes.

2. The Digital Forensics Process: A Standardized Methodology
A core principle is the adherence to a rigorous, standardized process to ensure
evidence integrity. This typically involves:

. Identification & Collection: Recognizing and seizing relevant
digital media (computers, smartphones, cloud storage).

. Forensic Imaging: Creating a precise, bit-for-bit copy of the
original data using tools like write-blockers and imaging software. This
preserves the original and allows analysis on a duplicate.

. Analysis & Examination: Scrutinizing the data for relevant
artifacts—such as emails, chat logs, browser history, deleted files, and
metadata—using specialized software tools.

. Reporting: Documenting the methodology, findings, and

conclusions in a clear report suitable for court.
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3. Key Challenges in the Digital Age
Investigators face significant hurdles, including:

. Data Volume & Complexity: The sheer amount of data from
smartphones, computers, and the cloud can be overwhelming.

. Encryption: Strong encryption protects privacy but can make
legally obtained data inaccessible to investigators.

. Evolving Technology: Rapid innovation in devices, apps, and
cloud services constantly creates new evidentiary landscapes.

. Legal & Privacy Standards: Investigators must navigate complex
laws governing data privacy and evidence admissibility while maintaining a
clear chain of custody.

4. Modern Tools and Specialized Branches
The field has diversified into specialized branches, each with its own tools:

. Computer & Mobile Device Forensics: Analyzing data from
computers, smartphones, and tablets.

. Network Forensics: Monitoring and analyzing network traffic for
evidence of intrusion or crime.

. Cloud & IoT Forensics: Extracting evidence from cloud services
and Internet of Things devices like smart home  assistants.
Modern case management systems and platforms aim to streamline these
complex workflows, improve collaboration, and help manage the data deluge.

5. The Transformative Role of Digital Evidence in Court
Digital evidence has become pivotal, often providing crucial proof where
traditional evidence is absent. It can establish timelines, verify or refute alibis,
and reveal communications. Landmark cases, such as the trial of Alex
Murdaugh, demonstrate its power, where data from cellphones placed a suspect

at a crime scene despite their denial.
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6. The Future: Integration, Intelligence, and Al
The future points toward integrated forensic platforms that connect field
devices directly to laboratory systems, allowing for faster, on-scene analysis
with remote expert oversight. Furthermore, Artificial Intelligence
(AI) and machine learning are beginning to automate the analysis of massive
datasets, helping uncover patterns and insights beyond human capacity, thereby
accelerating investigations. This ongoing revolution ensures digital forensics

remains a critical pillar of modern justice.

(A) IDENIFICATION & (B) FORERSIC (B) FORERSIC
COLLECTION & JONMAGINS & COLLECTION (C) ANALYSIS & EXAMINATION
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EXERCISES
Below are 7 different exercise types, each with 10 tasks based on the text
above. They are designed to build technical vocabulary, reading comprehension,

and professional communication skills.

apnneE
Word Combin

Exercise 1: Make Word Combinations

Combine a word from List A with a word from List B to form a key term

or phrase from the text.

List A: List B:

1. digital a) custody

2. chain of b) copy

3. bit-for-bit c) intelligence
4. personal d) computer

5. integrated forensic e) platform

6. specialized f) forensics

7. artificial g) proceedings
8. legal h) storage

9

. cloud

1) branches

10. mobile device

j) evidence
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Word Match

Compound Words

Exercise 2: Match the Synonyms

*Match the technical term (1-10) with its closest synonym (a-j).*

List A: List B:

1. retrieve a) examine closely
2. scrutinize b) item of evidence
3. methodology ¢) crucial

4. integrity d) process

5. artifact e) flood

6. pivotal f) optimize

7. deluge g) follow

8. streamline h) recover

9

. adhere to

1) specialize/vary

10. diversify

) soundness

Exercise 3: Match the Antonyms

*Match the term (1-10) with its most direct opposite in the context of the

text (a-j).*
List A: List B:
1. original a) copy

2. accessible

b) encrypted/inaccessible

3. manual ¢) automated
4. denial d) admission
5. absence €) presence

43




6. privacy f) exposure

7. simple g) complex

8. slow h) accelerated/fast

9. separate 1) integrated

10. theory j) practice/application

<

& =
Paraphrasing

Exercise 4: Paraphrase the Following
Rephrase these sentences from the text in your own words.
1. Digital forensics is dedicated to the scientific retrieval, analysis, and

examination of electronic data.

2. A core principle is the adherence to a rigorous, standardized
process.

3. Strong encryption can make legally obtained data inaccessible.

4.  Digital evidence has become pivotal, often providing crucial proof.

5. AT helps uncover patterns and insights beyond human capacity.
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Exercise 5: True / False / Not Stated
Decide if the statement is True (T), False (F), or if the information is Not
Stated (NS).

1. Digital forensics first became relevant in the early 2000s.

2. A "bit-for-bit copy" is made to preserve the original evidence for
court.

3. Browser history is an example of a digital artifact.

4. The text states that all encryption 1is illegal in forensic
investigations.

5. Network forensics primarily analyzes data stored on hard drives.

6. The Alex Murdaugh case showed digital evidence can contradict a

suspect's statement.

7. Integrated platforms allow analysis only inside a laboratory.
8.  The main challenge for the future is a lack of digital devices.
9. Machine learning can help manage large volumes of data.

10.  The chain of custody is unrelated to legal standards.
Exercise 6: One Word is Odd
Identify the word that does NOT fit the thematic group and explain why.

1. Group: retrieve, analyze, examine, witness, report.

2 Group: smartphone, cloud, tablet, bloodstain, hard drive.

3. Group: volume, encryption, evolution, clarity, privacy.

4 Group: computer, mobile, network, botanical, [oT forensics.
5 Group: timeline, alibi, communication, fingerprint, location.
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Questions Answers

Exercise 7: Answer the Questions

Provide full-sentence answers based on the text.

1.  What are the three core activities of digital forensics?

2 Why is a forensic image (bit-for-bit copy) created?

3 Name two challenges posed by encryption.

4. What is the purpose of a specialized "network forensics" branch?

5 How did digital evidence prove crucial in the Alex Murdaugh case?

6.  What is one function of modern digital forensics case management
systems?

7. What does "loT" stand for and why is it relevant to forensics?

8.  What future technology is highlighted for analyzing large datasets?

0. What must investigators maintain to ensure evidence is admissible
in court?

10. In your own words, what is the "paradigm shift" mentioned in the
introduction?
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TEXT 6. The History of ICT Development in Investigating Crimes

The integration of Information and Communication Technologies (ICT)
into criminal investigation represents one of the most profound transformations
in the history of law enforcement. This evolution has moved from simple tools
for communication to complex systems capable of predictive analysis and global
data integration.

The first wave (Late 19th - Mid 20th Century) was defined by
foundational communication and recording technologies. The telegraph and
later the telephone revolutionized the speed of information exchange between
police departments. The typewriter standardized official reports,
while photography became crucial for documenting crime scenes and creating
"rogues' galleries" of known criminals. The most significant administrative
innovation was the punched card system, adopted from business, which
allowed for the mechanical sorting and retrieval of criminal records by various
parameters, laying the groundwork for digital databases.

The second wave (Late 20th Century)began with the advent of
the computer. Initially, mainframe systems automated existing record-keeping,
leading to the first centralized databases like the National Crime Information
Center (NCIC) in the USA. The real breakthrough was the development of
specialized forensic software and standalone expert systems: Automated
Fingerprint Identification Systems (AFIS)replaced manual card
searches, ballistics imaging systems like IBIS allowed for comparing bullet
striations, and digital case management systems replaced paper files. The rise
of the internet introduced new investigative domains, such as tracking

cybercrime and analyzing early digital footprints.
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We are now in the third wave (21st Century), characterized
by integration, intelligence, and big data. Modern ICT forms a unified
ecosystem: mobile devices and body cameras stream real-time data, cloud
platforms enable secure evidence storage and sharing across jurisdictions,
and integrated databases link DNA, fingerprints, ballistics, and facial
recognition. Predictive policing software uses historical crime data and
algorithms  to  forecast  potential  hotspots. Artificial  Intelligence
(Al) and machine learning tools rapidly sift through vast volumes of digital

evidence—from traffic camera footage to financial transactions—identifying

(A) IDENIFICATION & (B) FORERSIC (B) FORERSIC
COLLECTION & CONMAGINS & COLLECTION (C) ANALYSIS & EXAMINATION

patterns and connections impossible for humans to detect unaided.

This journey—from the telegraph to Al—has fundamentally reshaped
investigative work. While ICT has provided unprecedented power for solving
crimes, it also poses ongoing challenges regarding data privacy, legal
frameworks, and the ethical use of algorithmic tools. The core task remains:
leveraging technology to enhance, not replace, human investigative judgement

in the pursuit of justice.

48



EXERCISES

Eﬂﬂﬂi __
‘Word Combinat

‘I\

1. Make Word Combinations

Combine a term from List A with a term from List B to form a key concept

from the text.

List A: List B:

1. punched a) scene

2. crime b) card system
3. digital c) learning

4. predictive d) Identification System
5. Automated Fingerprint e) data

6. body f) policing

7. cloud g) technologies
8. machine h) platform

9. big 1) cameras

10. information and communication j) footprints
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Word Match

Compound Words

2. Match the Columns
Match the historical phase (Column A) with its key technology (Column
B) and its primary impact (Column C).

Column A: Column B: Column C:

1. First Wave a) AFIS & Digital Case | 1) Automation of specific

Management forensic tasks and records

2. Second Wave | b) Telegraph & Photography i1) Global data integration

and predictive analysis

3. Third Wave ¢) Al & Integrated Cloud Platforms | ii1) Faster communication

and evidence

documentation

& &

Paraphrasing

3. Paraphrase the Following
Restate these sentences from the text in your own words.
1. This evolution has moved from simple tools for communication to

complex systems.
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2. Punched card systems laid the groundwork for digital databases.

3. The real breakthrough was the development of specialized forensic
software.

4. Modern ICT forms a unified ecosystem.

5. It also poses ongoing challenges regarding data privacy and legal
frameworks.

4. True/ False / Not Stated
Determine if the statement is True (T), False (F), or if the information is
Not Stated (NS).

1. The telephone was important for creating "rogues' galleries."

2. NCIC is an example of an early ballistic imaging system.

3. The text states that Al can now replace detectives entirely.

4.  Machine learning helps analyze financial transactions in
investigations.

5. Punched card technology was originally developed for police work.

6. Cybercrime investigation emerged with the development of the
telegraph.

7. Cloud platforms can complicate evidence sharing between
jurisdictions.

8. The main challenge of the first wave was slow data processing.

9.  Predictive policing uses algorithms to analyze historical data.

10.  The core task is for technology to replace human judgement.
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Oodd

Words

5. One Word is Odd

Identify which word in each group does not thematically belong and
explain why.

I. Telegraph, Typewriter, AFIS, Telephone

2. Database, Algorithm, Cloud, Filing Cabinet

3. Photography, DNA Sequencing, Body Camera, Predictive
Software

4, Privacy, Ethics, Bandwidth, Legal Framework

5. IBIS, NCIC, Al Instagram
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Questions

6. Answer the Questions

Provide full-sentence answers.

1.
policing?
2.
3.
4.
5.

What was the main purpose of early ICT like the telegraph in

How did punched card systems contribute to future developments?
What does AFIS stand for and what did it replace?
What new field of investigation did the rise of the internet create?

Name two features that characterize the "third wave" of

investigative ICT.

6. How are cloud platforms used in modern investigations?
7. What is the role of predictive policing software?
8. Besides solving crimes, what issues does modern investigative ICT
create?
9. What does the final sentence state as the "core task"?
10. In your own words, what is the overall journey described in
the text?
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7. Discussion & Role-Play Prompts

Discuss in pairs or small groups.

1. The Biggest Leap: Which of the three "waves" of ICT do you think
brought the most significant change to day-to-day investigative work? Justify
your choice.

2. Locard in the Digital Age: How does Edmond Locard's principle
("Every contact leaves a trace") manifest in the context of modern ICT? Give an
example of a "digital trace."

3. The Double-Edged Sword: Discuss a specific benefit and a
specific risk associated with one of these technologies: predictive policing
algorithms, integrated biometric databases, or Al evidence analysis.

4. The Future Scene: Imagine a crime scene in 2040. Describe how
investigators might use ICT tools that are advanced versions of today's
technologies.

5. The Human Element: The text concludes that technology should
enhance, not replace, human judgement. Can you think of a situation in an
investigation where human judgement would be crucial despite having

advanced ICT tools? Why?
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Forensic Forensic Forensic Forensic Digital
Pathology Anthropology Odontzy Toxicology Forensics

Text 1. Types of Forensic Examinations

Forensic science is a multidisciplinary field that applies scientific
principles to legal questions. Various types of examinations are conducted on
evidence to reconstruct events or establish links in an investigation. Here are
some of the primary categories:

l. Biological Evidence Analysis: This involves the examination of
materials of biological origin. The most common is DNA analysis, which can
identify individuals with extremely high precision from blood, saliva, hair roots,
or skin cells. Other areas include serology (body fluids) and forensic pathology
(autopsies to determine cause of death).

2. Chemical and Toxicological Analysis: Forensic chemists analyze
non-biological substances. This includes identifying drugs and narcotics,
analyzing explosives and their residues, and examining paint, glass, or soil for
comparative analysis. Toxicologists specifically test bodily fluids for the
presence of poisons, alcohol, or drugs.

3. Trace Evidence Analysis: This discipline deals with microscopic

or small-scale evidence that can be transferred between people, objects, or locations.
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Experts  examine fibers (from  clothing, carpets), hair (for =~ morphological
comparison), gunshot residue (GSR), and other particulate matter.
4. Firearms and Toolmark Examination: Firearms examiners test

weapons to determine if a particular bullet or cartridge case was fired from a

Biological Evidence Analyms

-
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4 Firerrms and Toclmark Examination

2 Chemical and Toxicologica- Analysis

3. Digital Forensics
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specific gun. They also analyze toolmarks left by screwdrivers, crowbars, or
other instruments on surfaces at a crime scene.

5. Digital Forensics: This fast-growing field involves the recovery
and investigation of data from electronic devices such as computers,
smartphones, and GPS units. Experts recover deleted files, analyze internet
history, and extract data to prove or disprove activity.

6.  Document Examination: Questioned document examiners analyze
the authenticity and origin of documents. This includes handwriting and
signature comparison, analysis of paper and ink, detection of forgeries, and
examination of indented writings.

7. Fingerprint Analysis: One of the oldest and most reliable forms of
identification. Latent (invisible), patent (visible), or plastic (impressed) prints
are recovered from scenes and compared against databases or prints from known

individuals.
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EXERCISES

Word Match

Compound Words

Exercise 1: Make Word Combinations (Match words from column A

with words from column B to form terms from the text.)

List A:

List B:

1. biological

a) analysis

2. DNA b) fluids

3. body c¢) death

4. cause of d) evidence

5. chemical ¢) residue

6. gunshot f) devices

7. electronic g) forensics

8. digital h) document

9. questioned 1) fingerprint

10. latent j) and toxicological analysis

Exercise 2: Match the Columns (Connect the type of examination

with its main subject.)

Column A:

Column B:

1. Biological Evidence

Analysis

a) Analysis of drugs and explosives

2. Chemical Analysis

b) Examination of fibers and gunshot residue

3. Trace Evidence

c¢) Determining if a bullet came from a specific gun

4, Firearms

Examination

d) Study of DNA and body fluids

5. Digital Forensics

e) Testing for poisons in blood
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6. Document | f) Recovery of data from smartphones

Examination

7. Toxicology g) Handwriting comparison and forgery detection

Exercise 3: Paraphrase the

a ‘ Following (Rewrite the sentences in

your own words.)

P dla p h ras I n g 1. Forensic science applies

scientific principles to legal questions.

2.  DNA can identify

individuals with extremely high precision.

3. Toxicologists test bodily fluids for the presence of substances.
Trace evidence can be transferred between people and locations.
Experts analyze toolmarks left by instruments on surfaces.
Digital forensics is a fast-growing field.
Examiners analyze the authenticity and origin of documents.

Fingerprint analysis is one of the oldest forms of identification.

o ® N bk

An autopsy is performed to determine the cause of death.

10. Paint and glass can be examined for comparative analysis.

Exercise 4: True/False (Mark the statements as T or F based on the

text.)

1. Forensic pathology is a part of biological evidence analysis.
2. Chemical analysis only deals with biological substances.
3. Hair analysis for DNA is part of trace evidence.
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Toolmark examination is unrelated to firearms.
Digital forensics can involve recovering deleted files.
Document examination includes DNA testing.

Latent fingerprints are clearly visible to the naked eye.

Serology is the study of body fluids.

A S R AN

The main goal of toxicology is to analyze soil samples.

10. Comparative analysis can be done with materials like paint.

Exercise 5: One Word is Odd (Find and

Odd

cross out the word that does not fit the

Wo rd S category.)

1. Biological evidence: blood,
saliva, explosive, hair root, skin cell.
2 Digital devices: computer, smartphone, screwdriver, GPS, tablet.
3 Trace evidence: fiber, DNA profile, autopsy, gunshot residue, hair.
4, Examined by toxicologist: alcohol, poison, drug, ink, narcotic.
5 Types of fingerprints: latent, plastic, forged, patent.
6 Related to documents: handwriting, signature, cartridge case, paper,

ink.

7.  Duties of a firearms examiner:test weapons, analyze
toolmarks, compare fibers, match bullets.

8. Chemical analysis subjects: glass, soil, body fluid, paint,
explosives.

9. Synonyms  for "examination": analysis, investigation, transfer,
study, inspection.

10.  Goals of forensics: identify individuals, reconstruct events, commit

crimes, establish links.
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Questions Answers

Exercise 6: Answer the Questions (Provide short answers based on

the text.)

1.  What is the main purpose of forensic science?

2. Name two substances a forensic chemist might analyze.

3. What kind of evidence is examined under "Trace Evidence
Analysis"?

4. What do firearms examiners compare to link a bullet to a gun?

5 From which devices can digital forensics experts recover data?

6 What does a questioned document examiner study?

7. What are the three main types of fingerprints mentioned?

8 Which examination is used to determine the cause of death?

9 What does GSR stand for?

10.  Which type of analysis provides the highest precision for personal
identification?
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Exercise 7: Close the Gap (Fill in the blanks with a suitable word
from the text.)

A forensic 1) is often called to a crime scene. He collects

various types of evidence. If he finds a bloodstain, it will be sent for 2)

analysis to possibly identify a suspect. A piece of cloth with a

strange fiber on it goes to the 3) evidence department. A
recovered bullet i1s crucial for the 4) examiner. To check if the
victim was poisoned, a 5) will test his blood. The suspect's
computer is seized for 6) forensics to check his emails. A
threatening note is given to the 7) document expert for
handwriting analysis. Finally, a 8) fingerprint found on the
window is lifted and run through the database. All these 9) help to
build a solid case for the 10) process.

Text 2: Types of Forensic Examinations and ICT (Information and
Communications Technology)

Forensic science has fundamentally expanded with the digital revolution,
creating the specialized field of digital forensics or digital forensic science.

This branch applies scientific principles and investigative procedures to the
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recovery and examination of material from digital devices, often in relation to
computer crime or civil litigation.

In its strictest sense, digital forensics is the application of science to the
identification, collection, examination, and analysis of digital data while
preserving its integrity and a strict chain of custody. The field is commonly
divided into several sub-disciplines based on the type of evidence or device
involved:

. Computer Forensics:
The examination of evidence found
on computers, laptops, and
traditional storage media.

. Mobile Device

Forensics: The recovery of
Exidence Analysis electronic evidence from mobile
phones, smartphones, tablets, GPS
devices, and similar gadgets.

. Network Forensics:
The monitoring and analysis of
network traffic and events to
discover the source of security

attacks, intrusions, or breaches.

. Digital Image

Forensics: The analysis of photographic images to validate their authenticity by
examining metadata and file history.

. Digital Video/Audio Forensics: The evaluation of sound and video
recordings to establish whether they are original or have been tampered with.

. Memory Forensics: The recovery of evidence from the volatile
RAM of a running computer system, also known as live acquisition.

The standard forensic process involves key phases to ensure evidence is

handled correctly. It begins with the identification of potential evidence and
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the acquisition or forensic imaging of
data, often creating a bit-by-bit copy of
storage media. This 1s followed by
the analysis phase, where a "deep dive" is
performed to interpret the data. Finally,

findings are compiled in a

detailed report and may be presented in
court. Throughout  this  process,

maintaining a  verifiable chain  of

custody for all evidence is paramount.
The rise of complex cybercrime,
cloud infrastructure, and the Internet of

Things (IoT) ensures that ICT will

Reporting & Court Presentation

remain a central and growing pillar of modern forensic practice.
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Exercises for English Practice

Word Match

Compound Words

Exercise 1: Match the Columns (Connect the digital forensics sub-

discipline with its correct definition.)

Column A: Column B:

1. Computer Forensics a) Examining network traffic to find

the source of a security breach

2. Mobile Device Forensics b)  Recovering evidence  from

smartphones, tablets, and GPS units

3. Network Forensics c) Analyzing photos to check their

authenticity via metadata

4. Memory Forensics d) Investigating evidence on laptops

and hard drives

5. Digital Image Forensics e) Extracting data from the temporary

RAM of a live computer
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Exercise 2: Complete the Glossary (Fill in the blanks with the correct
term from the list below.)
Terms: acquisition, chain of custody, forensic image, RAM, metadata, bit-by-bit

copy, integrity, volatile, cloud infrastructure, analysis.

I. A is an exact duplicate of a storage device used for
examination.
2. The is the documented history of who handled

evidence and when.

3. The process of collecting digital data is called

4. Data in is lost when the computer is powered off.

5. i1s the phase where recovered data is interpreted and
understood.

6. refers to background information about a file, like

creation date.

7. Preserving evidence means ensuring it is not altered.

8. Servers and applications hosted online are part of

9.  Another term for a forensic image is a

10. Live acquisition often targets for evidence of recent
activity.
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Paraphrasing

Exercise 3: Paraphrase the Following (Rewrite these sentences in

your own words in English.)

1. Digital forensics is a branch of forensic science focusing on digital
devices.

2. Evidence must be acquired in a manner that protects its integrity.

3. The analysis phase involves a deep dive into the collected evidence.

4. Mobile device forensics covers recovery from smartphones and
tablets.

5 A chain of custody documents the handling of evidence.

6 Network forensics discovers the source of security attacks.

7. A forensic image is a copy of every sector on a storage device.

8 Digital video forensics establishes the authenticity of a recording.

9 The field evolved due to the rise of computer crime.

10.  Reporting breaks down technical findings for the client.
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Exercise 4: True or False? (Mark the statements as T (true) or F

(false) based on the text.)

1. Digital forensics is only used for investigating cybercrime.

2. Computer forensics and mobile device forensics are identical
disciplines.

3. Memory forensics deals with data from a computer's hard drive.

4 The chain of custody is an important legal concept for evidence.

5 "Acquisition" and "forensic imaging" refer to different processes.

6.  Network forensics analyzes internet traffic patterns.

7 Metadata can help verify the history of a digital image.

8 Digital evidence is typically examined directly on the original

device.
9.  Arreport is the final phase of the digital forensic process.

10.  Cloud servers can be a source of digital evidence.
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Questions Answers

Exercise 5: Scenario Analysis (Read the mini-case and answer the
questions.)
A company, "Smith Co.", suffers a ransomware attack. Their files are encrypted,
and a ransom note appears. The IT contractor finds that workstations, servers,
and backups are locked. The company's insurer hires a digital forensics expert.

1.  What is the main type of incident described?

2. Which digital forensics sub-discipline is most relevant here?

3. What might be the expert's first step regarding the encrypted
servers?

4. Why would the expert also examine firewall and network switch
logs?

5. What is the expert trying to determine by looking for "data
exfiltration"?

6. Should the expert work on the original servers or a copy? Why?

7. What final product will the expert give to the insurance company?

8.  Besides criminal intent, what other business obligation might this
investigation address?

0. Name one type of sensitive data (PII) the expert might search for.

10.  What principle requires the expert to document every action taken?

68



Oodd

Words

Exercise 6: Find the Odd One Out (In each group, cross out the term
that is NOT directly related to the others.)

I. Digital Forensics Sub-disciplines: computer forensics, toxicology,
network forensics, mobile forensics.

2. Storage Media: hard drive, RAM, USB stick, ransom note.

3. Forensic Process Steps: identification, acquisition, speculation,
reporting.
4. Network Evidence Sources: firewall logs, server images, witness

statement, proxy records.

5. Related to Data Integrity: chain of custody, write blocker, hashing
algorithm, word processor.

6. Types of Data: email, spreadsheet, fingerprint powder, database
log.

7. Attack Types: ransomware, malware, network breach, audio
authentication.

8. Cloud Examples: Office 365, SAAS, local desktop application,
IAAS.

9. Mobile Devices: smartphone, tablet, GPS, desktop server.

10. Inmvestigation Goals: determine root cause, preserve evidence, alter

data, create timeline.
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Exercise 7: Word Combinations (Match a verb from List A with a

term from List B to form a common phrase from digital forensics.)

Column A: Column B:

1. preserve a) the integrity

2. recover b) a forensic image
3. analyze c) digital evidence
4. maintain d) the chain of custody
5. create e) data from a phone
6. validate f) network logs

7. examine g) the authenticity

8. breach h) a security

9. identify 1) potential evidence
10. collect J) metadata
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Texkcrt: "Traceology and Trace Examination"

1. Introduction: The Core of Forensic Investigation
Traceology is the forensic discipline dedicated to the scientific examination,
analysis, and interpretation of material traces left by activities. These traces,
often microscopic, form an "imperfect record" of past events and are central to
reconstructing what happened. The field is fundamentally guided by Locard's
Exchange Principle, which states that "every contact leaves a trace." This
means when two objects or persons interact, a transfer of materials occurs. The
goal of traceology is to analyze these transferred materials to establish links
between people, objects, and locations involved in an incident.

2. The Vast Scope of Trace Evidence
Almost any material can become trace evidence. It is defined not by a specific
substance but by its mode of transfer during a unique event. Examiners are
versatile scientists who deal with a wide array of materials including:

. Fibers and Hairs: Textile fibers (natural or synthetic) and hairs,

which can demonstrate contact.
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. Glass and Paint: Fragments from windows, vehicles, or painted

Scope of Prace Evidence

surfaces.
. Gunshot Residue (GSR): Particles containing elements like lead,

barium, and antimony.

. Soil, Pollen, and Botanical Materials.

. Polymers, Plastics, and Adhesive Tapes.

. Fractured Materials: Where broken pieces can be physically
matched back together.

3. The Process: From Scene to Laboratory

The value of trace evidence depends on the entire investigative process.

. Recognition & Collection: This is the most critical step, as traces
can be invisible to the naked eye. Proper techniques are essential to prevent loss
or contamination. Common methods include tape lifting, vacuuming, and
manual picking with tools. Items should be packaged separately in sealed paper

containers, not plastic bags, to preserve evidence.
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. Examination & Analysis: In the lab, examiners use a hierarchy of
methods, starting with microscopy. Key instruments include the
stereomicroscope, comparison microscope, and polarized light microscope.

Chemical analysis is

Proces: From Scene to Lab

performed using instruments
like Fourier Transform
Infrared (FTIR)

spectroscopy and Gas

Chromatography-Mass
Spectrometry (GC-MS).

. Interpretation: T
he final step  involves
interpreting results within the
roooopoone case context. An examiner
. may seek to identify a
material's source, link multiple
crimes, or evaluate how the

evidence supports or

contradicts an alleged

sequence of events. The evidentiary value is higher for rare or unusual materials.
4. Modern Role and Relevance
Despite the prominence of DNA analysis, trace evidence remains a critical and
often indispensable tool. It can be the sole link in cases with no biological
evidence and is powerful for crime scene reconstruction, helping establish the
sequence of events or the positions of individuals. Contemporary criminalistics
aims to integrate traceology's holistic, scene-focused approach with modern

analytical science to build robust and reliable evidence.
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1. Make Word Combinations
Build technical vocabulary and common forensic phrases.

Match a word from List A with one from List B to form a term from the

text.

List A: List B:

1. Exchange a) Principle

2. Trace b) Evidence

3. Physical c) Match

4. Crime scene d) Reconstruction
5. Polarized light e) Microscope

Word Match

Compound Words

2. Match the Columns
Link related concepts, definitions, and examples.

Match the type of evidence (1-3) with its description (a-c).

74




Column A: Column B:

1) Gunshot Residue a) Can be physically matched to a source object.

2) Fractured Material | b) A particle often containing lead and barium.

3) Fiber c) Can transfer between clothing during contact.

3. Paraphrase the Following

Practice explaining complex ideas in simpler or alternative English.
Rephrase these sentences:

"Locard's Exchange Principle states that every contact leaves a trace."

"The evidentiary value is higher for rare or unusual materials."

4. True / False / Not Stated

Develop careful reading and information verification skills.
Decide if each statement is T, F, or NS:

a) Trace evidence should always be packaged in plastic bags.
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b) FTIR spectroscopy is a chemical analysis method.

c) All forensic laboratories use the same software for fiber analysis.

Odd

Words

5. One Word is Odd

Refine understanding of thematic categories and professional logic.
Identify the unrelated word in each group:

Group: Stereomicroscope, GC-MS, Tweezers, Police Radio.

Questions Answers

6. Answer the Questions
Improve information retrieval and formulation of full-sentence answers.
Q1: What is the main goal of trace evidence interpretation?

Q2: Name two methods for collecting trace evidence from a garment.
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7. Discussion & Case Analysis

Develop spoken fluency, argumentation, and application of principles.
Discuss in pairs or small groups:

"A single common fiber is found on a suspect. What factors would an

examiner consider to assess its value as evidence?"

R Text: The Use of Information and Communication Technologies
(ICT) in Traceology and Trace Examination

Trace evidence—encompassing microscopic materials like fibres, glass
fragments, paint, and gunshot residue—remains a cornerstone of forensic
investigation, operating on the fundamental principle that "every contact leaves
a trace". Today, information and communication technologies (ICT) are
fundamentally transforming this discipline, revolutionizing how trace evidence

is detected, analyzed, and interpreted at every stage.
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Detection and Documentation. The initial, critical step of finding trace

evidence has been dramatically enhanced by digital imaging tools. Studies show

1 Detection and Ccoonmunication 2 Advanced Laboratory Analysis

that technologies like portable digital microscopes and alternate light sources
(ALS) detect significantly more evidence on bodies and clothing than naked-eye
observation alone. These tools allow examiners to see and document particles
invisible under normal light. Furthermore, modern software suites enable the
real-time capture of high-resolution images with features like calibrated
measurement grids, allowing for precise digital documentation of an item's size,
shape, and position.

Advanced Laboratory Analysis. In the laboratory, ICT integrates
sophisticated hardware and software into modular analysis systems. Key
techniques powered by ICT include:

. Raman Spectroscopy: Uses lasers to create a molecular
"fingerprint" of substances like paint, drugs, or explosives, which can be
compared against digital spectral libraries.

. Glass Refractive Index Measurement (GRIM): Automated
systems measure the optical properties of glass fragments with high statistical

accuracy, determining if samples could share a common source.
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. Microspectrometry: Combines microscopy with spectrometry to
objectively measure and compare the colour and chemical composition of tiny
samples like fibres or hairs.

Data Analysis and Intelligence. ICT elevates trace evidence from simple
observation to complex intelligence. Specialized software allows for side-by-
side digital comparison of evidence samples, using features like image
superimposition or subtraction to highlight similarities and differences. In the
realm of digital image forensics, ICT techniques such as metadata analysis,
error level analysis, and reverse image searching are used to authenticate
images, detect manipulations, and trace the origins of digital visual evidence.
Artificial Intelligence (AI) is emerging to assist in categorizing images and
identifying patterns within vast datasets.

In conclusion, ICT is not merely an adjunct to traceology but is now
integral to its practice. These technologies expand the limits of what is
detectable, provide objective and quantifiable analysis, and enable the efficient
management and comparison of complex data. They empower forensic scientists
to extract maximum intelligence from minute traces, thereby strengthening the
links between people, objects, and places in the pursuit of justice.

EXERCISES
Here are seven different exercise formats with ten tasks each, designed to

reinforce the vocabulary and concepts from the text above.
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1. Make Word Combinations
Combine a word from List A with a word from List B to form a key term

or phrase from the text.

List A: List B:

1. trace a) evidence

2. alternate b) light source

3. refractive ¢) index

4. Raman d) spectroscopy

5. digital e) image forensics
6. gunshot f) residue

7. artificial g) intelligence

8. error level h) analysis

9. calibrated 1) measurement grids
10. modular j) analysis system

Word Match

Compound Words

2. Match the Columns

Match the ICT tool or technique (Column A) with its primary function in

traceology (Column B).
Column A: Column B:
1. Portable Digital | a) Categorizes images and identifies patterns
Microscope in large datasets
2. Raman Spectroscopy b) Traces the online origin of a digital image
3. GRIM System c) Creates a molecular fingerprint of a
substance
4. Reverse Image Search d) Examines recorded data (e.g., time,
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location) within a digital file

5. Al Software e) Allows for the integration of multiple

analytical techniques in one platform

6. Microspectrometer f) Provides high-resolution magnification for

detecting minute particles

7. Alternate Light Source | g) Reveals evidence by causing materials to

(ALS) fluoresce under specific wavelengths
8. Metadata Analysis h) Measures the optical properties of glass
fragments

9. Calibrated Measurement | 1) Enables precise digital measurements of an

Grids object's dimensions

10. Modular Analysis System |j) Objectively measures the colour and

composition of tiny samples like fibres

. 3. Paraphrase the Following
‘ ‘ Restate these sentences from the
text in your own words.

Pa ra p h ras i n g 1. ICT is fundamentally

transforming  the  discipline  of

traceology.

2. These tools allow

examiners to see and document particles invisible under normal light.

3. ICT elevates trace evidence from simple observation to complex
intelligence.
4. Specialized software allows for side-by-side digital comparison of

evidence samples.
5. They empower forensic scientists to extract maximum intelligence

from minute traces.
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4. True / False / Not Stated
Based on the text, decide if each statement is True (T), False (F), or if the
information is Not Stated (NS).

1. Naked-eye observation is more effective than an alternate light

source for finding fibres on clothing.

2. Raman spectroscopy is used to analyze the molecular structure of
paint chips.

3. GRIM stands for "Glass Refractive Index Measurement."

4. Error level analysis is a technique used to determine the age of a
bloodstain.

5. Al can be used to sort through thousands of digital images to find

relevant evidence.

6. All modern trace evidence laboratories use the exact same brand of
software.
7. Portable digital microscopes performed best in a cited study

comparing detection tools.

8. ICT tools only help in the laboratory analysis phase, not at the
crime scene.

9.  Digital measurement grids help document the exact size of a piece
of evidence.

10. The primary goal of ICT in traceology is to replace human

examiners entirely.
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5. One Word is Odd
Identify which word in each group does

Odd not thematically belong to the others and

explain why.
WO r dS 1. Fibre, Glass, Testimony, Paint.
2. Microscope, Spectroscopy,
GRIM, Handcuffs.
3. Detection, Analysis, Interpretation, Arrest.

4. Software, Algorithm, Database, Magnifying Glass.
5. Raman, ALS, JPEG, FTIR.

Questions Answers

6. Answer the Questions

Provide full-sentence answers based on the text.

1. What is the core forensic principle that trace evidence is based on?

2. Name two ICT tools mentioned that improve the detection of trace
evidence at a scene or on a body.

3. What kind of "fingerprint" does Raman spectroscopy create for a
substance?

4. What property of glass does a GRIM system measure?

5. How does microspectrometry help in analyzing fibres?

6. What are two specific techniques mentioned under the field of
digital image forensics?

7. According to the text, how can Artificial Intelligence (AI) assist

investigators?
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8. What is one advantage of using software with calibrated
measurement grids?

0. What is the main purpose of a modular analysis system in a lab?

10.  What is the overall impact of ICT on the forensic scientist's work
with trace evidence, according to the conclusion?

11. 7. Discussion & Case Simulation Prompts

Discuss these topics in pairs or prepare a short written response.

l. Scene Strategy: You are the first forensic expert at a burglary
scene with a broken window. Which ICT tools for trace evidence detection
would you prioritize using first and why?

2. Tool Comparison: Compare and contrast the roles of an Alternate
Light Source (ALS) and a portable digital microscope. In what scenarios might
one be more useful than the other?

3. The Digital Dimension: A suspect's phone contains a photo of
stolen jewellery. How could techniques from digital image forensics (like
metadata or reverse image search) be used as "trace evidence" in this
investigation?

4.  Interpreting Data: A Raman spectroscopy analysis shows a match
between paint on a suspect's tool and paint from a vandalized door. What does
this "match" scientifically mean, and what questions should an investigator still
ask?
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5. The Human Element: The text states that Al helps categorize
images. What are the potential benefits and risks of relying on software to filter
or prioritize evidence for human review?

6. Future Tech: Based on current trends, what is one new ICT
application you can imagine being used in traceology 10 years from now?
Describe its potential function.

7. Chain of Custody: How can ICT tools (like software logs or digital
metadata) help maintain and demonstrate the integrity of trace evidence from the
scene to the courtroom?

8. Limits of Technology: Consider a tiny, mixed debris sample
containing soil, plant matter, and synthetic fibres. Which ICT techniques would
be best to analyze it, and what might still require an expert's traditional
microscopic skill?

9.  Justifying Investment: A lab director must choose between
funding a new GRIM module or hiring an additional technician. Using
arguments from the text, make a case for the investment in ICT.

10. Integrated Conclusion: Explain in your own words how ICT
transforms a single fibre from being just a "find" at a scene into a powerful piece

of "intelligence" in a case.
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Text 1: Dactyloscopy and Fingerprint Examination

Dactyloscopy is the science of fingerprint identification. Its fundamental
principle is that the friction ridge patterns on human fingertips are unique,
permanent, and can be systematically classified.

Fingerprints consist of raised ridges and depressed furrows. The overall
patterns formed by these ridges are categorized into three primary
types: arches, loops, and whorls. Loops are the most common pattern. For
positive identification, experts analyze specific minutiae—unique ridge
characteristics such as endings, bifurcations, or dots that are not visible to the
naked eye.

Prints recovered from scenes are typically latent (invisible, made by
sweat or oil), patent (visible, made by substances like blood or ink),
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or plastic (three-dimensional impressions in soft materials). Latent prints require
development using powders, chemicals like cyanoacrylate (super glue) fuming,
or specialized light sources.

The examination process has distinct phases. The first is analysis, where a
print's type, clarity, and suitability are assessed. The second is comparison,
where it is meticulously compared against a known print, focusing on the
sequence of minutiae. This may be done manually or through an Automated
Fingerprint Identification System (AFIS), a database that searches millions of
digitized records. A human examiner must always verify any AFIS match.

Fingerprint experts must be detail-oriented and follow a strict scientific
methodology. They also prepare evidence for court and may testify as expert

witnesses.
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EXERCISES FOR ENGLISH PRACTICE

Word Match

Compound Words

Exercise 1: Match the Columns (Connect the term with its correct

definition.)

Column A: Column B:

1. Dactyloscopy a) A visible fingerprint left in a substance like blood

2. Minutiae b) The primary component of super glue, used for
fuming

3. Latent Print c¢) The science of fingerprint identification

4. AFIS d) A pattern where ridges form circular or spiral
shapes

5. Cyanoacrylate e) An invisible fingerprint made by natural skin
secretions

6. Patent Print f) A tool for counting the number of ridges between
points

7. Furrow g) The valley between two friction ridges

8. Whorl h) A structure at the center of a fingerprint pattern

9. Ridge Counter 1) An automated system for searching fingerprint
databases

10. Core 1) Unique ridge characteristics used for identification
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Exercise 2: Word Combinations
(Complete the phrases with a word
from the list below.)

Words: identification,

examination, database, custody,

witness.

I.

A e A

[a—
e

pattern, prints, scene, ridge, expert,

friction

chain of
crime

loop
fingerprint
ten
automated
latent
expert

positive

Exercise 3: Paraphrase the Following (Rewrite

% a a the sentences in your own words.)

Para p hrasin g 1.  Dactyloscopy relies on the analysis of

visible.

3.
4.
3.
6.
7.

ridge patterns.

2. Latent fingerprints are not ordinarily

An AFIS search can rapidly scan millions of records.

A human examiner must verify any computer match.

The uniqueness of minutiae allows for positive identification.
Patent prints may be left in blood or dirt.

The examination follows a strict scientific methodology.
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8.  Experts may need to present evidence in court.

0. Fingerprint patterns are permanent throughout life.

10.  Chemical treatments are used to develop latent prints.

Exercise 4: True or False? (Mark the statements as T (true) or F
(false) based on the text.)

l. Loops, whorls, and arches are the three main fingerprint pattern
types.
Minutiae are clearly visible to the naked eye.
Dactyloscopy is another term for footprint analysis.
AFIS makes final identifications without human input.
A plastic print is a three-dimensional impression.

The core and delta are important features for classification.

NSk wN

Cyanoacrylate is used to develop prints on porous surfaces like
paper.

8. Fingerprint evidence is rarely used in court proceedings.

0. The first phase of examination is the comparison of two prints.

10.  Fingerprints can change significantly over a person's lifetime.
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Exercise 5:

Table (Fill in the blanks using

Complete the

the terms provided.)
Terms: loops, minutiae,

latent, whorls, patent, arches,

plastic, visible, dusting,
~ cyanoacrylate.
Print Type Description Common
Development
Method
1. Visible to the naked eye (e.g., in ink or | Photography
blood).
2. Invisible, made by sweat or oil. 3. with
powder or 4.
fuming.
5. 3D impression in soft material like clay | Photography
or wax.
Main Pattern | Description Common
Types Development
Method
5 Ridges enter on one side and flow out
' the other with a rise in the center.
: Ridges enter, curve, and exit on the
' same side. (Most common pattern).
8. Ridges form circular or spiral patterns.
Key Feature | Description Common
for ID Development
Method
0. Unique ridge characteristics (endings, | Analyzed using
bifurcations). a 10.
(tool).
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Questions Answers

Exercise 6: Answer the Questions (Provide short answers based on
the text.)
1. What are the two main phases of a fingerprint examination?
What does the acronym AFIS stand for?

Name one chemical used to develop latent fingerprints.

2

3

4. What is the main purpose of a ridge counter?

5 Why is a "chain of custody" important for fingerprint evidence?

6 What is the difference between a radial loop and an ulnar loop?

7 According to the text, what must happen after AFIS proposes a
match?

8.  Name one characteristic, besides pattern type, that an examiner
analyzes.

0. What is the valley between two friction ridges called?

10.  What is the singular most important principle that allows
fingerprints to identify individuals?

Exercise 7: Find the Odd One Out (In each group, cross out the term
that does NOT fit the category.)

1. Fingerprint Patterns: loop, whorl, delta, arch.

2. Print Types: latent, plastic, patent, minutiae.

3. Development Methods: dusting, cyanoacrylate, photography,
AFIS.

4. Examiner's Tools: magnifying loupe, ridge counter, ink pad, DNA

sequencer.
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5. Database Types: criminal records, eliminational, international,
cyanoacrylate.

6. Ridge Features: core, bifurcation, island, fingerprint powder.

7. Professional Skills: attention to detail, knowledge of court
procedures, ability to perform autopsies, patience.

8. Evidence Context: crime scene, mortuary, fingerprint card,
pharmaceutical lab.

0. Forensic Disciplines: dactyloscopy, toxicology, DNA analysis,
accounting.

10. Pattern Sub-types: plain arch, tented arch, central pocket loop,

latent loop.

Text 2: The Role of Information and Communications Technology
(ICT) in Dactyloscopy and Fingerprint Analysis
Dactyloscopy, the science of fingerprint identification, has been transformed by
Information and Communications Technology (ICT). Modern systems have

moved far beyond manual card catalogues and magnifying glasses, creating a

faster, more accurate, and globally connected discipline.

The cornerstone of this revolution is the Automated Fingerprint
Identification System (AFIS). An AFIS is a computerized database that stores,

searches, and retrieves digital fingerprint images. It works by converting a
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fingerprint's unique ridge patterns (loops, whorls, arches) and minutiae
points (ridge endings, bifurcations) into a mathematical code or template. This
allows the system to compare a latent print (one found at a crime scene) against
millions of ten-print records (known fingerprints) in minutes, generating a
shortlist of potential matches for a human examiner to verify.

ICT aids at every stage of the process:

. At the Crime Scene: Officers use digital cameras and
specialized portable scanners to capture high-resolution images of latent prints
without damaging the evidence.

. In the Laboratory: Digital enhancement softwareis used to
clarify poor-quality latent prints. Experts can adjust contrast, apply filters, and
digitally "lift" a print from a complex background to make ridge details more
visible for analysis and comparison.

. Identification and Verification: After the AFIS proposes
candidates, the examiner uses comparison software with side-by-side viewing,
zoom, and measurement tools to make the final identification or exclusion.

. Databases and Networking: National and international AFIS
databases can be linked, allowing for cross-border searches. Biometric
systems at borders or for secure access often use fingerprint templates derived
from the same ICT principles.

In summary, ICT has elevated dactyloscopy from a purely manual,
localized craft to a high-speed, digital science that is essential for modern

forensic investigation and global security.
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EXERCISES FOR ENGLISH PRACTICE

Exercise 1: Make Word Combinations (Match a word from Column

A with a word from Column B to form a key term from the text.)

Column A:

Column B:

1. Automated

a) Template

2. Latent b) Scanner

3. Ridge c) Software

4. Minutiae d) Fingerprint Identification System
5. Ten-print e) Print

6. Digital f) System

7. Biometric g) Enhancement

8. Portable h) Pattern

9. Comparison 1) Point

10. Mathematical j) Record

Word Match

Compound Words

Exercise 2: Match the Columns (Connect the ICT tool or concept with

its correct function or description.)

Column A:

Column B:

1. AFIS

a) Used for secure access verification, often using

fingerprints

2. Digital Enhancement

Software

b) A database for storing and searching digital
fingerprints
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3. Portable Scanner c) Features like ridge endings and bifurcations used

for matching

4. Minutiae Points d) Captures fingerprint images directly at a crime
scene

5. Biometric System e) Improves the clarity of a poor-quality latent print
image

Exercise 3: Paraphrase the

‘ ‘ Following (Rewrite these

sentences in your own words in

English.)

Paraphrasing

1. Dactyloscopy has been
transformed by Information and

Communications Technology.

2. AFIS  compares a

latent print against millions of ten-print records.

3. Ridge patterns include loops, whorls, and arches.

4. A mathematical template is created from the fingerprint's unique
features.

5 Digital cameras are used to capture images at the crime scene.

6 The examiner uses comparison software for the final verification.

7. National AFIS databases can be linked for international searches.

8 ICT has made fingerprint analysis faster and more accurate.

9 The system generates a shortlist of potential matches.

10.  Manual card catalogues are now obsolete.
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Exercise 4: True or False? (Mark the statements as T (true) or F

(false) based on the text.)

I.
2.
3.
4.
5.

only.

AFIS stands for Automated Fingerprint Investigation Software.

A latent print is a known fingerprint taken from a person.
Minutiae points include ridge endings and bifurcations.

Digital enhancement software can adjust contrast and apply filters.

Portable scanners are used to analyze fingerprints in the laboratory

6. The final identification is always made by the AFIS computer

without human input.

7.  Biometric systems for border control may use fingerprint
technology.

8.  ICT has made fingerprint searching slower but more precise.

0. A ten-print record is a set of fingerprints taken from one individual.

10.  Ridge patterns are not important for the AFIS matching algorithm.

—————— - Exercise 5: Find the Odd One Out (In each
group, cross out the word or phrase that does
NOT fit with the core topic of ICT in
fingerprint analysis.)

1. Core Technologies: AFIS, Digital

2. Fingerprint Types: Latent, Patent, Ten-print, Digital Template.
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3. Software Functions: Adjust Contrast, Apply Filters, Dust for
Prints, Zoom Image.

4.  Database Functions: Store Records, Search Prints, Manually
Compare Cards, Retrieve Templates.

5. Analysis Features: Ridge Pattern, Minutiae Point, Chemical
Composition, Core.

6. Equipment: Portable Scanner, Comparison Software, Ink Pad,
Biometric Reader.

7. Process Stages: Capture, Enhance, Analyse, Destroy Evidence.

8. System Types: National AFIS, Biometric System, International
Database, Card Catalogue.

9. Outputs: Match List, Identification, Exclusion, Arrest Warrant.

10. Key Concepts: Speed, Accuracy, Digital, Handwriting Analysis.

Questions Answers

Exercise 6: Answer the Questions (Provide short answers based on

the text.)
1.  What does the acronym AFIS stand for?
2. What are the two main unique features of a fingerprint that AFIS

analyzes?

3. What is the purpose of digital enhancement software?

4. What is the difference between a latent print and a ten-print
record?

5. Who makes the final decision on a fingerprint match: the AFIS or

the human examiner?
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6.  Name one device mentioned that is used to collect fingerprints at a
crime scene.

7. What is one advantage of linking national AFIS databases?

8. Besides forensics, where else are fingerprint-based biometric
systems used?

9. What has ICT replaced in modern dactyloscopy?

10.  What does ICT convert a fingerprint's features into for digital

comparison?

Exercise 7: Complete the Process (Fill

= =
b

in the blanks with the correct terms
from the box below to describe the
modern fingerprint analysis workflow.)
Terms: AFIS, crime scene, comparison
software, database, digital, examiner,
enhancement, exclude, identify, latent, minutiae, portable scanner, ten-print.
A fingerprint is discovered at a 1) . It is collected using a 2)
or digital camera as a 3) image. In the lab, 4)

software improves its quality. The print is entered into the 5)

, which converts ridge patterns and 6) points into a
code to search its 7) of known 8) records. The system
produces a list of possible matches. A human 9) then uses 10)

to visually compare the prints and ultimately 11) or
12) a suspect

Fingerprints

Fingerprints as Evidence
Fingerprints as an evidence category is one of the oldest and most
important in all forensic science. The use of these curious, highly
individual friction ridge skin patterns on the end joint of the fingers as a

means of personal identification dates back many centuries. Further, we
99



have reached a point where fingerprint individuality is an article of faith
among the public, and 1s almost universally accepted among scientists
and forensic scientists as well. Accordingly, a fingerprint match is widely
accepted as certain evidence that identifies a particular person.

Physical evidence can be divided broadly into four major
categories: drugs and chemicals (Chapters 5 and 23), trace (Chapter 17),
biological (Chapters 14—16), and pattern evidence. The major members of
the pattern group are fingerprints (this chapter), questioned documents
(Chapter 22), tool mark and firearms evidence (Chapter 21), and other
patterns such as footwear and tire impressions (Chapters 19 and 20). All of
this kind of evidence consists of various patterns that might be called
“individualization” patterns. Under favorable circumstances,
individualization pattern evidence can be attributed to a unique source. It is
thus potentially quite valuable in an investigation because it may
uniquely associate an item or person with a scene or evidentiary item.
There is another kind of pattern evidence that could be called
“reconstruction” pat- terns. This consists mainly of patterns usually
found at scenes, such as blood spatter (Chapter 12), which are often used
to help reconstruct events. Reconstruction patterns could also include the
investigation of structure failures, suspicious fires, and transportation accidents
(Chapters 24-26).

Fingerprints as a Means of Identification

Because fingerprints are unique, they are used to identify people. In
forensic science, we think of fingerprints as being used primarily to help locate,
identify, and eliminate suspects in criminal cases. But fingerprints, along
with dentition (Chapter 6), are also important in making unequivocal
identifications of human remains when more conventional methods of
postmortem identification cannot be used. Fingerprints may also be thought
of as one member of a class of biometric identifiers that would also include

retina or iris patterns, face thermography, and some others. As the
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technology for rapid scanning and storage of these biometric patterns
develops, they are becoming more important as security features to help
avoid problems associated with forged identification documents.

The two features of fingerprints most important for their use as a
means of personal identification are: (1) Every fingerprint is unique (to an
individual), and (2) fingerprints do not change during a lifetime (unless there
is damage to the dermal skin layer).

What Fingerprints Are

It has long been recognized that the fingers, palms of the hands,
and soles of the feet of humans (and some other primates) bear friction
ridge skin. These areas are characterized by a complicated pattern of
“hills and valleys.” The “hills” are called ridges, and the ‘““valleys™ are
called furrows. On the end joint of the fingers a number of basic patterns
are formed by the friction ridge skin. Within each basic pattern, there are
numerous possible variations. The patterns form on these skin surfaces
early in embryonic development, and remain constant throughout embryonic
life, birth, and the life of the individual. An individual’s genetic make-up
probably plays a part in determining the sizes and basic shapes of the
patterns and ridges, but it is not the only factor. We know this because
identical twins, who come from the same fertilized egg and thus have
identical genetic make-up, have different and distinguishable fingerprints.

Fingerprint Patterns

There are three basic fingerprint patterns: arch, loop, and whorl.
Within these major classes, fingerprint examiners commonly recognize
other categories. Arches, for example, can be plain or tented. Loops can be
radial or ulnar, depending on whether the slope of the print pattern is in the
direction of the inner arm bone (radius) or outer arm bone (ulna). Whorls are
the most complex of finger- print patterns, and there are several whorl

categories, such as central pocket, double loop, and accidental. Loop and
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whorl patterns contain definable features called the core and the delta. These
are important in ten-print fingerprint classification, and in comparisons.
Figure 18.2 shows some of the additional fingerprint pat- terns. The core and
delta of a fingerprint pat- tern are also indicated in one of the frames.

Within fingerprint patterns, there are a number of features called
minutiae. Once evidentiary and reference (inked) fingerprints have been
oriented and found to have the same general ridge flow or pattern type, these
features are used to actually compare the finger- prints and decide whether
they are or are not from the same source. The ridges of the finger- print form
the minutiae by doing one of three things: ending abruptly (ending ridge),
splitting into two ridges (bifurcation), and being short in length like the
punctuation mark at the end of a sentence (dot). Combinations of these minutiae
also have names. For example, two bifurcations facing each other form what is
called an island. Some minutiae are shown in Figure 18.3. The process used
in fingerprint identification is dis- cussed in more detail below

History of Fingerprints

The use of fingerprint and handprint patterns as means of personal
identification dates back thousands of years. There are indications of this in
artifacts recovered from archaeological excavations of ancient civilizations.
Early potters may have used them to “sign” their work. There are records
of using fingerprints and handprints as marks of authenticity in China at
least 2000 years ago.

Development of fingerprint science in Europe dates back to the 17th
and 18th centuries. The first scientist to describe fingerprint ridges was an
English plant morphologist called Nehemiah Grew (1641-1712). He also
published very accurate drawings of the ridge patterns. Another early
pioneer was Johannes Evangelista Purkinje (1787-1869), a Czech
physiologist known for a number of important anatomical and physiological
discoveries, wrote in detail about friction ridges and described a number of

fingerprint pat- terns in his thesis in 1823. Thomas Bewick (1753—1828) was
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primarily known as a wood engraver whose engravings appeared in books,
but he is often mentioned in connection with fingerprint history. First in a
book published around 1800, and elsewhere, he “signed” his work with his
own thumbprint. He apparently believed that his thumbprint was as unique
as his signature.

Sir William Herschel (Figure 18.4) is often credited with being the
first European to recognize the value of fingerprints as a means

of personal identification. Herschel was a British administrator who
went out to work in Bengal, India, in 1853. He later joined the Civil
Service of India. In his civil service capacity, he entered into a contract with
a local businessman, and asked that the man put his right hand print on the
back of the contract. Herschel would later say that this action rep- resented
the first use of friction ridge impres- sions as a means of personal
identification. It was apparently quite common, however, for parties to sign
contracts in that area of India at that time by placing a hand or finger mark
impression next to their signatures. And, as noted earlier, there is ample
evidence that fingerprints were recognized hundreds of years earlier in
China as means of identification. Herschel developed the wuse of
fingerprints as a means of controlling fraud in contracts, false
impersonations in government pension distributions, and other matters. He
tried to convince others in the government to implement his practices but
was unsuccessful. He nevertheless demonstrated the persistence of the
ridge patterns in his own fingerprints taken periodically over a period
exceeding 50 years.

Dr. Henry Faulds (Figure. 18.5), a Scottish physician by training
and profession, went to India as a medical missionary in 1871. The next
year, he traveled to Japan. By 1879, he is known to have been involved
in the study of fingerprints. In 1880, Faulds wrote a letter to evolutionary
theorist Charles Darwin, who forwarded the letter to Francis Galton.

Around 1880, he noted that fingerprints could be classified, and that ridge
103



detail is unique. He further mentioned apprehending criminals by locating
fingerprints at scenes. He appears to have been familiar with the Chinese
and Japanese (perhaps even Egyptian) use of fingerprints. Many of his
observations were recorded in a letter to the British journal Nature in
1880. There was some dispute between Faulds and Herschel over the
priority of fingerprint use as a means of personal identification. In point
of fact, neither of them could make such a claim. The originators of
fingerprint science are lost in antiquity. It is

fair to say that Herschel and Faulds were very influential in
introducing the idea of finger- prints to continental Europe of the later 19th
century.

Thomas Taylor, a microscopist for the U.S. Department of
Agriculture noted in a scientific journal article in 1877 that fingerprints
and palm prints might be used as identification features, especially in
criminal matters.

The first truly scientific method of criminal identification—called
anthropometry— is due to Alphonse Bertillon. Today, we could look at
anthropometry as an older kind of biometry. Bertillon is always
mentioned in discussions of the history of fingerprint sciences, not
because he contributed directly to fingerprints as an identification
method, but because he laid down a foundation (with anthropometry) for
the eventual acceptance of fingerprints as a scientific method for personal
identification. Bertillon used his position in the Police Prefecture in Paris,
where his duties included filling out and filing criminal information
cards, as a means of developing his identification method. His father was
an anthropologist and had spent considerable time thinking about
individual differences in human physical features. It occurred to young
Bertillon that these differences might have utility in uniquely identifying
people in criminal records. Criminals at the time were skilled at avoiding

identification by using disguises and aliases. Bertillon developed a biometric
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system based on head size, finger length, and so forth, ultimately choosing
11 measurements. The information was carefully recorded on file cards and
a system devised for organizing the files. His superiors initially thought he
was merely eccentric, but the sys- tem soon proved its worth in identifying
and helping to convict persons with prior arrest or conviction records. He
went on to become director of the identification bureau of the Paris police,
and police agencies in many places began using his system. Bertillonage was
ultimately undone by unequivocal proof that different individuals could
have the same anthropometric measurements. One of the most well
known examples of chance duplication came at the Leavenworth Prison. A
new prisoner named Will West was having his measurements taken when a
staff member began to suspect that he had encountered this profile before.
Upon checking the files, he discovered that the same measurements fit a
William West who was already incarcer- ated at the prison (and unrelated to
Will West though they looked a lot alike). The two did have different
fingerprints. This incident and probably others came to convince police
agency identification personnel that fingerprints rep- resented the basis for a
superior method of personal identification.

One of the greatest scientists of the 19th century known for his
contributions to many fields, Sir Francis Galton (Figure 18.6) became
involved in the correspondence between Faulds and Darwin (Galton’s cousin).
A person of eclectic interests, he looked extensively at Bertillon- age, and even
visited Bertillon in Paris. He also looked at fingerprints in detail, especially
at Herschel’s data, which had been shared with him. His book, Finger Prints,
published in 1892, is regarded as a classic work. Around 1893, the British
Home Office, the parent agency of the Metropolitan Police, commonly
referred to as Scotland Yard, decided to add fingerprints to the Bertillon
cards for criminals in the identification system. Soon the success of
fingerprints overshadowed that of Bertillonage in criminal identification,

and anthropometry was abandoned in 1901. Fingerprint minutiae are
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sometimes called “Galton features” in recognition of his contributions.
Juan Vucetich (Figure 18.7) might be considered the western
hemisphere’s fingerprint pioneer. An employee of the police department in
La Plata, Argentina, he became convinced of the value of fingerprints as a
means of criminal identification and wrote a book on the subject in 1894.
By 1896, the Argentine police had abandoned Bertillonage in favor of
fingerprints in criminal records. The first recorded case in which
fingerprints were used to solve a crime took place in Argentina in 1892.
The illegitimate children of a woman named Rojas were murdered on
June 18, 1892. She acted distraught and accused a man called Velasquez,
who she said commited the act because he wanted to marry her and she
had refused. Velasquez maintained his innocence and had an alibi. An
investigator from La Plata, the provincial capital, assisting with the case
found out that another of Rojas’ boyfriends had made statements about
being willing to marry Rojas except for the children. The investigator, a man
named Alvarez, having been trained by Vucetich, found a bloody
fingerprint at the scene and collected it. After comparing it to Rojas’
fingerprints, the bloody print turned out to be of her right thumb. She
confessed when confronted. Vucetich devised a classification system for
fingerprints that was used in Argentina and throughout South America.
Sir Edward Henry (Figure 18.8) was in the British Indian Civil Service
beginning around 1873. In 1891, he became Inspector General of Police for
Bengal province, where they were using anthropometry. He became
interested in fingerprints and read Galton’s book. He corresponded with
and later visited Galton in 1894. Galton shared everything he had about
fingerprints with Henry, including materials he had obtained from
Herschel and Faulds. Henry conceived of, and is widely known for, a
fingerprint classification system that was adopted in British India. He
presented it in the United Kingdom in 1899. He wrote a book titled

Classification and Uses of Fingerprints. In 1901, he became assistant
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commissioner of police for criminal identification at New Scotland Yard
in London, and commissioner in 1903.

In North America, fingerprints were in use by the New York City
civil service (to pre- vent impersonations during examination) by 1903,
and fingerprints were introduced about the same time in the New York
State prison system and at Leavenworth Penitentiary. A number of police
departments began using fingerprints as identifiers in criminal records as
well. The 1904 St. Louis World’s Fair pro- vided the venue for a chance
meeting between Inspector Edward Foster of the Royal Canadian Mounted
Police and Detective John Ferrier of Scotland Yard. As a result of what he
learned in St. Louis, Foster convinced his superiors in the

R.C.M.P. of the utility of fingerprints. In 1910, a man called
Thomas Jennings was arrested in Chicago and brought to trial for
murder. The primary evidence against him was finger- prints. The state
wanted to try to insure that the fingerprint identification evidence would
survive appeals to the Illinois Supreme Court, and they called Edward
Foster as an expert witness. The defendant was convicted, the evidence did
survive, and the Jennings case is considered a landmark fingerprint case

in the courts.

Fingerprint Classification

It was apparent to the early fingerprint pioneers that a manageable,
consistent classification system was necessary if large sets of fingerprint
files were to be useful for criminal identification. In the United Kingdom
and the United States, the classification systems are variants of the one
developed by Sir Edward Henry. In Argentina and other South American
countries, a different system based on the one developed by Vucetich has
been used.

The modified Henry system as used in the United States is a scheme

for the classifi- cation of ten-print sets, or a fingerprint card, for one
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individual. Figure 18.9 shows a typi- cal fingerprint card of the kind long
used by law enforcement and other agencies to main- tain fingerprint
records. Use of the classifica- tion system enabled efficient searching of
large files. Keep in mind, though, that classification is based on having all
10 prints. Thus, a 10-print card from a fingerprinted person can be
classified and filed, but you would need all 10 prints from a person to use
his/her classification to search in the large file. The system therefore
allowed organized maintenance of the large files maintained by many law
enforcement agencies, but the files could not easily be searched manually
for a single print. It is typical to recover single prints, or sometimes even
partial single prints, from crime scenes. Until the development of
computerized fingerprint search systems, it was impractical to search large
files for a single print because it took so much time. Partial prints could
obviously be compared with prints from cards on file, but it was necessary
to have a possible suspect or suspects first to know which cards to retrieve
for manual comparison.

For years, the fingerprint classification of wanted suspects was shown
on wanted post- ers distributed to police agencies and dis- played in public
places such as post offices. Figure 18.10 shows such a wanted poster, and
the fingerprint classification can be seen in small print.

The development and fairly widespread deployment of computerized
fingerprint stor- age and retrieval systems has made search- ing large files
for single and partial prints routine. It has also rendered classification
largely unnecessary. At one time not long ago, all fingerprint examiners
and identifi- cation personnel were extensively trained in fingerprint
classification using the modified Henry system, as were many police
officers. Figure 18.11 summarizes the modified Henry classification of a

10-print set as used by the FBI.
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Computer storage and retrieval systems for fingerprints were
originally developed for law enforcement applications. Efforts to develop
these systems began in the early 1960s. In

Note the modified Henry fingerprint classification- long a feature on
FBI wanted posters.

By the late 1980s, there were at least five operational AFIS, at least
four of which had been commercialized. Most if not all, large jurisdictions
had systems in place by the 1990s. Because different commercial vendors
use different technologies, the systems are not intrinsically compatible with
one another. Another important point about AFIS is that a given person’s
fingerprints may be in one sys- tem, but not in others. Depending on the cri-
teria for including a set of prints in the files, a large city system could have
someone’s prints, but the corresponding state system might not have them,
for example.

AFIS can be seen as one of the three sig- nificant classes of electronic
databases for law enforcement purposes that are now a perma- nent part of
the landscape. The other two are CODIS (Combined DNA Indexing
System), which holds DNA profiles (Chapter 16), and NIBIN (National
Integrated Ballistic Infor- mation Network), which holds searchable image
information from fired bullets and car- tridge cases (Chapter 21). Generally
it can be said that each of these databases holds two types of files or
profiles. One type is the knowns. In the AFIS case, this file contains the
prints of known individuals. Any questioned specimen, image or profile
can be searched for in the “known” database, and if it is found, its source is
thereby identified. The other type is often called the ‘“forensic” file or
database. It consists of images or profiles from unsolved cases, the sources
of which are not known. In the AFIS case, for example, the forensic file
contains images of developed latent single fingerprints from unsolved
cases. The per- son whose fingerprints these are has not yet been identified.

The file is valuable to inves- tigators, however, in that it allows cases to be
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connected by the fingerprints that were not obviously related. Such
connections can allow investigators to share information and leads, thus
increasing the probability of apprehend- ing a suspect.

AFIS has become a successful tool in the apprehension of unknown
offenders. Tradi- tionally any person arrested would have a 10-print card
that is entered into the AFIS system. Many job applicants will also have a
10-print card in the system. The number of cases solved by AFIS in the
United States is difficult to determine, but the national aver- age of latent
prints entered into AFIS that will be deemed an identification by a latent
print examiner is around 15%. This average of latent prints identified by
AFIS can vary among jurisdictions. It is dependent on the knowledge and
skill of the individual entering the latent or unknown impressions (usually
forensic scientists), and also by the individu- als that submit and register the
known fin- gerprint cards (usually technicians or police personnel).

The FBI has made their criminal database of known fingerprint cards
available to other law enforcement agencies. This system is called the
Integrated Automated Fingerprint Identification System, IAFIS. Using the
IAFIS system, a latent print examiner can search unknown latent
impressions in a neighbor- ing state or several states. This is the national
criminal database maintained by the FBI of all of the 10-print cards
received from all over the country. To date this system has been very
successful in developing leads and sometimes solving unresolved cases.

Today, AFIS must be seen as part of a much larger picture that
includes an array of auto- mated systems for human biometrics—the use of
some type of body metric for identifica- tion. It may be fair to say that the
Bertillon sys- tem of anthropometry described above was the first well-
defined system of human biometry, leaving aside the pre-19th century uses
of fin- gerprints as means of human identification.

While criminal identification and related law enforcement

applications of automated fingerprint systems are obviously very impor-
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tant, fingerprints along with other biometrics (such as retinal or iris
patterns, voice recog- nition, hand geometry, etc.) have increasingly been
incorporated into automated identifica- tion systems for other purposes.
These sys- tems may control entry and/or access into computers or
structures, identification of per- sons for security purposes, to prevent

identity theft, and to help control welfare or social ser- vices fraud.

At crime scenes and/or on items of evidence, there are essentially
three types of finger- prints that may be encountered: patent, plastic, and
latent.

A patent (or visible) print is one that needs no ‘“enhancement” or
“development™ to be clearly recognizable as a fingerprint. Such a print is
often made from grease, dark oil, dirt, or even blood, rendering it visible
and recog- nizable, and possibly even suitable for com- parison without

additional processing.

A plastic print (might be called “impres- sion” or “indented” print) is
a recognizable fingerprint indentation in a soft receiving sur- face, such as
butter, silly putty, tar, etc. Such prints have distinct three-dimensional char-
acter, are immediately recognizable and often require no further processing.

A latent print is one that by definition requires additional processing
to be rendered visible and suitable for comparison. Processing of latent
prints to render them visible, and hopefully suitable for comparison, is
called development, enhancement or visualization. An enormous amount of
literature has grown in this subject in the past 30 years or so. Many great
strides have been made in the area due to clever applications of chemistry
and physics principles coupled with better understandings of the
composition of latent residues. In many ways, these advances are as

impressive and important as the progress made in applying DNA typing
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techniques to biological evidence, though they have not received even a
fraction of the publicity that has been given to DNA.

Composition of Latent Print Residue

The starting point for understanding latent print development
techniques is the fin- gerprint residue itself. Friction ridge skin (Figure
18.12), as found on the surfaces of the fingers, hands, and bottoms of feet,
has pores through which small sweat glands can empty their contents onto
the skin surface. These sweat glands, called eccrine, produce the watery-
type sweat composition of which forms a basis for latent fingerprint
residue. Another type of sweat gland called apocrine located in other parts
of the body, produces sweat that contains organic molecules (lipids and
proteins) and pheromones. This mate- rial can become part of the latent
print resi- due from a person touching those areas of the body. In addition,
an almost unlimited variety

Most methods for the development of latent prints were developed
based on knowledge of the latent print residue composition. Usually, a
method known to be capable of detecting or visualizing one of the
compounds or elements present in latent residue has been applied to target
that compound or element. For the application to be successful, it has to be
possible to apply the method to eviden- tiary fingerprints on the variety of
surfaces where they are found, and without destroying the integrity of the
impression pattern. The methods commonly employed can be broadly
divided into three groups: physical, chemical, and special illumination or a
combination of these methods, many of which involve laser or narrow band
pass illumination.

It should be noted here (and will be reiterated below) that fingerprints
developed in situ at a scene must be photographed prior to any lifting or
other collection effort. Prints developed in the laboratory or identification
unit must also be photographed to document the results as well as the

location of the print on the evidence item. Investigators often face difficult
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decisions about whether to employ fingerprint enhancement procedures at a
scene or seize the evidentiary item and submit it to the lab or identification
unit. Many fac- tors will be involved in resolving the matter, including the
training and experience of the investigator, how well equipped he/she is at
the scene, and whether the evidentiary item can be readily seized and

transported.

Physical Methods

Classically, physical methods are those that do not involve any
chemicals or chemical reac- tions. They work by applying fine particles to
the fingerprint residue where it adheres pref- erentially, thus creating
contrast between the ridges and the background.

The most well known one is powder dust- ing—a mainstay of latent
fingerprint detection for a century or more. Most common powdersare
inorganic and come in several colors. There is also a large variety of
fingerprint brushes available. The principle of powder dusting is simply
that the powder particles adhere to the latent residue. Careful use of the
proper brush and powder often results in the development of excellent
prints. Black powders are gener- ally superior to the other colors. Black
pow- ders are produced in a way that yields more uniform particle size and
generally produces better results. The technique is illustrated in Figure
18.13. Also illustrated 1s the lifting of a developed latent impression using
transparent lifting tape. The tape lift is mounted on a backing card with a
color maximally contrast- ing to that of the powder (e.g., white backing for
black powder). One-piece lifters also known as “hinge lifters” are
commercially available for this purpose.

A variant of the simple brush and powder combination is the
magnetic brush (Figure 18.15), the original trademark version of which is
called the Magna Brush. Actually a small retractable magnet, not a real

brush at all, the magnetic brush uses special magnetic powders that also can
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be obtained in several colors. The principle of magnetic powder
enhancement is the same as for conventional powder, namely adherence of
the fine particles to fatty compo- nents of the residue. The magnetic brush
tech- nique is more useful on some surfaces than conventional powder
dusting, mainly because the magnetic wand can be used to remove any
excess powder from the substratum. It also has the potential to be a gentler
technique, in the sense that there is no brush, and thus no bristles, so it is
less likely to damage the latent print ridges in the brushing process.

Another physical latent print developing procedure involves small
particle reagent (SPR). Typically applied by spraying or immer- sion, the
most common formulation of SPR is a fine suspension of molybdenum
disulfide in a detergent solution. The particles adhere to the lipid
components of the residue. SPR is most commonly used on evidence that

has been for- merly wet.

Chemical Methods

The greatest progress in latent fingerprint vis- ualization techniques
in the past quarter cen- tury has involved chemical and instrumental/
special illumination techniques.

Classically, the chemical techniques were silver nitrate, iodine
fuming, and ninhy- drin. Silver nitrate is not used any longer because there
are much better techniques available. The principle of its use lay in the
reaction of the silver with the chloride in the fingerprint. The silver chloride
was then pho- toreducible to silver, which contrasted with the background.
A somewhat related method that still involves silver is called physical
developer (PD), and is discussed below.

Elemental iodine is one of the compounds in nature that sublimes,
that is, it can pass from solid to vapor without becoming liquid. lodine
sublimes easily with only moderate warming. The vapor is directed toward

the fingerprint residue with a so-called iodine fuming gun (essentially a
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plastic blowpipe con- taining some iodine), or an object to be fumed can be
placed in a closed cabinet, which is then filled with iodine fumes. Even
though it has long been placed under the “chemical meth- ods” category of
latent print development, the iodine probably does not react with any of the
components in the residue. It probably inter- acts with the lipid components
in such a way that it is trapped in the residue, giving the ridge features a
dirty-brown colored appear- ance. The iodine-developed color is not stable
in the latent print, however, and iodine prints have to be quickly
photographed. There are chemical methods for rendering iodine prints a
permanent color that will not fade. The tra- ditional method involved using
starch solu- tion for that purpose, but 7,8-benzoflavone (a-naphthoflavone)
treatment is the preferred method today. lodine fuming is used primarily on
inherently valuable items precisely because of its impermanence.

Since around 1910, ninhydrin has been known to react with amino
acids, forming an adduct called Ruhemann’s purple (named for one of the
original observers). In the mid- 1950s, Swedish scientists noted that ninhy-
drin reacted with the amino acid components of latent fingerprint residue,
and took out a patent on the process. Ninhydrin is applied by spraying,
painting, or dipping. The ninhydrin reaction is slow unless accelerated by
heat in the presence of humidity. The classical ninhy- drin preparation was
made up in Freon 113 (1,1,2-trichlorotrifluoroethane). Concern over the
effect of these compounds on the Earth’s ozone layer culminated in the
signing of the Montreal Protocol in 1987 in which many countries agreed to
ban the use of chloroflu- orocarbons (CFCs) of which Freon 113 is an
example. The most recent ninhydrin formula- tions have thus avoided
Freon as a solvent.

Ninhydrin develops bluish-purple finger- prints (Figure 18.16), and is
extremely use- ful on porous surfaces (such as paper), but occasionally the
bluish-purple color may not show sufficient contrast with the background

substratum. Ninhydrin is also useful as a pre- liminary treatment in a
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sequential process fol- lowed by other chemicals and viewing under laser or
alternative light source illumination. Another significant factor in ninhydrin
use for latent prints has been the design, synthesis, and evaluation of a
series of ninhydrin ana- logues, perhaps the most important of which is 1,8-
diazafluoren-9-one (DFO). Treatment of ninhydrin-developed prints with
ZnCl2 (zinc chloride) provides the basis for the use of laser and special
illumination methods. The metal salt treatment converts Ruhemann’s
purple to another compound which can be excited by blue-green light using
a laser or alternate light source to yield strong fluorescence. Many
modifications of postninhydrin latent print treatments have been designed
to maximize fluorescence under illumination by commer- cially available
lasers or broadband pass fil- tered alternate light sources.

Figure 18.16 Visualization of latent fingerprints by various methods.
(A) Ambient (oblique) white light illumina- tion; (B) physical developer;
(C) ninhydrin; (D) cyanoacrylate ester (super glue); (E) super glue—
developed print, post- treated with ardrox dye, under UV illumination; and
(F) super glue—developed print, posttreated with Rhodamine 6G, under UV
illumination.

There are a host of other chemicals that react with amino acids
yielding colored or flu- orescent products. However, none have been as
important in operational latent print work as ninhydrin (and
posttreatments), and DFO. The most important other chemical proce- dure
1s treatment with cyanoacrylate esters (“super glue”). Super glue
“enhancement” was first observed by Japanese scientists in the National
Police Agency. The method quickly caught the attention of latent print
examiners all over the world. In the early

1980s, fingerprint examiners working in the

U.S. Army Criminal Investigation Laboratory in Japan, and a little
later in the U.S. Bureau of Alcohol, Tobacco and Firearms Laboratory,

introduced alkyl-2-cyanoacrylate ester (super glue) fuming as a method for
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latent print development in the United States

Super glue can be induced to fume, and the fumes will interact with
latent fingerprint residue by polymerizing in situ, yielding a stable, even
robust, friction ridge impression off-white in color (Figure 18.16). Items to
be processed by glue fuming are usually placed into well-sealed cabinets
where the glue is induced to fill the cabinet with vapors. The process
requires a certain level of relative humidity, and a moisture source is always
placed in fuming cabinets. Glue fuming can be accomplished in a closed
cabinet or con- tainer without any ‘“‘acceleration,” but it is very slow.
Typically, strong alkali or heat is used to accelerate fuming. The progress
of latent resi- due development in the fuming cabinet can be monitored by
placing a test latent print onto a piece of aluminum foil, or similar surface,
and placing the object into the cabinet where it can be viewed during
fuming. Latents under- developed with super glue can simply be fur- ther
fumed. But overfumed latents may be ruined.

Like ninhydrin, glue fuming is an excel- lent method of developing
latent fingerprints. But it may be most useful operationally as an initial step
in protocols where the cyano- acrylate-developed prints are further treated
and examined. The simplest enhancement of a cyanoacrylate-developed
print is dust- ing it with powder. Other posttreatments of cyanoacrylate-
developed prints include “dye stains,” which induce luminescence or
fluorescence in the residue when it is illumi- nated with laser or alternate
light source at the appropriate wavelength. Gentian violet, Coumarin 540
laser dye, Ardrox (Figure 18.16), Rhodamine-6G (Figure 18.16), and other
treat- ments have been used for the enhancement of cyanoacrylate-
developed print luminescence under alternate light or laser illumination.

The last chemical method we will discuss is physical developer. In
spite of the name, physical developer (PD) is a chemical method. It has
become common in many laboratories to use PD as a follow-up method to

ninhydrin or DFO on porous surfaces, such as paper. While ninhydrin or
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DFO react with water-soluble components in the latent print residue, PD
reacts with the lipid and other water-insoluble components (Figure 18.16).

PD is a photographic-type process based on the deposition of silver
onto latent finger- print residue from a ferrous/ferric redox cou- ple and
silver salt mixture in solution. There is a modified procedure developed at
the U.S. Secret Service laboratory that employs colloi- dal gold in addition
to silver salt

Combination/Special Illumination

Sometimes, a “latent” fingerprint can be visual- ized by simple
oblique lighting (Figure 18.16). This technique might be considered
physical, since it involves no chemicals or special light sources. A latent
amenable to visualization by oblique lighting also illustrates that the defi-
nition of a “latent” fingerprint is operational to large extent. Some kind of
pattern was vis- ible in order to have prompted the observer to obliquely
illuminate the surface, thus “enhancing” it.

Latent prints may also be viewed under alternate light (525 nm) or
laser illumina- tion. Alternate light is generally superior to incident white
light in revealing ridge detail. “Alternate light sources™ are exceptionally
bright (such as xenon arc) white light sources. White light is a mixture of
wavelengths between about 300 and 800 nm on the electro- magnetic
spectrum. Alternate light sources are supplied with colored filters, which
serve to filter the source light so that the developed latent print can be
viewed with light of a nar- row wavelength range. The filter is selected to
induce illumination at the wavelength known to excite the chemical
compounds used in the latent development procedure. Other filters may be
used to view the luminescence result- ing from the alternate light source
excitation. The luminesced light will be of longer wave- length than the
excitation, and the filter may provide sufficient contrast between the back-
ground and the luminescence of the latent print ridges to give a useful ridge

detail image that can then be photographed and used for comparison. A
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laser is also a very high inten- sity light source, but it emits light of a sin-
gle wavelength (monochromatic light). There are several commercially
available lasers. Methods have been developed over the years to take
advantage of the excitation wavelengths afforded by these lasers. The
undisputed pri- mary developer of laser methods for latent fin- gerprints has
been Dr. E. Roland Menzel of

Texas Tech University. The most recent devel- opment in this context
1s development of lumi- nescent nanoparticles for latent fingerprint
enhancement. Refer to the appendices of this volume for more background
on the electro- magnetic spectrum, and the concepts of light absorption,
luminescence and fluorescence.

Bloody Fingerprints and Other Special Situations

Latent fingerprints in blood or on certain unusual types of surfaces
require special techniques, enhancement modalities or approaches.

Bloody fingerprints are almost by defini- tion not “latent.” Some type
of pattern is visible in the blood, and investigators may recognize that the
pattern is probably a fingerprint (or palm or foot print), but that the ridge
char- acteristics are not sufficiently well defined to make the print suitable
for comparison. In these circumstances, the use of a bloody fin- gerprint
enhancement reagent might be con- sidered. In this context, an investigator
needs to think about whether it will be necessary to attempt to do DNA
profiling of the blood that is forming the apparent ridge patterns. There is
substantial published evidence that latent fin- gerprint chemical
enhancement procedures, including those designed for bloody prints, do not
interfere with subsequent DNA profiling by PCR for the now-universal (at
least in the United States) CODIS core STR loci.

Bloody fingerprint enhancement reagents can be sprayed or squirted
from a wash bottle. Some of the formulas result in a reagent that is not very
stable in solution and, thus, has almost no shelf life. Therefore, they need to

be prepared shortly before use. Further, there are serious chemical hazards
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associated with some of the ingredients, so some training is required in the
proper preparation and use of these reagents. Many bloody fingerprint
enhancement reagents are based on the “per- oxidase reaction” chemicals
(phenolphthalin, leucomalachite green, tetramethylbenzidine, etc.)
commonly used as presumptive tests for blood (Chapter 14),
tetramethylbenzidine along with hydrogen or sodium peroxide probably
being the most common. There are also for- mulas and procedures based on
general pro- tein staining dyes such as Amido Black 10B and Coomassie
Blue R250. They are gener- ally less hazardous and easier to use than the
“peroxidase reaction” chemicals.

Another special situation involves finger- prints deposited on tape,
especially on the adhesive surface. Techniques involving stain- ing with
crystal violet were traditionally used for this kind of latent impression.
Today, the most commonly used method for developing this kind of
impression is a material called ““sticky side powder.” This so-called powder
1s actually composed of lycopodium (a plant) pollen mixed with a detergent
and water. The sticky side powder slurry is painted onto the adhesive side
of the tape with a brush, and the tape then rinsed off with water. The pro-
cess can be repeated until the desired contrast has been achieved, and it
often yields identifi- able prints. Sticky side power can be used on almost
any kind of tape, and works especially well on duct and electrical tape.

Yet another “special situation” deserving brief mention is the
development of latent prints on human skin. A variety of different
techniques has been tried, but with only mod- est success and even that in

selected cases. A generally useful procedure has not emerged thus far.

Systematic Approaches
This concept is probably followed by most latent fingerprint
examiners even if they do not identify it as such. The idea is to apply latent

development techniques in a way that maximizes the number of identifiable
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prints. The least destructive technique is applied first, and techniques are
generally applied in a sequence that allows the maximum number to be
used if necessary.

Systematic approaches vary according to the surface or substratum on
which the latent is located. Porous surfaces, such as paper, for example, call
for a different set of techniques applied in a different sequence than nonpo-
rous surfaces.

Fingerprints are among the best and most probative of all types of
physical evidence for associating people with locations or objects.
Accordingly, fingerprint evidence should be sought at any type of scene,
and particularly at scenes of crimes committed by unknown perpetrators.

Recognition of fingerprint evidence at a scene is not unlike
recognition of evidence in general (Chapter 9). It requires training and
experience. Once recognized, the location of fingerprint evidence should be
appropri- ately documented by photography, notes, and sketches as
appropriate.

As a general rule, objects believed to have latent fingerprints on their
surfaces should be collected intact and submitted to the labo- ratory’s latent
print section for examination. If collection of the object or surface is impos-
sible or impractical, investigators must con- sider applying latent
development techniques at the scene, or requesting assistance from
personnel trained to do so. Sometimes, devel- oped prints may be collected
using tape-lift or other methods. Other times, the developed print may have
to be carefully photographed because the photograph will be the only per-
manent record of the evidentiary print. Like other evidence, collected
fingerprint evidence such as lifts or photographs should be care- fully
documented to preserve the chain of cus- tody from the scene to the
courtroom.

Everything in this chapter so far—indeed, the reason there is a

chapter on this subject at all—comes down to the use of fingerprints as a
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means of identification of persons. As notedearlier, the uniqueness of
fingerprints 1s a matter of common knowledge. Advertisements and
commercials commonly use phrases like “... as unique as a fingerprint,”
etc. Even the term “DNA fingerprints,” as undesirable and sometimes
misleading as it is, was coined to reflect the notion that a DNA profile
might be as individual as a fingerprint. Infrared spec- tra of pure
compounds are sometimes called “chemical fingerprints.” But most people
have never given much thought to the process by which fingerprint
identification is actually done.

David Ashbaugh, among others, has noted that fingerprint
individuality, and there- fore fingerprint identification, rests on four
premises:

1.  Friction ridges develop during fetal growth before birth in their
definitive form.

2. Friction ridges remain unchanged throughout life with the

exception of permanent scars.

3.  The friction ridge patterns and their details are unique and not
repeated.
4.  The ridge patterns vary within certain boundaries, which allows

the patterns to be classified.

Fingerprint examiners are generally exten- sively trained and required
to accumulate significant experience before being entrusted with the
responsibility of making identifica- tions. Thus, in addition to the general
principles and approaches used to make identifications, the knowledge,
training and experience of the examiner also comes into play.

In a law enforcement context, identifica- tions are always made by
trained, and often certified, examiners. Sometimes, inked prints from a
person may be compared with a set of inked prints on file to determine if
they came from the same individual. But more commonly, the examiner

will be comparing a developed latent print with inked prints from a known
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person or persons. AFIS searches can quickly narrow down the number of
possible matches to a manageable size, but an examiner, not a computer,
makes the actual identification.

In the case of latent examinations, perhaps the first issue that comes
into play is determin- ing what is called “suitability” of the latent fin-
gerprint for identification. Here, the examiner must decide if sufficient
quality and quantity of the ridge detail is present in the latent to make it
possible to compare with a known print. This determination also requires
training and experience. Once a latent print 1s evaluated and determined to
be suitable for comparison, it will then be compared to the known prints on
fingerprint cards. Such knowns might be obtained through an AFIS search,
or because certain persons are suspected and their prints are taken or are
already on file.

The overall process an examiner uses has been described by
Ashbaugh as “ACE-V,” for the analysis, comparison, and evaluation that
comprise the formal process, followed by verification. The examiner must
first analyze the latent, determine its proper orientation, decide if there are
any color reversals or other unusual circumstances, decide suitability, then
proceed to the comparison. Comparison with the known takes place at
several lev- els. The overall pattern and ridge flow (what Ashbaugh calls
level I) must be examined. Next, the individual characteristics (minu- tiae)
are compared as to type of features and their locations (what Ashbaugh
calls level II). Finally another level of detail (Ashbaugh’s level III),
consisting of pore shape, locations, numbers, and relationships, and the
shape and size of edge features, is compared. Any unexplained difference
between the known and latent print during this process would result in the
conclusion that the known is excluded as a source of the latent. This is one
possible outcome of the evaluation decision. If every compared feature is
consistent with the known, and there are enough features suf- ficiently

unique when considered as a whole, the examiner concludes an
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individualization. Since peer review is a feature of most scientific
endeavors, Ashbaugh notes that verification of conclusions by an
independent examiner is a necessary practice.

There has been considerable discussion in

the identification literature about defining the criteria for
individualizing fingerprints. For quite a few decades, a “minimum number
of points rule” was followed. This “rule” meant that if 12 points were
required to make an iden- tification, the examiner had to find at least that
many points of comparison before making the identification. Over time, it
became clear that such an absolute rule was not a proper basis for making
decisions in every situation. The International Association for Identification
(IAI), the organization that, by and large, sets peer standards for the
fingerprint community, adopted a resolution in 1973 that no minimum
number of features is required for making a fingerprint identification. This
position was reiterated in a slightly modified form in 1995. Most fingerprint
examiners in most countries subscribe to this principle. Discussions of the
criteria for making a fingerprint identification lead naturally into
discussions of the basis for fingerprint individuality. Although the sub- ject
has been discussed in the literature, it is well beyond the scope of this
chapter.

Thus, the comparison of a latent with a known inked print could
result in one of three possible conclusions: insufficient ridge detail to form
a conclusion; exclusion; or individualization.

The process of comparing latent prints to knowns has occasionally
resulted in an incor- rect identification, even when experienced examiners
conducted the comparison. In 2004, suspected terrorists set off bombs on
several commuter trains in Madrid, Spain. Spanish police recovered some
latent prints from evi- dence believed to be closely associated with the
bombers. Images of the latents were dis- tributed internationally to law

enforcement agencies in an attempt to identify them. The FBI was one of
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the agencies that examined the latents and searched its IAFIS files for
potential matches. The FBI eventually identi- fied one of the latents as
belonging to a man called Brandon Mayfield. Mayfield lived in Portland,
Oregon, and was Muslim, although he was a U.S. citizen and had been in
the Army. The fingerprint identification eventu- ally led to Mayfield’s
arrest. Later, it became clear that the latent print was not Mayfield’s but
from an Algerian national named Daoud. The incident resulted in an
investigation by the

U.S. Department of Justice’s Office of Inspec- tor General, which
issued a report in March,2006. The FBI has taken steps to change and
improve its internal procedures to prevent such an occurrence happening
again.

In the past several decades, a number of trends have worked to
professionalize finger- print examiners more than they have ever been in
the past. People entering the profes- sion have more formal education today
than was once true. The extraordinary progress in latent development and
recovery methods noted above has demanded that fingerprint examiners
understand much more chemis- try and physics than ever before. The IAI
has been a positive force, through the facilitation of discussions,
encouragement of research and scientific approaches, and through its
profes- sional publication, the Journal of Forensic Identification. Journals
are commonly and routinely the primary, peer-reviewed source of original
research in scientific fields, and the IAI journal rose to fulfill that role for
the fin- gerprint and identification sciences especially under the editorship
of David Grieve. The IAI has also been the primary peer standard- setting
group in the science of fingerprints. Today, there is a scientific working
group on friction ridge analysis, study, and technol- ogy (SWGFAST) that
started in 1995. Like all technical working groups, its purpose is to arrive at
consensus standards for the pro- fessional area (or arena). In the 1990s,

DNA typing and profiling became a major feature of forensic science. That,
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coupled with the Supreme Court’s Daubert v. Marion Merrell Dow et al.
decision, has forced many forensic disciplines besides DNA to take a
careful lookat their underlying assumptions and criteria for evaluating
matches and identifications. These trends are likely to continue.

Fingerprint examiners today have a wide range of educational
backgrounds. The SWGFAST recommends that trainees hired in 2005 and
later should have a 4-year degree. There is also a considerable period of
training involved in learning the fingerprint specialty. Individuals may be
hired in some agencies, primarily as AFIS technicians, to maintain systems,
scan images into the system, and so forth. They do not need the level of
training required to be an independent latent print examiner. The 1Al has a
certification program for latent fingerprint examiners, and more and more
employers are requiring that cer- tification as a condition of employment.
The certification requires passing a challenging written test, demonstrating
competency in latent print comparisons, and then maintain- ing a record of
activity and continuing educa- tion during the certification period.

Although fingerprints may be the oldest of the forensic science
disciplines, it is still one of the most interesting and exciting. More cases
may be solved by fingerprints than by any other single type of physical
evidence.

The opinions and conclusions offered in this chapter are those of the
authors, and do not necessarily represent the views or official posi- tions of
the U.S. Postal Inspection Service or the University of Illinois. Products
and prod- uct names mentioned in the chapter are for information purposes,
and do not constitute endorsements by the authors or by the organi- zations

that employ them.
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Word Match

Compound Words

1. Match the columns A—B:

A B
friction ridge
identical twins
embryonic development
fingerprint minutiae
latent impressions
voice recognition
archaeological excavations
additional processing

2. Translate words from English to Russian

English Russian
physical evidence BEILECTBEHHbIE JOKA3aTEIbCTBA
questioned documents COMHUTEIbHBIC TOKYMEHTHI
genetic make-up T€HETUYECKUIN COCTaB
personal identification JTUYHas UAeHTUPUKAIUS
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bifurcation pa3aBOCHUE
arm bone KOCTb PYKH
dentition 3yOHas cucteMa
double loop JIBOMHAS TIETJIS

wmoRn PYCCKMA )\~

ENGLISH 21/

3. Translate words from Russian to English

Russian English
OpBI3TH KPOBHU blood spatter
JIFOMUHECLICHIIUS luminescence
BJIaBJICHHBIN OTIIEYATOK indented print
OTIIEYaTOK OOJIBIIIOTO MabIla thumbprint
XUMUYECKHE OMMAaCHOCTH chemical hazards
qejioBevecKass OuoMeTpust human biometrics
COCTaB, pelenrtypa formulation
MOIOIIIES CPEICTBO detergent
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4. Determine which of the above statements correspond to the content

of the text (True) and which do not (False)

Statements

True/False

Fingerprints are a major category of

pattern evidence in forensic science.

True (Text "Fingerprints as Evidence",

p. 355)

Drugs and Chemicals are not part of
the four major categories in

Physical Evidence.

False. Physical evidence can be
divided into categories like drugs and
chemicals, trace, biological, and
pattern evidence. (Text "Fingerprints

as Evidence", p. 355)

Fingerprints are only used in
criminal investigations and have no

other applications.

False. Fingerprints are used in forensic
science to locate, identify, and
eliminate suspects in criminal cases.
(Text "Fingerprints as a Means of

Identification", p. 355)

Humans have friction ridge skin on
their fingers, palms, and soles of the

feet.

True (Text "What Fingerprints Are",
p. 356)

The three basic fingerprint patterns

are arch, loop, and whorl.

True (Text "Fingerprint Patterns", p.
356)

Minutiae are the primary patterns in

fingerprints, like arches and loops.

False. Minutiae are features within
fingerprint patterns used for
comparison. (Text "Fingerprint

Patterns", p. 355)
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Fingerprints are considered a
biometric identifier, alongside

things like retina or iris patterns.

True (Text "Fingerprints as a Means of

Identification", p. 355)

Identical twins have identical

fingerprints.

False. Identical twins have different
and distinguishable fingerprints. (Text
"What Fingerprints Are", p. 356)

Questions

5. Answer to the questions:

Answers

Question

Answer

What are the four major
categories into which physical

evidence can be divided?

Physical evidence can be
divided into four major categories:
drugs and chemicals, trace,
biological, and pattern evidence.
(Text "Fingerprints as Evidence", p.
355)

Why can't genetics be the
only factor that determines

fingerprint patterns?

Genetics cannot be the only
factor because identical twins, who
have identical genetic make-up,
have different and distinguishable
fingerprints. (Text "What
Fingerprints Are", p. 356)
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What are the three ways in
which the ridges of a fingerprint

form minutiae?

The ridges of the fingerprint
form the minutiae by doing one of
three things: ending abruptly
(ending ridge), splitting into two
ridges (bifurcation), and being short
in length like the punctuation mark
at the end of a sentence (dot). (Text

"Fingerprint Patterns", p. 356)

Why was the modified Henry

system developed?

The modified Henry system
was developed because a
manageable, consistent
classification system was necessary
if large sets of fingerprint files were
to be useful for criminal
identification. (Text "Fingerprint
Classification", p. 361)

What distinguishes a latent
fingerprint from patent and plastic

fingerprints?

A latent fingerprint requires
additional processing to be
rendered visible and suitable for
comparison, while patent and
plastic fingerprints are immediately
recognizable without additional
processing. (Text "Types of
Evidentiary Fingerprints", p. 364)

What are the three broad
categories into which the methods

commonly employed for

The methods commonly
employed for developing latent

prints can be broadly divided into
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developing latent prints can be

divided?

three groups: physical, chemical,
and special illumination (or a
combination of these methods).
(Text "Composition of Latent Print

Residue", p. 364)

What is the principle behind

powder dusting?

The principle behind powder
dusting is simply that the powder
particles adhere to the latent
residue. (Text "Physical Methods",
p. 365)

Why is iodine fuming used
primarily on inherently valuable

items?

Iodine fuming is used
primarily on inherently valuable
items precisely because of its
impermanence. (Text "Chemical

Methods", p. 367)
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6. Write an essay:

I'd like to tell you about the fingerprints.

To begin with, that fingerprints are one of the oldest and most important
categories of evidence in criminology. The use of unique finger patterns to
identify a person dates back centuries. Personally, I think that today, society and
scientists almost completely trust that a fingerprint match proves identity.

It's necessary to point out about the types of physical evidence. There are
divided into four groups: drugs and chemicals, traces, biological materials, and
pattern samples. Fingerprints, documents, tool marks, and vehicle marks occupy
a special place among the patterns. These samples can point to a specific source,
which makes them valuable for investigations. There are also "recovery"
patterns, such as blood splashes, used to reconstruct events.

The main properties of prints are their uniqueness and lifelong stability.
These patterns are formed early in embryonic development and remain
unchanged despite various influences.

In conclusion, I can say that fingerprints are important not only for
finding and excluding suspects, but also for identifying victims when other

methods are not possible.
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UNIT V. FORENSIC BALLISTICS EXAMINATION
CYAEBHO-BAIVIMCTHYECKAS OKCIIEPTU3A

. TEXT 1: FORENSIC BALLISTIC EXAMINATION
Forensic ballistic examination, often referred to as firearm examination, is
a specialized branch of forensic science dedicated to analyzing evidence related
to firearms, ammunition, and their effects. Its primary goal is to establish
objective links between bullets, cartridge cases, a specific firearm, and, by

extension, a suspect or a crime scene.
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Core Principle and Examination Process

The fundamental principle is that manufacturing processes and subsequent
use impart unique, microscopic markings—Iike a ballistic fingerprint—onto a
firearm's barrel and internal parts. When a bullet is fired, the spiral rifling (lands
and grooves) inside the barrel leaves parallel striations on the bullet. Similarly,
parts like the firing pin, breech face, extractor, and ejector leave unique marks
on the soft metal of the cartridge case. A forensic examiner cannot determine
who pulled the trigger, but can state whether a specific bullet or cartridge case
was fired from a particular firearm.

The examination process relies heavily on the comparison microscope.
This instrument allows for the side-by-side analysis of two bullets or cartridge
cases—typically one from the crime scene (evidence) and one test-fired from a
suspect's weapon. By matching these unique striations and impressions, an
examiner can provide a crucial link in an investigation.

Branches of Study

Forensic ballistics is broadly divided into specialized branches that study

the bullet's entire journey:
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. Internal Ballistics: Studies events inside the firearm from trigger
pull until the bullet exits the muzzle (e.g., propellant ignition, pressure).

. External Ballistics: Studies the bullet's flight path through the air
(e.g., trajectory, velocity, effects of gravity and air resistance).

. Terminal Ballistics: Studies the bullet's behavior and effects upon
striking a target (e.g., wound ballistics, penetration, ricochet) .

Evidence, Techniques, and Modern Tools

Beyond bullet matching, examiners analyze various other elements:

. Gunshot Residue (GSR): Chemical tests (like the Walker Test for
nitrites or Sodium Rhodizonate for lead) can determine the muzzle-to-target
distance or indicate if a person recently handled a fired weapon.

. Toolmark Analysis: This includes restoring obliterated serial
numbers on firearms using chemical or magnetic particle techniques to trace the
weapon's history.

. Crime Scene Reconstruction: By analyzing bullet trajectory
(using lasers or string), shot patterns, and tissue damage, experts can reconstruct
the positions of the shooter and victim.

Modern technology has revolutionized the field. Automated systems like
the Integrated Ballistic Identification System (IBIS) allow labs to digitally
image and compare bullet and cartridge case markings against vast national
databases (e.g., NIBIN), linking crimes across jurisdictions. Other essential tools
include stereomicroscopes, scanning electron microscopes (SEM-EDS) for GSR

particle analysis, and high-resolution cameras.

Historical Context and Significance

The field's foundations were laid in the 19th and early 20th centuries. A
landmark case in 1835 involved matching a bullet to a mold in a suspect's home.
The invention of the comparison microscope in 1925 by Calvin Goddard—who
1s often called the "father of forensic ballistics"—modernized the science, as

demonstrated in his famous work on the 1929 Saint Valentine's Day Massacre.
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Today, forensic ballistic examination remains a cornerstone in
investigating homicides, assaults, and other firearm-related crimes. It helps
determine whether a shooting was an accident, suicide, or homicide, the
sequence of shots fired, and ultimately provides critical, scientifically-backed

evidence for court testimony.

EXERCISES FOR ENGLISH LANGUAGE PRACTICE
Here are seven different exercise formats, each containing ten tasks based

on the text above.

1. Make Word Combinations

Combine a word from List A with a word from List

‘Word Combinions B to form a key term from the text.

List A: List B:

1. ballistic a) residue

2. comparison b) pin

3. gunshot ¢) number

4. firing d) microscope
5. lands and e) fingerprint
6. terminal f) distance

7. serial g) ballistics
8. striations h) grooves

9. rifling 1) marks

10. muzzle-to-target j) meter
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2. Match the Columns

Wo rd M atCh Match the branch of ballistics

Compound Words (Column A) with its focus (Column

B) and a related piece of evidence or tool (Column C).

Column A: Column B: Column C:
1. Internal Ballistics a) Studies the bullet's flight | i) Analysis of wound
path through the air. characteristics and tissue
damage.

2. External Ballistics b) Studies the bullet's effects | ii) Calculation of

on the target. trajectory using lasers.
3. Terminal Ballistics c) Studies events inside the |ii1))  Examination  of
firearm upon firing. propellant ignition and

barrel pressure.

3. Paraphrase the Following

Rephrase these sentences from the text in your

ta e

Paraphrasing ERred

1. Its primary goal is to establish objective

links between bullets, cartridge cases, a specific
firearm, and, by extension, a suspect or a crime scene.

2. The fundamental principle is that manufacturing processes and
subsequent use impart unique, microscopic markings onto a firearm's barrel.

3. By matching these unique striations and impressions, an examiner

can provide a crucial link in an investigation.
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4.  Modern technology has revolutionized the field.
5. It helps determine whether a shooting was an accident, suicide, or

homicide.

4. True / False / Not Stated
Decide if the statement is True (T), False (F), or if the information is Not
Stated (NS) in the text.

1. Forensic ballistic examination can definitively identify who fired a
weapon.
2. The comparison microscope allows for the side-by-side analysis of

two bullets.
3. Terminal ballistics studies the chemical composition of gunpowder.
4. Calvin Goddard is credited with inventing the fingerprint powder
used on firearms.
5. The Integrated Ballistic Identification System (IBIS) is a type of

comparison microscope.

6. Gunshot residue analysis can only be performed on a shooter's
hands.

7. Restoring a serial number is a form of toolmark analysis.

8. The first recorded use of ballistic evidence was in 1929.

0. External ballistics factors include air resistance and gravity.

10. A "ballistic fingerprint" refers to the unique pattern of lands and

grooves in a barrel.
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5. One Word is Odd

O d d Identify which word in each group

does not thematically belong and

WO r d S explain why.

1. Firing pin, Breech face,

Extractor, Propellant
2. IBIS, NIBIN, SEM-EDS, DNA
3. Striations, Trajectory, Ricochet, Caliber
4. Walker Test, Sodium Rhodizonate, Cyanoacrylate fuming,
Griess Test

5. Homicide, Suicide, Accident, Ballistics

Questions Answers

6. Answer the Questions

Provide full-sentence answers based on the text.

1. What is the main objective of a forensic firearms examiner?

2. Name two firearm components that leave unique marks on a
cartridge case.

3. What instrument is essential for comparing bullet striations?

4. Which branch of ballistics would study the effect of air resistance
on a bullet?

5. What does GSR stand for and what can its analysis determine?
What historical case is Calvin Goddard famous for working on?

How can obliterated serial numbers on firearms be restored?

® N

What type of evidence does "wound ballistics" refer to?
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9.  What is the purpose of automated systems like IBIS?
10.  According to the text, what three things can ballistic examination

help determine about a shooting incident?

7. Discussion & Mini-Essay Prompts

*Discuss in pairs or prepare a short written response (5-7 sentences).*

1. The Examiner's Limitation: The text states an examiner "cannot
determine who actually fired a weapon." Why is this an important distinction?
How does this affect the way ballistic evidence is presented in court versus how
it might be perceived by a jury?

2. Class vs. Individual Characteristics: Explain the difference
between class characteristics (e.g., caliber, number of grooves) and individual
characteristics (e.g., unique striations) on a bullet. Why are both important, but
only one can link a bullet to a specific firearm?

3. Technology vs. Tradition: Modern systems like IBIS use digital
databases, but the core tool remains the comparison microscope. Argue for
which you think is more critical to the field: the traditional, examiner-driven
microscopy or the modern, computer-assisted database comparison.

4. Beyond the Bullet: Besides matching bullets to guns, the text lists

other analyses like GSR testing and trajectory reconstruction. Describe a
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hypothetical crime scene where these secondary analyses might provide more
crucial investigative leads than the bullet match itself.

5. Chain of Evidence: Considering that trace evidence like GSR is
fragile and ballistic markings can be altered, what specific steps must
investigators take from the crime scene to the lab to ensure the evidence is

admissible in court?
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' TEXT 2: ICT IN FORENSIC FIREARM ANALYSIS

Forensic firearm analysis, often called forensic ballistics, is a core
discipline in criminalistics focused on examining evidence from firearms,
including the marks they leave on bullets and cartridge cases. For about a
century, this work relied on visual comparison under a split-screen (comparison)
microscope. An examiner would test-fire a suspect's weapon into a water tank,
then compare the test-fired bullet or cartridge case to one recovered from a
crime scene. This process involves examining unique microscopic imperfections
left by the manufacturing process in the firearm's barrel or breech, which act like
"ballistic fingerprints".

The integration of Information and Communication Technology (ICT) has
revolutionized this traditional field. A key innovation is the development
of automated imaging and comparison databases. Systems like the National
Integrated Ballistic Information Network (NIBIN) allow laboratories to digitize
images of cartridge cases and use algorithms to search vast databases for
potential matches from other crime scenes. This has transformed ballistic
evidence from a tool for connecting a suspect to one crime into a powerful
means of linking multiple crimes across jurisdictions.

Beyond databases, ICT enhances the precision of crime scene
reconstruction. Traditional trajectory analysis involves manually inserting rods
into bullet paths. Modern digital tools include laser trajectory finders that
incorporate digital angle finders and protractors for highly accurate
measurements. More advanced is the use of 3D laser scanning (LIDAR) and
high-definition scanning to create precise three-dimensional maps of incident
scenes. These digital models can be used to visualize and measure bullet
trajectories with extreme accuracy, helping to demonstrate a shooting event in

court.
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The role of ICT is also critical in objective analysis and
standardization. Historically, an examiner's "match" determination was an
expert opinion without a statistical measure of certainty. Today, organizations

like the National Institute of Standards and Technology (NIST) are developing
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statistical methods and manufacturing precise "standard bullets" and "taﬁdard
cartridge cases" with known characteristics. These standards allow crime labs to
calibrate their instruments, ensuring accurate and comparable results, which
helps examiners attach more objective, statistically meaningful metrics to their
findings.

Furthermore, ICT is essential in specialized tasks like serial number
restoration. Examiners use chemical etching and various imaging techniques to
restore obliterated numbers on firearms. Digital imaging and photographic
enhancement software have become vital tools in this process. Similarly,
complex simulations for long-range shootings rely on software that models
ballistic properties using scientific data on the ammunition, firearm, and
environmental conditions to recreate incidents over great distances.

In conclusion, ICT has moved forensic firearm analysis from a largely

manual, subjective discipline to a more automated, precise, and objective
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science. It expands the investigative power of ballistic evidence, provides more
robust scientific support for courtroom testimony, and enables accurate, data-
driven reconstructions of complex shooting incidents. The modern forensic
firearms examiner must be proficient not only in traditional microscopes but

also in databases, 3D modeling software, and statistical analysis tools.

EXERCISES FOR ENGLISH LANGUAGE PRACTICE

1. Make Word Combinations
1. ballistic __ (e.g., fingerprints/analysis)
.cartridge
.digital
.comparison
. serial number
. crime scene

. statistical

.3Dlaser

O© 00 I3 O »n K~ W DN

. trajectory

10. automated imaging
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Word Match

Compound Words

2. Match the Columns
Match the term (1-5) with its correct definition (a-e).

List A: List B:

1.Forensic Ballistics a) A national database for digitized ballistic
evidence.

2.NIBIN b) A technology for creating precise 3D maps of a
scene.

3.LIDAR c¢) The discipline of examining firearms evidence.

4. Comparison Microscope |d) A tool for the visual side-by-side analysis of

bullets.

5. Standard Bullet e) A reference tool for calibrating forensic

instruments.

3. Paraphrase the Following
Practice restating ideas in simpler
English.
H 1. "Microscopic marks on bullets
Paraphrasing P
are like ballistic fingerprints."

2. "ICT has revolutionized the

traditional field of firearm analysis."

3. "The examiner's determination was historically a subjective opinion."

4. "Trajectory analysis helps reconstruct a shooting event."

5. "Serial numbers are sometimes removed to conceal a firearm's

identity."
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4. True / False / Not Stated

Develop careful reading and verification skills.

1. A comparison microscope is used to examine DNA evidence.
2. NIBIN is a database for fingerprint records.
3. ICT helps provide statistical measures for ballistic matches.
4. Firearm examiners never restore serial numbers.

5. All forensic labs use the same brand of software for 3D scanning.

5. One Word is Odd

Refine understanding of thematic
categories.

1. Group: barrel, bullet,

cartridge case, fiber

2. Group: microscope, database,

algorithm, testimonial

3. Group: calibrate, measure, reconstruct, obliterate
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Questions Answers

6. Answer the Questions

Improve information retrieval and sentence formation.

1. What are the two main types of ballistic evidence mentioned?

2. What is the purpose of test-firing a suspect's weapon?

3. Name one advantage of automated ballistic databases like NIBIN.
4. How does 3D laser scanning assist in reconstruction?

5. What role does NIST play in modern firearm analysis?

7. Discussion & Mini-Essay Prompts
1. Compare the advantages of traditional
visual comparison vs. computer-aided ballistic

analysis.

2. Describe the steps, using ICT, to link a
cartridge case found at a new crime scene to a previous shooting.

3. Why is the objective, statistical analysis of tool marks an important
development for forensic science?

4. How might 3D reconstructions of a shooting help both investigators
and a jury?

5. Discuss a potential future application of ICT (e.g., Artificial

Intelligence) in firearm examination.
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Modern Firearms

Both firearm and tool mark examiners use microscopic comparisons
of markings to associate an item of evidence with a particular source. In the
case of firearms examinations, the marks made by a firearm on a fired bullet
or cartridge casing are used to determine whether the bullet or casing was
fired in a particular weapon. In tool mark examinations, the microscopic
features of a tool mark are used to determine whether a particular tool
made the mark. In addition to microscopic comparisons, firearms examiners
conduct other examinations to further the investigation and prosecution of a
crime. They examine bullets and cartridge cases to determine the make
and model of the firearm that fired them; they test the functioning of
firearms submitted to them for examination; they carry out serial-number

restorations; and they reconstruct the circumstances of shooting incidents.

Types of Modern Firearms

Before surveying the types of firearms currently being
manufactured, some comments on the mechanisms of automatic and
semiautomatic firearms are in order. Automatic and semiauto- matic
weapons function in one of three ways: blowback, recoil, or gas piston.
In blowback weapons the fired cartridge pushes the breechblock backward
against a spring; the expended cartridge is extracted by the moving breechblock
and ejected from the weapon. The compressed spring then pushes the
breechblock forward, removing a cartridge on the magazine and inserting
it into the firing chamber. Most submachine guns use the blowback
operation. In the recoil operating system, the barrel of the weapon and its
breechblock recoil a short distance together; the breechblock then unlocks
from the barrel and continues to recoil rearward against a spring. The
compressed spring returns the breechblock to its original position, loading a

fresh cartridge into the firing chamber. IT gas-operated weapons, a small
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amount of the propellant gases passes through a small hole in the barrel
into a gas piston. The expanding gas forces the piston to the rear; a rod
connects the piston to the breechblock so that the breechblock is also
pushed to the rear.

The types of firearms currently available are summarized below.

Handguns
These are weapons designed to be held in and fired with one hand

(although accurate shooting requires the use of two hands).

Revolvers

The cartridges are held in firing chambers in a rotating cylinder.
Single-action revolvers are fired by manually cocking the hammer and
then pulling the trigger. Cocking the hammer both rotates the cylinder to
place one of the chambers under the hammer and cocks the firing
mechanism. Double-action revolvers are fired by a long trigger pull that
raises the hammer, indexes a firing chamber under the hammer, and then
allows the hammer to drop, firing the cartridge.

Semiautomatic Pistols

These are also called autoloaders or self-loaders. Laypersons
sometimes incorrectly refer to these weapons as automatic pistols. (Figure

21.1 shows a Beretta semiautomatic pistol.)
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Figure 21.1 Beretta semiautomatic pistol.
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In semiautomatic pistols, the cartridges are held in a magazine
(usually removable) and are loaded sequentially into the pistol from the
top of the magazine. The typical firing sequence is (1) a cartridge is
chambered in the pistol (usually by manually moving the slide or
breechblock to the rear, then allowing it to move forward and strip the top
cartridge from the magazine) and simultaneously the firing mechanism is
cocked; (2) the shooter pulls the trigger, firing the cartridge; (3) some of the
energy produced by the fired cartridge is used to move the slide or
breechblock to the rear, extracting the spent cartridge from the chamber,
ejecting it from the weapon, and cocking the firing mechanism; and (4) a
spring com- pressed by the rearward travel of the slide or breechblock
pushes the slide or breechblock forward, stripping an unfired cartridge
from the magazine and loading it into the firing chamber.

At the end of this cycle, the pistol is left loaded and cocked; it
requires only the pull of the trigger to fire another shot. A true automatic
pistol would continue to fire as long as its trigger was depressed and its
magazine contained ammunition; however, only one truly automatic
pistol, the Mauser Snell-feuerpistole, has been mass-produced. The
various “machine pistols” manufactured in Nazi Germany during World

War II (discussed below) were actually submachine guns.

151



Rifles
These are rifled firearms designed to be held in two hands when being
fired from the shoulder. The different types of rifles currently available are

listed below.

Lever and Slide Action Magazine Repeaters

In lever action rifles, a lever below the weapon’s receiver is dropped to
move the breechblock to the rear and cock the firing mechanism. Raising
the lever chambers a fresh round in the rifle. In slide (or pump) action rifles,
a slide under the barrel is moved to the rear to extract and eject the
expended cartridge and cock the firing mechanism; pushing the sl forward

chambers a fresh round. The magazine is a tube under the barrel.

Bolt-Action Magazine Repeaters

The two types of bolt actions are straight pull and turn-bolt. In a
straight-pull, bolt-action rifle, the expended cartridge is extracted and
ejected by drawing the bolt to the rear; moving the bolt forward strips a
fresh cartridge from a magazine and inserts it into the rifle’s chamber.
Movement of the bolt also cocks the rifle. The turn-bolt action operates in
a simi- lar fashion except that the handle of the bolt is turned downward to
lock the bolt closed. The turn-bolt action was developed to permit the firing
of more powerful cartridges. The U.S. Army Springfield 1903 rifle uses
the Mauser turn-bolt system.

Single Shot Rifles

These are rifles into which rounds must be loaded one at a time;
there is no magazine. Single shot rifles use rolling block, lever action, or

bolt action.
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Semiautomatic Rifles

Squeezing the trigger of a semiautomatic rifle fires one round.
Some of the energy of the discharge is used to extract and eject the
expended cartridge, load a fresh cartridge into the firing chamber, and
cock the firing mechanism. Box magazines (either built into the weapon
or detachable) are most common, although some semiautomatic rifles
have drum and helical magazines. Most semiautomatic rifles operate on the
gas piston principle, although blowback- and recoil-operated
semiautomatic rifles are also encountered. The U.S. Army M1 Garand
semiautomatic rifle was the first semiautomatic rifle adopted as the

service rifle of a major army.

Other Rifles
Double rifles, or combination rifles, are sporting rifles with two rifled
barrels or one rifled barrel and one shotgun barrel. The barrels may be over

and under or side-by-side. Break- top actions are the most common.

Shotguns

These are smoothbore firearms designed like rifles to be held in two
hands when fired from the shoulder. As will be discussed below, shot-guns
are commonly used to fire pellet loads rather than single projectiles. The

different types of shotguns currently available are dis- cussed below.

Slide and Lever Action
The shotgun is loaded and cocked by pumping a slide or lowering
and raising a lever. The shotshells are loaded into a tubular magazine

under the barrel.

Double-Barreled Shotguns

These are available in two configurations: over/ under shotguns, in
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which the two barrels are aligned one above the other, and side-by-side
shotguns. Double-barreled shotguns break open to eject fired shotshells and
each barrel is loaded separately. In sporting double-action shotguns, the two

barrels often have different chokes.

Bolt-Action and Single Shot Shotguns
Bolt-action shotguns use the turn-bolt action described above.

Single shot shotguns may use rolling block or break-open actions.

Semiautomatic Shotguns

These use the same mechanisms as semiautomatic rifles.

Automatic Weapons
These are weapons that will continue to fire as long as the trigger is
depressed and ammunition is available. A wide variety of automatic

weapons are currently available.

Machine Guns

These are military weapons that fire from a mount (e.g., a tripod) or
have a bipod attached to the barrel to support the weapon when it is fired.
Machine guns may also be mounted on vehicles (e.g., tanks and armored
personnel carriers) or aircraft (e.g., military helicopters and fighter
planes). The ammunition may be fed from a detachable drum or box
magazine; however, machine guns are more commonly fed by a fabric
belt or one composed of metal links. During World War I, ground forces
used heavy machine guns and light machine guns. Heavy machine guns
were mounted on tripods, wheels, or sleds; these weapons typically fire
belted ammunition. Light machine guns were developed to give assault
troops automatic supporting fire. These were usually equipped with bipod

mounts and box magazines. Between the World Wars the German army
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rethought its tactics and developed the concept of the general-purpose
machine gun. Equipped with a bipod, it would be light enough to be carried
and fired by one man. Mounted on a tripod, it also could be used in the
role of a heavy machine gun. The German MG42 was the most widely
used general purpose machine gun in World War II. After that war, the
other major armies of the world adopted the same concept. The M60 is

the U.S. Army’s general-purpose machine gun.

Automatic Rifles

These are actually light machine guns that feed ammunition from a
detachable box or drum magazine. The Browning automatic rifle
(BAR), used by the U.S. Army before and during World War II, is an
example of a military automatic rifle. Automatic rifles have been replaced

in military use by general purpose machine guns.

Submachine Guns

These are automatic weapons that fire pistol ammunition fed from
detachable drum or box magazines. Submachine guns were developed
toward the end of World War I to give assault- ing infantry close-support
automatic weapons. The famous Thompson .45-caliber submachine gun was
developed at the end of World War I, but is better known through its use by
1930s gangsters in the United States. Submachine gun designs proliferated
during World War Il when both Germany and the Soviet Union tried to put
as much firepower in the hands of the infantry as possible. Germany
produced a whole family of so-called machine pistols, while the Soviet
Union armed large infantry formations solely with submachine guns.

Submachine guns are accurate only at close range.
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Assault Rifles

These are automatic weapons that fire a reduced-charge rifle
cartridge. They were first developed by the Germans during World War I1
to provide airborne troops with an automatic weapon that had better
range and accuracy than the submachine gun. Modern armies have
embraced the assault rifle as the principle weapon of the infantryman.
The U.S. Army’s M16 and the Soviet Kalashnikov AK47 are familiar

examples of assault rifles.

Manufacture of Firearms

Firearm barrels can be rifled in a number of ways. A hook or
scrape cutter can be used to shave away metal from the interior of the
barrel to create grooves. The barrel is pre- pared for rifling by drilling
out a metal bar and then reaming the interior of the barrel to smooth it.
The barrel is placed on a frame, called a rifling bench, that rotates the
barrel as the cutting tool is drawn through it. Hook cutters cut one groove
of the rifling at a time; a scrape cutter that has cutting surfaces on both
sides can cut two grooves at a time. After the rifling has been cut, the interior
of the barrel may be polished by lapping: a soft metal plug is cast inside
the barrel and then pushed up and down with rouge (a powder used to polish
metal) to remove imperfections. Hook and scrape cutters are not the most
efficient rifling methods for the mass production of firearms.

Most mass-produced firearms are rifled by broaching, swaging,
hammer-forging, or electrochemical etching. When a barrel is broached, it
is first drilled out to approximately the desired finished bore diameter and
reamed to remove drill marks; then a gang broach (a long rod having a
series of circular cutting tools on it) is forced by hydraulic pressure through

the barrel. Each successive cutter on the broach cuts each grove of the
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rifling a little deeper until the last cutter reaches the desired groove depth. A
single pass of the gang broach is sufficient to rifle a gun barrel.

When a barrel is rifled by swaging, it is drilled out to a diameter
less than the desired final bore diameter, reamed to remove the drill
marks, and then swaged. A rifling button is forced through the barrel,
simultaneously engraving the desired rifling pattern on the inside of the
barrel, expanding the barrel to the desired bore diameter, and cold-
working the interior of the barrel. Cold-working hardens the interior of
the barrel and permits the use of cheaper mild steel. Many inexpensive
small-bore weapons are rifled by swaging.

A hammer-forged barrel is produced by first drilling out steel bar
stock to a diameter larger than the desired finished bore diameter. The
barrel is slipped over a hardened steel mandrel on whose surface is a
negative impression of the desired rifling pattern. The barrel is hammered
down on the mandrel; the mandrel is then knocked out of the barrel.
Hammer forging is used to produce barrels with polygonal rifling (e.g.,
those of Glock semiautomatic pistols).

Electrochemical etching is the newest method used to rifle barrels.
In this process a piece of steel bar stock is drilled out, and the interior
surface of the barrel is coated with strips of chemically resistant polymer.
The polymer layers correspond to the lands of the rifling. A chemical
etching solution is placed in the barrel and an electrode is inserted. A
voltage is applied between the barrel and the electrode so that the barrel
becomes the anode in an electrochemical cell. The passage of an electrical
current through the cell eats away the metal on the interior of the barrel
where there is no protective polymer layer, forming the grooves of the
rifling.

Rifling produced by hook cutting, scrape cutting, and broaching is

often referred to as cut rifling. Cut rifling tends to leave more
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forensically useful marking inside the rifled barrel than do the other
rifling methods.

The size of a firearm barrel may be designated in different ways. The
most common is to specify its caliber. Caliber is defined as

the diameter (in hundredths or thousandths of an inch or in
millimeters) of a circle that is tangent with the top of the lands of the
rifling. Calibers are merely nominal; the actual bore diameter may be
different. For example, a weapon designated as .45 caliber may have an
actual bore diameter at the muzzle of .44 inches. The caliber of a weapon
can be deter- mined with taper gauges that are inserted into the muzzle or
from a sulfur cast of the interior of the barrel. Caliber determinations
should be a routine part of the examination of a fire- arm because the barrel
may have been altered from its original caliber (by being bored out), or a
barrel with a different caliber may have been fitted to a firearm (such as a
45 caliber barrel mounted on a .38 Smith and Wesson Police Special
frame).

A brand new firearm may or may not leave a unique pattern of
markings on a fired bullet. Carefully lapped barrels may have too few
microscopic imperfections to produce useful patterns of markings on fired
bullets. In other cases, a new barrel may have a set of unique irregularities
that mark fired bullets. In the 1920s and 1930s, several studies were done on
the marks produced by sequentially rifled barrels. These were found to
produce unique sets of marks on fired bullets. The best explanation for this
observation is that rifling tools wear during the rifling operation so that in
effect each barrel is rifled with a “different” tool. A study has also examined
the markings made by electrochemically etched barrels and found them to be
unique. Of course, once a barrel has been used extensively it will develop its
own suite of unique irregularities: in some areas metal will have worn away
(erosion) and in others, minute pitting will appear due to propellant

combustion residues eating away at the metal of the gun barrel (corrosion).
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Cartridge cases will be marked by a number of firearm components:
firing pins will mark the primer cap of centerfire cartridges or the rim of the
cartridge itself in rimfire cartridges; the breechblock or backing plate (in
revolvers) may mark the primer cap or even the metal of the casing itself (if
the cartridge is powerful enough); in self-loading or automatic weapons the
extractors and ejectors will mark the base of the cartridge; and in weapons
using magazines, the lips of the magazine may also mark cartridges.
Firearms examiners consequently need an understanding of how com-
ponents, such as firing pins, breechblocks, extractors, and ejectors, are
made. Firing pins are finished by hand filing or by turning on a lathe.
Breechblocks are hand filed, milled, or turned on a lathe. Extractors and
ejectors are finished by hand filing. Wherever finishing operations
involve a human operator (filing, milling, or turning on a lathe), the
resulting patterns of marks are unique. In some makes of firearms the
breechblock is painted so that it will not transfer markings to the primer cap.

The barrels of shotguns may be bored out of bar stock or drawn like
tubing. A unique feature of shotgun barrels is the choke in the muzzle. This
is commonly a constriction in the muzzle that serves to concentrate the shot
pattern. Shotguns may have four degrees of choke: full choke (greatest
choke), modified choke, improved cylinder, and cylinder-bore (no choke at
all). A few shotguns have been produced with a reverse choke, which is a
flaring at the muzzle intended to cause the pellet pattern to spread. The
choke of a shotgun barrel may be changed using inserts or adjustable
compensators. As a general rule, shotgun barrels do not leave identifiable
markings on shot, wads, or shot columns. However, if a criminal has sawed
off a shotgun’s barrel (usually to facilitate concealment), metal burrs may be
left at the muzzle; these may mark shot, wads, or shot columns in a unique
fashion.

The diameters of shotgun barrels are customarily designated by the

gauge of the shotgun. Gauge is defined as the number of spherical lead
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balls having the diameter of the interior of the barrel that weigh one pound.
For example, 12 lead balls having the diameter of the interior of a 12-gauge
shotgun barrel (roughly .75 inches) would weigh 1 pound. The only exception
to this rule is the .410 gauge, whose actual bore diameter is .410 inches.
Rifle calibers were at one time designated using a similar system. Thus,
one can still read of 4-bore or 12-bore gauge rifles. These were rifles
produced in the 19th century for hunting dangerous game such as

elephants.

Firearm Ammunition

Figure 21.2 shows the disassembled compo- nents of a typical rifle
cartridge and a shot- shell. Firearms can fire a variety of projectiles. Bullets
may be lead, lead-alloy, semi-jacketed, or full-metal jacket. Lead bullets
are soft and readily deformable. Because the surface of a lead bullet can
be easily stripped off by the rifling in the gun barrel, lead bullets are used
in low-velocity firearms. Because lead is a ductile and malleable metal,
lead bullets are easily marked by the rifling; such bullets may also
undergo extreme deformation or even fragmentation when they strike a
target. Lead alloy bullets contain a small percentage of an alloying
element, such as antimony in com- mercially manufactured bullets or tin in
home- made bullets. Lead alloy bullets are harder than lead bullets and
are consequently used in weapons having higher muzzle velocities. Lead
alloy bullets are sufficiently ductile and malleable to be easily marked by the
weapon’s rifling; they also readily deform on impact. Lead and lead alloy
bullets may be plated with a thin layer of copper (e.g., Luballoy bullets).
The copper layer reduces the friction between the bullet and the gun barrel.
This layer readily flakes off the surfaces of fired bullets, taking with it the
marks made by the rifling.
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Figure 21.2 Disassembled rifle cartridge and shot- shell.

Semi-jacketed bullets commonly consist of a lead core covered with a thin

jacket of brass. The brass typically covers the sides of the bullet, leaving the
lead core exposed at the nose (as in hollow point bullets). Soft point bullets
are semi-jacketed bullets in which a soft metal plug has been inserted in the
nose of the bullet. Soft point bullets are used to hunt large game; the soft
metal insert promotes the expansion of the bullet when it enters the tar- get
animal. Explosive bullets are produced by inserting percussion caps in the
hollowed-out noses of hollow point bullets. The jackets of hollow point and
soft point bullets may separate from the lead cores when the bullets enter the
body of a shooting victim. The treating medical personnel or the forensic
pathologist must make every effort to recover the jacket because only the
jacket bears markings made by the weapon’s rifling. Full metal jacket bul-
lets consist of a lead core covered with a brass jacket. The jacket covers the
nose and side of the bullet and occasionally the base as well. Because the
jacket of a semi-jacketed or full metal jacket bullet is harder than lead, these
bullets are not as well marked by the rifling of the gun barrel as are lead
or lead alloy bul- lets. Moreover, semi-jacketed and full metal jacket bullets
are slightly smaller in diameter than lead or lead alloy bullets of the same

caliber; they also expand less upon entering the rifling. As a consequence,
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semijacketed and full metal jacket bullets may not be marked by contact
with the bottoms of the grooves of the rifling.

Plastic can also be used to jacket bullets. Teflon coated bullets were
developed for police use in barricade situations. The self- lubricating
property of Teflon reduces the friction between the bullet and the barrel
of the weapon and allows the bullet to reach a very high muzzle velocity.
Because of their high velocities, Teflon-jacketed bullets can penetrate
automobile engine blocks and also multiple plies of body armor. Nylon-
clad bullets are also being marketed. Some European military forces have
also produced training ammunition with plastic bullets.

Firearms examiners may also encounter a number of unusual or
special purpose bullets. These include frangible bullets, open tubular
rounds, and discarding sabot rounds. Frangible bullets consist of iron or
copper particles for training, particles sim- ply pressed together or held
together with an organic binder. Frangible bullets are used in shooting
galleries and also for killing livestock in slaughterhouses. An open tubular
round consists of an open tube of copper or brass with a plastic cap at the
base to serve as a gas check. Open tubular rounds produce unusual
wounding effects and, because of their low mass, can achieve much
higher muzzle veloci- ties than conventional bullets. Brass open tubular
rounds can pierce bulletproof vests; the Bureau of Alcohol, Tobacco, and
Firearms (BATF) was able to prevent the sale of brass open tubular
rounds in the United States. Discarding sabot rounds have been used in
certain rifle ammunition (e.g., the Remington Accelerator .30-06
cartridge). The discard- ing sabot projectile consists of a .223-caliber
(5.56-millimeter) soft point bullet inserted into a .30-caliber plastic cup or
sabot. When this round is fired in a .30-caliber rifle, the plastic sabot acts
as a gas check while the projectile is in the gun barrel; then it separates
from the .223-caliber bullet. The sabot bears the rifling marks from the

gun barrel, while the .223-caliber bullet (which would be recovered from the
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target) never comes into contact with the rifling. Prefragmented bullets
contain metal pellets embedded in plastic: when the bullet hits its target
the thin outer jacket dis- integrates and the pellets disperse through- out
the victim’s body. The Glaser Safety Slug and the MagSafe Safety Bullet
are examples of prefragmented bullets. These bullets are intended for use
in situations where over-penetration of the target cannot be risked (airline
hijackings). A variety of solid copper bullets have recently come on the
market. They are available in a number of designs: solid pointed nose and
round nose bullets, hollow point bullets and hollow point bullets with a
central post.

Bullets are produced in a variety of shapes. Wadcutter bullets are flat-
nosed, cylindrical bullets used for target shooting. Bullets may have round
noses or may be pointed (spitzer bullets) to reduce aerodynamic drag or to
facilitate target penetration. Hollow-point bullets have depressions in their
noses: hollow points facilitate the expansion of the bullets when they enter
tissue. The bases of bullets may be flat or they may be boat-tailed to
reduce the turbulent wake of the bullet that contributes to drag. Bullets
may have knurled grooves called cannelures engraved around their
circumferences. Cannelures may contain lubricant, and the mouth of the
cartridge may also be crimped into the bullet’s cannelure to hold the bullet
in the cartridge. Cartridge casings may also have cannelures. The
cannelures in cartridges prevent the bullet from being accidentally pushed
into the casing.

Cartridges may be either rimfire or centerfire. Rimfire cartridges have
the primer composition in the rolled rim of the cartridge. These cartridges
are fired by the weapon’s firing pin striking the cartridge rim. A center- fire
cartridge has a primer cap placed in the center of the cartridge base. In the
United States, the Boxer cartridge is popular. This type of cartridge has a
central vent hole, which communicates the flash of the exploding primer to

the propellant inside the cartridge. The Boxer primer is a small cap made of
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gilding metal. Inside is a small metal tripod oriented with its apex toward the
metal sur- face of the primer cap. A small speck of primer mixture is placed
between the apex of the tri- pod and the primer cap so that, when the firing
pin strikes the primer, the primer mixture is crushed between the primer cap
and the tripod. The open side of the primer cap is cov- ered with a thin sheet
of treated paper or foil to keep out moisture. The Berdan cartridge and
primer are used in Europe. The principal difference between the Boxer and
Berdan primer systems is that the Berdan primer does not contain a metal
tripod; instead, in the recess for the primer cap, the cartridge has a cone
with three vents communicating with the interior of the cartridge.

Centerfire cartridges are produced in a wide range of shapes. These
cartridges may be straight-sided or bottle-necked. The cartridges may be
belted, rimmed, semirimmed, rimless, or rebated (with the cartridge base
slightly recessed from the sides). Cartridge shapes may be divided into
12 types:

Rimmed bottleneck

Rimmed straight

Rimless bottleneck

Rimless straight

Belted bottleneck

Belted straight

Semirimmed bottleneck

Semirimmed straight

Rebated bottleneck

Rebated straight

Rebated belted bottleneck

Rebated belted straight

The shape of the cartridge reflects the shape of the weapon’s firing

chamber.
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Shotguns can fire a variety of projectiles. The most common type
of projectile is shot. Shot may be made of lead, lead alloy (chilled shot),
or steel. The smaller shot sizes are produced by allowing molten metal to
fall through the air down a shot tower. The mol- ten metal separates into
spheres of varying diameter that cool and harden as they fall. The
hardened shot are then sorted according to size and loaded into shotshells.
The larger shot sizes (e.g., 00 buckshot) are individually molded. Modern
shotshells are plastic with brass bases. A plastic or fiber disk, called a
wad, separates the shot in the shotshell from the powder. A second wad
may be placed over the shot and the mouth of the shotshell crimped over
it to seal the shotshell. The shot may be enclosed in a plastic cup that
protects the shot from deformation due to contact with the inside of the
shotgun barrel. In some shot- shells the over-powder wad and the cup may
be combined into a one-piece shot column. Wads and shot columns can
act as secondary projectiles and may be recovered from within close-range
shotgun wounds; they may also inflict superficial injuries adjacent to
shotgun wounds. Shotguns can also fire loads containing a single large-
caliber round ball or a single rifled slug. Foster-rifled shotgun slugs are
round-nosed conical lead bullets with hollow bases and projecting fins on
their sides. The fins are set at an angle so that when a rifled slug is fired
it acquires a spin. If the shotgun barrel is choke-bored, the fins are forced
into the hollow base as the slug exits the shotgun muzzle. Brenneke
rifled slugs also have projecting fins; they are attached to wads or shot
columns. The wounding effects of rifled shot- gun slugs are similar to

those of the minié bullet used in the American Civil War.
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Figure 21.3 Examples of cartridge headstamps.

The base of a cartridge and shotshell (called the headstamp) bears
information such as the vendor of the ammunition (usually abbreviated,
as F for Federal, Rem for Remington, R-P for Remington-Peters, or WIN
for Winchester) and the gauge or caliber. The caliber or cartridge type may
also be indicated in the headstamp: for example, “.30-06” means that the
cartridge is a .30-caliber rim- less, bottleneck cartridge introduced in
1906. The headstamp may also consist of a logo (e.g., a diamond on .22-
caliber Winchester rimfire cartridges). Figure 21.3 shows a selection of

cartridge headstamps.

Smokeless Powder

Modern smokeless powders may be single base, double base, or
triple base. In single base smokeless powders, nitrocellulose is the only
energetic material. Double-base powders contain nitrocellulose and
nitroglycerin, while triple base powders contain nitrocellulose,
nitroglycerine, and nitroguanidine. Triple- base smokeless powders are used

only as propellants in artillery ammunition.
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The nitrocellulose used in smokeless powders is produced by the
nitration of wood pulp or cotton lint. Gun propellant grades of nitro-
cellulose have degrees of nitration between

13.15 and 13.25 percent. During the production of nitrocellulose,
other characteristics, such as viscosity, particle size, purity, and stability,
are carefully controlled. Scrap nitrocellulose and obsolete propellants are
also used as sources of nitrocellulose. Obsolete propellant is recycled in this
fashion because it is virtually impossible to dispose of such material. It
cannot be burned without producing air pollutants, and few landfills will
accept quantities of smokeless powder.

Nitroglycerine is manufactured by nitration of natural or synthetic
glycerin. Nitro- glycerin is considered an energetic plasticizer. It softens the
propellant granules, raises their energy content, and reduces their
absorption of moisture. Smokeless powders used in small caliber ammunition
typically contain a variety of other ingredients: stabilizers, plasticizers,
flash suppressants, deterrents, dyes, opacifiers, graphite glaze, and
ignition aid coatings. Stabilizers react with the acidic breakdown
products of nitrocellulose and nitroglycerin (primarily the nitrogen
oxides NO and NO,). Diphenylamine is used as a stabilizer in single-
base powder and in double-base powder with a nitroglycerin content of
20 percent or less. Ethyl centralite is used as the stabilizer in double base
powders with nitroglycerin contents greater than 20 per- cent. Typical
stabilizer concentrations range from 0.5 to 1.5 percent. Plasticizers soften
the propellant granules and reduce the absorption of moisture.

Other plasticizers, such as ethyl centralite, dibutyl phthalate,
dinitrotoluene, and triacetin, may also be used. Flash suppressants
interrupt the free-radical chain reactions in the muzzle gases. Muzzle
gases contain high concentrations of carbon monoxide, which can react with
atmospheric oxygen. Low concentrations (0.5 to 2.5 percent) of alkali

salts, such as potassium nitrate and potassium sul- fate, are used as flash
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suppressants. Flash suppressants may be present within the pow- der
particles or coated on them; flash suppressants may also be added to the
smokeless powder as separate particles.

Deterrents are coatings on propellant grains that reduce their initial
burning rate. The reduction in the initial burning rate broadens the pressure
peak and increases the muzzle velocity. Deterrent coatings are either of the

penetrating type or of the inhibitor (“candy shell”) type. Penetrating

deterrents include Herkote (Paraplex® G-54 polyester), ethyl or methyl

centralite, dibutyl phthalate, and dinitrotoluene. The main inhibiting

(“candy shell”) deterrent is Vinsol® resin. Deterrent concentrations
range from 1 to 10 percent. Dyes are added to powder grains to facilitate
brand identification (e.g., Red Dot and Blue Dot smokeless powders).
Opacifiers prevent radiant energy from penetrating the surface of the
powder grains (and initiating burning within the grains). Carbon black is
the most commonly used opacifier. Graphite glaze reduces sensitivity to
static electric- ity, improves the flow of powder grains, and improves the
packing density of the powder. An ignition aid coating improves the
oxygen balance of the surfaces of the powder grains. Potassium nitrate is
the most commonly used ignition aid coating.

The manufacturer of smokeless powder controls a number of
characteristics of the pow- der. The energy of the powder is determined by
the formulation of powder (i.e., whether the powder is single base or
double base); it is primarily a function of the flame temperature and the
average molecular weight of the muzzle gases. The linear burning rate
depends on the composition and on the porosity of the powder grains. The
surface area of the powder grain is determined by its geometry. Powder
grains may be spheres, cylinders, disks, or flakes; the grains may also be

perforated. The surface area of the powder grains is the major control
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factor that the manufacturer uses to adjust the performance of a smokeless-
powder product.

Smokeless powders are produced by one of two processes: the
extruded powder process and the ball powder process. In the extruded
powder process, the nitrocellulose and other ingredients are kneaded
together with an organic solvent to form a dough-like mass. The dough is
extruded through small openings in a steel die. A rotating blade cuts off
lengths of extruded dough. The dimensions of the extruded grains are
controlled by the size of the openings in the die, by the rate of extrusion, and
by the speed of the cutting blade. The extruded powder grains are then
coated and glazed with graphite. After drying to remove the solvent, the
powder grains are screened to remove grains that are too large or too small.
In the ball powder process, the nitrocellulose and other ingredients are
mixed with solvent to make a lacquer. The lacquer is extruded through a
steel die into hot water, where the nitrocellulose forms spherical grains. The
solvent is removed by the hot water, and the grains are allowed to harden.
The spherical grains are sorted by size, and particles in the desired size range
are subjected to further processing. The grains are coated and may be passed
between rollers to flatten them into disks or flakes. In both processes the
final product is a mixture of several batches of smokeless powder. The

batches are blended to create a powder with a specified burning rate.

Collection of Firearms-
Related Evidence

Fired bullets may be difficult to recover at the scenes of crimes.
They may be embedded in walls, ceilings, door frames, window frames,
and the like. Only rubber-coated or heavily taped tools should be used
either to probe for bullets or to extract them. It is generally best for the
investigator to remove the section of the building structure that contains

the bullet so that the forensic firearms examiner can carefully remove the
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bullet in the laboratory. Some police agencies recommend that bullets be
marked for identification by investigators on the nose or on the base.
Under no circum- stances should such identification marks be placed on
top of potentially useful markings on the bullet. Care must also be taken
not to dislodge any trace evidence that may be on the bullet surface. As an
alternative to marking the bullet for identification, some law enforcement
agencies recommend placing the bullet in a sealed pillbox or plastic vial; the
container and its seal are then marked for identification. An expended
cartridge can be marked for identification inside its mouth. Some agencies
recommend not marking expended cartridges but rather placing them in
sealed and marked containers.

The serial numbers of all firearms seized should be recorded by
investigators.

Investigators will generally mark firearms for identification only if
they are being collected as evidence. Even then some common sense is in
order; antique or highly engraved firearms should be carefully marked so
that their value is not diminished. All removable parts of a fire- arm that can
mark a fired bullet or cartridge should be marked for identification. Thus,
a 9-millimeter semiautomatic pistol should be marked on the barrel, the
slide, the receiver, and the magazine. A revolver having an inter-
changeable cylinder and removable barrel should be marked on the
cylinder, barrel, and frame. Weapons with removable bolts should be
marked on the bolt, barrel, and frame.

For safety, loaded weapons should be unloaded before they are
transported to the firearms laboratory. Magazines or clips should be
carefully removed and marked for identification; live or expended cartridges
should be removed from the firing chamber. Revolvers present a special
problem. The investigator should scratch a small arrow on the rear face of
the cylinder to indicate the chamber that was under the hammer when the

revolver was collected as evidence. The chambers in the cylinder are
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numbered in a clockwise manner (when viewed from the rear) with chamber
#1 being the chamber under the hammer. Each chamber is then emptied,
with the live or expended cartridge or its container marked with the number
of the chamber.

In general, firearms should not be cleaned before they are shipped
to the forensic science laboratory. However, if there is a lot of moisture
in the weapon’s barrel, it should be removed by passing a dry patch
through the barrel. The investigator should note the cleaning in his or her
notes and in the letter of transmittal to the forensic science laboratory. He
or she should submit the patch as evidence along with the firearm. For
shipment to the forensic science laboratory the weapon should be wrapped in
a clean protective covering to protect it from contamination. If the
firearm is to be processed for latent fingerprints, it should not be covered,
but should be placed in a box or other container so that any latent
fingerprints are not rubbed off by contact with the packaging.

All ammunition in the possession of a suspect in a shooting case
should also be seized as evidence. The firearms examiner may have to
estimate the range of fire from a powder pattern or shotgun pellet pattern.
Such estimation requires ammunition from the same batch as that which
produced the questioned powder or pellet pattern. Live ammunition
cannot be sent through the United States mail. Therefore, the investigator
may have to hand-carry live ammunition unloaded from a weapon or
seized from a suspect to the forensic science laboratory or ship it through a

private parcel service.
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Laboratory Examinations

Microscopic Examinations
Figure 21.4 shows examples of fired bullets that might be

submitted as evidence. Several of them show patterned markings or trace

evidence. Bullets should always be examined for the presence of trace
evidence as well as patterned markings. Bullets may pick up textile
fibers, traces of paint, or bits of concrete and brick from intermediate

targets. Bullets may

Figure 21.4 Expended bullets that might be submit- ted for firearms
examination. Upper left: deformed full metal jacket bullets. Upper right:
core and detached jacket of hollow-point semijacketed bullet. Lower left:
lead-alloy bullet that struck body armor. Lower middle: lead-alloy bullet that
passed through window. (Note embedded glass particles.) Lower right: lead-
alloy bullets that passed through plywood. (Note embedded wood
fibers.)acquire patterned markings from clothing or window screens. In one

case, a state police officer was shot during a traffic stop. One bullet passed
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through the badge device on his uniform cap. When recovered, the bullet
had the pattern of the badge embossed on its nose. In another case, a man
was accused of shooting his neighbor to death. The defendant claimed that
he had shot the victim during a quarrel in the victim’s kitchen during
which the victim had attacked him. The discovery of an impression on the
nose of the fatal bullet that matched the window screen in the victim’s
kitchen window (along with an apparent bullet hole in the screen) refuted the
self-defense claim.

The goal of the initial examination of a fired bullet is the
determination of general rifling characteristics of the firearm that fired it.
This information allows the forensic fire- arms examiner to narrow the
possible makes and models of firearm that could have fired the bullet.
The general rifling characteristics to be determined are:

- Caliber

« Number of lands and grooves

« Direction of twist of the rifling

e Degree of twist of the rifling

- Widths of lands and grooves

The caliber of a fired bullet can be determined in a variety of ways. If
the bullet is not deformed, its diameter can be measured with a micrometer,
or it can be compared with bullets fired from weapons whose caliber is
known (i.e., so- called fired standards). With either method, allowance
must be made for the fact that lead and lead-alloy bullets are larger in
diameter than full-metal jacket or semijacketed bullets of the same
nominal caliber. If a bullet is severely deformed, its possible caliber(s)
may be determined by weighing it. The weight of the bullet will rarely
pinpoint its caliber but will serve to eliminate a number of calibers from
consideration. For example, a 72-grain bullet may be .32 caliber but it

cannot be .22 caliber. If the bullet is fragmented, its possible caliber(s) can
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be determined by combining the measured width of a land marking with
that of an adjacent groove. Tables of combined land and groove widths have
been prepared for a number of makes and models of firearms.

The number of lands and grooves is determined by inspection, as is
the direction of twist of the rifling. Rifled firearms have either right twist
(Smith and Wesson type) rifling or left twist (Colt type) rifling. The
degree of twist of the rifling and the widths of the land and grooves can be
determined by microscopic measurements of the rifling marks on the
bullet. However, it is generally simpler to compare the questioned bullet
to a set of fired standards—bullets fired from firearms having known
rifling characteristics. The general rifling characteristics determined from a
fired bullet can be used to search a database such as that prepared by the
FBI. Both a text form and a computer-searchable form of the data- base
can be downloaded from the Internet.

Class characteristics of firearms can also be determined from
expended cartridges. The significant class characteristics are:

- Caliber

« Shape of firing chamber

« Location of the firing pin

« Size and shape of the firing pin

« Size of extractors and ejectors (if any)

« Geometrical relationship of the extractor and ejector

For the most part, these characteristics can be determined by
inspection. Determination of the caliber and the size of the firing pin and
extractor requires the use of a micrometer or a microscope equipped with
a reticule for measurements. The class characteristics can be used to
search the FBI database for matching makes and models of firearms.

Some care should be exercised in inferring the general class

characteristics of a weapon from fired bullet or cartridge cases. A number
174



of devices are available that permit the firing of types of ammunition
other than that for which the weapon was designed. For example, crescent-
shaped metal clips can hold rimless pistol cartridges in the cylinder of a
revolver. A barrel insert can convert a shotgun into a rifle. Subcaliber
cartridges can be wrapped in layers of paper to facilitate loading into the
cylinder of a revolver. It may even be possible to chamber and fire a larger
caliber cartridge in a weapon. Rifling characteristics of barrels can be
altered by reboring them.

If a questioned firearm has also been sub- mitted in a case, the
forensic firearms examiner should conduct an initial examination for trace
evidence that might be destroyed in the course of his or her testing. For
example, blood or other tissue may have been blown back from a contact
gunshot wound onto the exterior of the weapon or inside the barrel. There
may be textile fibers on the weapon from the shooter’s pants or jacket
pocket. The weapon should also be processed for latent finger- prints
before additional tests are undertaken. Next, the firecarms examiner
determines if the weapon’s class characteristics are consistent with those
found on the fired bullets or cartridges. Taper gauges can be used to verify
the weapon’s caliber; the number and lands and grooves and their
direction and degree of twist can be determined with a helixometer. A
sulfur cast of the interior of the barrel may also be used to determine all
general rifling characteristics.

Once it has been determined that the class characteristics of the
firearm and those of the fired bullets or cartridges are consistent, the
weapon must be test fired to obtain bullets and cartridges for
comparative microscopic examination. Before the weapon is test fired the
examiner conducts examinations to deter- mine if the firearm’s mechanism
operates properly and if the weapon can be safely fired. These examinations
are discussed below. If the weapon cannot be safely fired, the examiner

may be able to replace damaged or missing parts from the laboratory’s
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firearm collection. To obtain test-fired bullets, the firearm is fired into a
bullet trap. Most firearms laboratories use some type of water trap to
catch fired bullets. A horizontal bullet trap consists of a steel tank filled
with water. The firearms examiner fires the test shots through a self-
sealing rubber membrane. After the test shots have been fired, the tank is
opened and the fired bullets removed for subsequent micro- scopic
analysis. A vertical bullet trap does not require a self-sealing membrane.
A basket at the bottom of the tank is used to recover the

test fired bullets.

Bullets are mounted for microscopic comparison on a comparison
microscope. A com- parison microscope consists of two compound
microscopes connected by an optical bridge. It allows two specimens to
be viewed side by side. Some examiners recommend first com- paring
the test-fired bullets with each other to verify that the weapon’s barrel
consistently marks the bullets fired through it. If consistent marking does
not occur (e.g., if the barrel is severely rusted), further comparison of the
questioned bullet(s) and the test-fired bullets would be a waste of time. The
comparison process is straightforward, albeit tedious. The examiner
searches the surface of one bullet for a distinctive pattern of parallel
striations and then rotates the other bullet slowly in an attempt to find a
matching pattern. If a matching pattern is found, the bullets will be
slowly rotated together to see if additional matching patterns of striations
can be found. If no matching pattern is found, the examiner tries to find
another distinctive pattern of striations on the first bullet and again tries to
find a matching pattern on the second bullet. This process continues until
matching striation patterns are found or the examiner exhausts all the
distinctive striation patterns on the first bullet. Before the two bullets can
be said to match, most firearms examiners require that identical patterns of
three or more consecutive striations be found on each bullet. Not all

striations on the two bullets must match. Particles of dirt in the weapon’s
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barrel may have made stray markings on the bullets, or the two bullets may
have entered the rifling in slightly different ways. Figure 21.5 shows
matching striation patterns within the land impressions of two bullets fired
from the same semiautomatic pistol. Striation patterns in the groove
impressions can also be examined; however, jacketed and semijacketed
bullets may not expand sufficiently to fill the groove of the rifling.

Other marking on bullets have also been

compared from time to time. Skid marks are marks parallel to the
axis of the bullet made when the bullet initially enters the rifling; the
edges and surfaces of the lands will scrape along the bullet surface before

the bullet 1s fully gripped by the rifling. The term skid mark is

LEFT HAND RIGHT HAND
IMAGE b IMAGE

Figure 21.5 Microscopic comparison of striations in the land

markings of two bullets fired from the same semiautomatic pistol.
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Figure 21.6 Microscopic comparison of firing pin impressions on two
cartridges fired from the same semiautomatic pistol. also applied to marks near
the nose of a bullet caused by contact with the forcing cone in the barrel
of a revolver. The forcing cone is a flare at the breech end of a revolver
barrel that is intended to guide the bullet into the rifling. Skid marks made
by the forcing cone of a revolver are hard to reproduce; a number of bullets
might have to be test fired before one strikes the same spot on the forcing
cone as the questioned bullet. Slippage marks are made on a bullet when it
slips along the tops of the lands without being gripped by the rifling.
Slippage marks are the result of the barrel being worn or having been bored
out. Slippage marks may also result if a subcaliber bullet is fired in a
weapon. Slippage marks are hard to replicate in test firings.

A variety of markings on cartridges can be compared microscopically.
There is a logical hierarchy to follow in conducting such comparisons. Firing
pin impressions and breechblock markings (also called bolt-face
signatures) should be compared first because they can only be produced
by firing a cartridge in a firearm. Figure 21.6 shows the microscopic

comparison of firing pin impressions on two cartridges fired from the same
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semiautomatic pistol. Chambering, extractor, ejector, and magazine marks
may be made by loading a cartridge in a weapon without firing it.
The following conclusions may be reached as a result of the

comparison of bullets or cartridges:

« A positive identification. The class characteristics are consistent and
individual characteristics match. This means that the likelihood that a
firearm other than the firearm submitted for examination fired the
questioned bullet or cartridge is so remote that it must be regarded as a
practical impossibility.

e Negative identification. The questioned bullet or cartridge was
not fired in the submitted weapon. This means that the class
characteristics did not match. In this instance no microscopic comparison
will have been undertaken.

e [Inconclusive. This means either that there was too little
information on which to base a conclusion or that while the class
characteristics matched, sufficient individual characteristics to declare a
match could not be found. The firearms examiner does not ren- der a
negative identification in this last instance because the individual
characteristics of the firearm may have been altered by further use. For
example, there may have been bore erosion due to firing a large number of
rounds through the weapon. The weapon may also have been deliberately
altered by the shooter. Some weapons (e.g., Glock pistols) do not make
usable striation patterns on fired bullets.

The microscopic comparison of bullets and cartridges is a very tedious
and time-consuming process. Most law enforcement agencies keep open
bullet and cartridge casing files where evidence from open criminal cases
is kept for later comparison with test-fired bullets and cartridges from
weapons recovered in sub- sequent investigations. However, the time

required for such comparisons is such that they are attempted only when
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information developed by investigators provides a link between a new
case and an open case. The National Integrated Ballistic Information
Network (NIBIN) was developed to facilitate linking firearms evidence
in cases in different jurisdictions. The system consists of data-acquisition
computer workstations and data-analysis computer workstations, all
linked in a nationwide computer network. The data-acquisition computer
workstation is used to scan and digitally capture images of bullets and
cartridge cases. Each captured image has a mathematical signature that is
placed in a database. Once a bullet or cartridge case is scanned and its
image captured, the data- base can be searched for possible matches. The
search of the database results in a list of potential candidate hits, and the
NIBIN system operator can retrieve digitized images for visual
comparison using the data-analysis computer workstation. Likely
candidates for matches are referred to a firearms examiner for manual
comparison of the actual items of evidence. The NIBIN system is
designed to be operated by a technician with minimal skills, freeing the
more highly trained firearms examiner for other duties. The image data-
bases can be shared among firearms laboratories in different
jurisdictions. The United States and Canada have agreed to share their
image databases. In 2008 the United Kingdom launched its own version of
NIBIN, the National Ballistics Intelligence Programme (NaBIP). NaBIP
uses IBIS hardware and soft- ware, so that its database is compatible with
those of the United States and Canada.

Two states, New York and Maryland, have

legally mandated the ballistic “fingerprinting” of new firearms.
Before a semiautomatic pistol can be sold in these states, a cartridge case
fired in it 1s scanned into a special data- base. Theoretically, if the
weapon 1s subsequently used in the commission of a crime, an
expended cartridge case from the crime scene can be scanned by a data-

acquisition computer work station and matched to the image in the
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database. Police investigators would then be led to the original purchaser
of the handgun. After the expenditure of several million dollars, the
Maryland ballistic finger- printing program has only solved one case. In
2005 an estranged husband was convicted of the murder of his wife with a
40 caliber hand- gun. The gun was never recovered; however, expended
cartridges recovered at the murder scene were matched to a
semiautomatic handgun purchased by the defendant. The New York
ballistic fingerprinting program has shown a similar record of limited
success in solving shooting cases. A low ‘“hit rate” for ballistic
fingerprinting it to be expected: most firearms are never used in the
commission of crimes. There are also technical difficulties with the
imaging and databasing systems. When California was considering a
ballistic fingerprinting program similar to the Maryland and New York
programs the state attorney general commissioned a pilot feasibility
study. This study revealed a high rate of misses (38%). The hardness or
soft- ness of the brass in the percussion caps of the centerfire pistol
cartridges was identified as the likely culprit: if the brass is too hard, poor
firing pin and breechblock impressions with limited detail result, and if it
is too soft, the large amount of detail in the impressions con- fuses the
image matching software algorithm. In 2008 the National Research Council
(NRC) of the National Academy of Sciences released a study of the
feasibility of a national data- base of images of markings made by new
and imported weapons sold in the United States. This study concluded
that given the currently available technology such a database would
produce too many “matches” to be of helpful to police investigators. This
NRC report also recommended further study of ‘“microstamping,” a
process in which identifying information is engraved on firearm
components such as firing pins and breechblocks. This information
would be stamped on fired cartridge cases by the weapon’s action; it

could be read at the scene of a shooting by a police investigator with a
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magnifying glass or low-power microscope. California has passed a law
that would require microstamping on internal parts of new semiautomatic
handguns sold in the state by 2010. The NRC report concluded that further
research needs to be done on microstamping to determine the durability of
the engraved marks as well as their susceptibility to tampering. The cost
impact of micro- stamping for manufacturers and consumers also needs to be
examined.

Microscopic comparisons of bullets do not make use of the three-
dimensional profiles of the bullet surfaces. In the 1950s, firearm
examiner John Davis developed the stria- graph, which used a system of
levers to amplify the movement of a stylus as it was drawn over the surface
of a fired bullet. The striagraph produced a circular graph that reflected
the profile of the bullet surface. The striagraph was never widely used by
firearms examiners. Recently, researchers have used laser surface profilers
to capture the three-dimensional pro- files of the surfaces of fired bullets.
The pro- files are digitized and placed in a computer, where some
measure of similarity between two bullets (e.g., a correlation coefficient)
can be calculated. In this way the matching of bullets might be made more
objective. Methods for obtaining three-dimensional profiles from cartridges

are also being explored.

Other Firearms Examinations

In addition to the microscopic examination and comparison of bullets and
cartridges, firearms examiners must carry out other examinations on firearms.
Before a firearm can be test fired, the examiner must verify that the
weapon’s action and safety devices work properly. If the weapon does not
function properly, the examiner should note that fact and determine the
reason for the malfunction. Critical components may be damaged or
missing. Because meaningful microscopic comparisons of bullet and

cartridges require that the weapon be fired, the examiner may have to
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replace damaged or missing components with parts taken from the
forensic laboratory’s firearms collection. Many firearms have both
passive and active safety devices; some firearms have no safety devices.
Passive safety devices are features that the shooter does not have to set.
Such devices include a half-cock position for the hammers of weapons
with exposed hammers, a grip safety, and a firing pin catch or block. A
half-cock safety is intended to prevent the hammer from accidentally
falling far enough to discharge the weapon. If the hammer is released
before it is fully cocked, it will fall to the half-cock position and be
stopped. A grip safety is located on the back of the grip of a handgun. It
prevents the trigger of the weapon from being squeezed unless the heel of
the hand has depressed the safety. A firing pin catch or block prevents the
firing pin from moving forward to strike the cartridge primer until the trigger
has been squeezed. This prevents the weapon from accidentally
discharging if it is dropped. Active safety devices are set by the shooter;
they include trigger blocks, slide blocks, and safety decocking levers.
Trigger blocks prevent the trigger from being squeezed. Slide
blocks prevent the slide of a semiautomatic handgun from being drawn to the
rear and also block the trigger mechanism. A safety decocking lever
prevents the trigger from being squeezed and rotates the rear section of a
two-part firing pin so that the hammer cannot strike it. When the safety
decocking lever is set, the cocked hammer of the weapon can be lowered
without risk of an accidental discharge. The safety decocking lever
prevents the weapon from being fired normally and also if it is dropped. The
firearms examiner must verify that the weapon’s safety devices work properly
for his or her own safety when test firing the weapon, and because the
defendant in a shooting case may allege that the weapon discharged

accidentally.

Steel
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40 milliliters of concentrated hydro- chloric acid, 30 milliliters of
distilled water, 25 milliliters of ethanol, and 5 grams of cupric chloride; or

120 milliliters of concentrated hydro- chloric acid, 100 milliliters of
dis- tilled water, and 90 grams of cupric chloride

Aluminum

20 percent (weight per volume) aqueous solution of sodium hydroxide;
or 1 normal aqueous sodium hydroxide rinse, followed by 0.1 molar

mercuric chloride in 0.1 normal hydro- chloric acid

Zinc alloys

Alternate applications of phosphoric acid—nitric acid (98:2) solution
and 5 to 10 percent nitric acid

Ultrasonic cavitation works on a principle similar to chemical and
electrochemical etching. The surface where the serial number has been
obliterated is polished as described above and then the weapon is placed in
an ultrasonic bath where it is subjected to high- frequency vibrations. Minute
bubbles form on the metal surface (a process called cavitation). Cavitation
causes etching of the metal sur- face. This same phenomenon causes pitting
of high-speed marine propellers. In serial number restoration, the etching
proceeds fastest where the metal structure has been disordered by stamping
the serial number.

Firearm and tool mark examiners may be called upon to restore
stamped serial numbers on other items, such as automobile engine blocks. A
method has also been developed for the restoration of stamped serial
numbers on plastic items (camera bodies, stereos, and computer equipment).
Organic solvents are used to swell the plastic. Different types of plastics
require the use of different organic solvents.

A serial number may be unrecoverable for a number of reasons. The
filing or grinding may have removed too much metal. The criminal may

overstamp the serial number with new numbers or letters or obliterate it by
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attacking the metal surface with a metal punch. Methods have been proposed
to pre- vent the removal of serial numbers from weapons. According to one
such idea, a laser would be used to drill holes in the weapon’s frame
following a grid pattern. Each digit of the serial number would be
represented by a hole drilled at a specific location in the grid; the serial
number could be removed only by completely removing a section of the

frame. No such scheme has ever been implemented.

Range-of-Fire Estimation from Powder and Pellet Patterns

Detailed reconstruction of shooting incidents requires knowledge of
ballistics, the branch of physics that studies projectile motion. A bullet
encounters four ballistic regimes on its journey from the firing chamber of
the weapon to its final resting place in its target. The first regime is that of
interior ballistics, where the chemical energy stored in the propellant is
converted into the kinetic energy of the projectile. The second ballistic
regime is that of transitional ballistics, through which the projectile passes as
it moves from interior ballistics to exterior ballistics. In the transitional
ballistic regime, a spinning projectile experiences both lateral and vertical
jumps. In small arms these lateral and vertical jumps are negligible. In the
regime of exterior ballistics, the projectile moves under the combined effects
of a number of forces: gravity, frame-of-reference forces (Coriolis and the
centrifugal forces), and aero- dynamic forces (drag, lift, the Magnus force,
pitch damping, and the transverse Magnus force). Generally, the effects of
the Coriolis force, pitch damping, and the transverse Magnus force are
negligible for small arms. The centrifugal force is included as part of the net
gravitational force at a given location.

The center of mass of a projectile will follow an approximately
parabolic trajectory under the net effect of the gravitational force and
aerodynamic drag. The combined effect of the lift force and the Magnus

force is to make the yaw angle of the projectile (which is the angle
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between the axis of symmetry of the projectile and the direction of flight)
execute a com- plicated precessional and nutational motion. With a
properly designed projectile, the yaw angle is initially very small; as the
projectile moves farther from the weapon, the yaw angle may increase, so
that at great distances the projectile may strike its target sideways. If the
bullet encounters an intermediate target, the yaw angle may be abruptly
changed.

In the reconstruction of shooting incidents, the range and direction of
fire are of para- mount importance. Firearms examiners are frequently called
upon to estimate the range from which a gunshot was fired by examining
gunshot residue patterns on the victim’s skin or clothing. Gunshot residue
consists of particles from the gun barrel, particles from the bullet surface
(lead, lead alloy, or brass), particles originating from the propellant
(unburned or partially burned particles of smokeless powder as well as soot),
and particles originating from the primer (lead, or lead, antimony, and
barium). This residue is projected in a roughly conical cloud in the
direction of the target. Because the gunshot residue particles are traveling
through the air, they experience aerodynamic drag forces. The smaller
particles are slowed more rapidly and consequently travel shorter distances
than the larger particles. Some gunshot residue may also leak out of the
weapon to be deposited on the shooter’s hands, face, and hair. Gunshot
residue may be seen on the hands of a shooting victim who is grappling for a
weapon when it is fired. Revolvers in particular produce distinctive powder-
burn patterns on the hands when they are gripped with the hand around the
front of the cylinder.

The appearance of a gunshot wound may hold a clue to the range
from which it was inflicted. Forensic pathologists usually place the range
from which a gunshot wound was inflicted into one of several categories:
distant shots, close-range shots, near-contact shots, and contact shots.

Distant shots are fired from such a range that no detectable gunshot
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residue reaches the skin or clothing of the victim. The gunshot wounds
inflicted by distant shots consist of a circular or elliptical defect in the
skin, which is surrounded by a marginal abrasion or contusion ring
where the skin has been stretched and torn by the entry of the bullet. The
marginal abrasion may be overlaid by a grayring; a ring of propellant
combustion products, bullet lubricant, and metal from the bullet surface
that has been wiped off onto the skin. The material comprising the gray
ring is also termed bullet wipe. Bullet wipe may be found on any solid
materials through which bullets pass, such as clothing, doors, and walls.

Close-range gunshot wounds are inflicted at ranges short enough for
gunshot residue to reach the skin or clothing of the victim. Two types of
gunshot residue deposition are seen with close-range shots: stippling
(tattooing) or soot (smudging). The large propellant particles that produce
stippling travel farther than the finer particles that comprise the soot.
Consequently, as the range of fire for close- range shots decreases, the
resulting gunshot residue patterns go from widely dispersed stippling to
more concentrated stippling plus soot.

At a near-contact range, stippling and smudging are concentrated in
a tight circle. The weapon’s muzzle flash may tear clothing and char or
melt clothing fibers. Woven fabrics typically tear apart along the warp and
weft directions, producing a cruciate (cross-like) defect; knit fabrics
usually show a circular area of damage. Natural fibers, such as cot- ton
and wool, are charred by the muzzle flash, whereas manmade fibers (being
composed of thermoplastic materials) are usually melted. If the gunshot
wound is inflicted on a part of the body that is covered with hair, the hair
will show characteristic singeing.

Loose-contact gunshots are fired with the weapon’s muzzle just
touching the target sur- face. Gunshot residue may be blown outward
between layers of clothing. The muzzle flash will produce similar effects

to those observed in near-contact gunshots. Tight-contact gun- shots over
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bony plates, such as the vault of the skull or the sternum, produce a
characteristic stellate defect: an irregular, blown- out entrance wound.
This type of wound is caused by the propellant gases separating the soft
tissue from the bone and creating a temporary pocket of hot gas between the
bone and the muzzle of the weapon. If the gas pressure is high enough, the
soft tissue and skin will tear, creating a jagged entrance wound. Blood
and other tissue may be blown back into the muzzle of the weapon and
onto the hand and forearm of the shooter. Firearms examiners should
always check weapons for such trace evidence. The soft tissue may be
forced back against the muzzle of the weapon hard enough to receive a
muzzle impression. Carbon monoxide in the muzzle gases may also react
with blood in the wound area to pro- duce carboxyhemoglobin.

Determination of the range of fire from a gunshot residue pattern
requires the original powder pattern, the firearm used to fire the pattern,
ammunition from the same lot as that used to fire the pattern, and a
knowledge of the weather conditions at the time of the shooting. If the
original powder pattern is on a garment, its preservation for examination is
straightforward. The powder pattern may require chemical treatment or special
imaging techniques to render it visible, particularly if the pattern is on dark-
colored or blood-soaked clothing. If the powder pattern is on the victim’s
skin, scaled photographs may be the best method for the preservation of
the original powder pattern. When the victim is deceased, the skin bearing
the powder pattern may be excised and treated with preservatives. However,
skin treated in this way may shrink or stretch, altering the dimensions of
the powder pattern. The court may regard excised tissue as
unnecessarily inflammatory evidence and consequently exclude it at trial.
Some religious groups would regard the removal and preservation of a
portion of the victim’s body as extremely sacrilegious.

Determination of the range of fire from a powder pattern requires

that the firearms examiner test fire powder patterns at various ranges until
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he or she is able to reproduce the original pattern in size and density of
gun- shot residue deposition. For the results of the tests to be meaningful,
the firearms examiner must use the same weapon and ammunition as that
used to fire the original pattern. The same weapon must be used because
weapons vary in their leakage of gunshot residue. A weapon with a worn
barrel, for example, might produce more gunshot residue than a weapon
of the same type with a pristine barrel. Using ammunition from the same
lot is likewise important. Ammunition manufacturers commonly change lot
numbers when they exhaust a lot of one of the components (bullets, casings,
primers, or propellant). Using ammunition from the same lot, therefore,
ensures that critical components, such as primers and propellant, are the
same for the questioned powder patterns and the test fired patterns. If
police investigators seized any ammunition with the firearm, it may be
used to fire the test patterns.

Weather conditions also affect the dispersal of gunshot residue. Wind and
rain may disperse the plume of gunshot residue so that little or no residue
reaches the surface of the target, even at very close range. Ambient
temperature also affects the rate of burning of smokeless pow- der. While
the effect of temperature on powder patterns has not been demonstrated,
research has shown that temperature does affect the dispersal of shotgun
pellets. Duplication of the weather conditions may not be feasible; in such a
case, it may not be possible to estimate the range of fire.

Firearms examiners may need to use special techniques to visualize
gunshot residue patterns on dark or bloodstained clothing. Infrared imaging
technologies have proven to be useful for visualizing gunshot residue pat-
terns obscured by blood. The hemoglobin and other proteins in blood are
relatively trans- parent to certain wavelengths of infrared radiation, while
graphite-coated propellant particles and soot strongly absorb infrared
radiation. Chemical methods for visualizing gunshot residue patterns are

also widely used. The original Walker test used undeveloped photographic
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paper impregnated with sulfanilic acid and alpha-naphthylamine, which
react with inorganic nitrites in gunshot residue. The Walker test for nitrites
has been superceded by the Griess and Maiti tests. To perform the Griess
test, the gunshot residue is transferred to a sheet of desensitized
photographic paper or filter paper. The paper is dampened with dilute
acetic acid and the gunshot residue is transferred to the paper by ironing
or pressing the paper and article of clothing together. The photographic
paper or filter paper is then immersed in the Greiss reagent. The powder
pattern may also be lifted from a garment using a “peelable” low adhesive
lifter; the use of a lifter avoids dam- age to heat-sensitive fabrics and the
transfer of clothing dyes whose color may mask that produced by the
reaction between nitrites and the Griess reagent. Several recipes for the
Griess reagent are currently in use:

1. 3 percent sulfanilamide and 0.3 percent N-(1-naphthyl)
ethylenediamine dihydrochloride are dissolved in 5 percent phosphoric acid.

2. 5 grams sulfanilic acid are dissolved in 1000 milliliters of 30
percent (volume per volume) acetic acid. 6 grams of alpha-
naphthylamine are dissolved in 1000 milliliters of 30 percent (volume per
volume) acetic acid. Fresh Griess reagent is prepared by mixing equal
volumes of each of these solutions.

3. 80 grams sulfanilamide are dissolved in 1000 milliliters of 10
percent (volume per volume) phosphoric acid. 4 grams N-(1-naphthyl)-
ethylenediamine are dissolved in 1000 milliliters of 10 per- cent (volume
per volume) phosphoric acid. Fresh Griess reagent is prepared by mixing
equal volumes of each of these solutions.

The Griess reagent reacts with inorganic nitrites in gunshot residue
patterns to form an azo dye through a diazotization reaction. The Griess
reagent will not react with inorganic nitrates or with the cellulose nitrate in
the partially burned or completely unburned smoke- less powder particles in

the powder pattern. Alkaline hydrolysis of cellulose nitrate causes a
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disproportionate reaction that releases nitrites, enhancing the Griess reaction.
The powder pattern is sprayed with a 2 percent alcoholic solution of
potassium hydroxide and then heated in a laboratory oven at 100 degrees
Celsius for 1 hour. Bloodstained clothing may develop unpleasant odors
when treated in this fashion. Therefore, a “peelable” lifter should be used to
remove the powder pattern for sub- sequent testing.

The Maiti test is an alternative test for the presence of nitrites in a
gunshot residue pattern. When the original Walker test was applied to
bloodstained articles of clothing, traces of blood were transferred to the
test paper and obscured the orange-red color pro- duced by nitrites. The Maiti
test paper is pre- pared in the following way.

Glossy photographic paper is soaked in photographic fixer, then
washed and dried. The dried paper is then soaked in a solution of p-
nitroaniline, alpha-naphthol, and magnesium sulfate (each 0.25 percent in
1:1 aqueous alcohol). The photographic paper is dried and stored until it is
needed. The test is performed by placing the treated photographic paper on
the laboratory bench with the emulsion side up. The article of clothing to
be tested is placed with its front side in contact with the paper. A towel
soaked in 10 percent ace- tic acid is placed over the article being tested and
pressed with a hot iron. The photographic paper is removed and treated with
10 percent aqueous sodium hydroxide. The gunshot residue pattern appears
as blue specks on a yellow background.

Other color tests are commonly used in conjunction with the Griess
or Maiti tests. The sodium rhodizonate test is used to visualize the
dispersal of lead (primarily from the cartridge primer) in the gunshot
residue pattern. Lead residues are transferred from a garment to filter
paper by pressing. The filter paper is then sprayed either with an aqueous
tartaric acid and monosodium tartrate buffer solution (pH 2.8) followed
by a saturated aqueous sodium rhodizonate solution (0.4 grams per 100

milliliters) or with a solution of sodium rhodizonate saturated in pH 2.8
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aqueous tartaric acid and monosodium tartrate buffer. A scarlet color
appears immediately if lead is present. To avoid false positives from
other nonlead inorganic materials, the filter paper should be blotted with
clean filter paper and dried with a hair drier. The filter paper is then
sprayed with 5 percent aqueous hydro- chloric acid until the scarlet color is
converted to blue. If the filter paper is again blotted with clean filter paper
and dried with a hair drier, the blue color may be preserved indefinitely. If the
garment 1s light colored, the sodium rhodizonate reagent can be sprayed
directly on it. Figure 21.7 shows powder patterns that have been enhanced
by sodium rhodizonate and also by the Griess test.

Cartridges containing lead-free primers have begun to reach the
market. The gunshot residue produced by such ammunition does not
contain either lead or barium.

It is also possible to use regression analysis to determine the range of
fire and its confidence limits. If regression analysis is used, the firearms
examiner must use some measure of the size of the pellet pattern. The

following have all been used as measures of the sizes of pellet patterns:

Figure 21.7 Powder patterns treated with sodium rho- dizonate
(upper patterns) and modified Griess reagent (lower patterns). Patterns on
the left are as originally test fired; patterns on the right have been
laundered.

Sintox primers, for example, contain zinc peroxide and titanium metal.
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Consequently, the sodium rhodizonate test cannot be wused in the
visualization of gunshot residue patterns pro- duced by lead-free cartridges.
If the cartridge contains a Sintox primer, zincon reagent can be used to
visualize the gunshot residue pat- tern. Zinc and titanium produce blue-
colored compounds with the zincon reagent. Rubeanic acid has also proven
useful in the visualization of gunshot residue patterns through its color
reaction with copper. Copper in gunshot residue is derived from the jackets
of full- metal jacket or semijacketed bullets and from the copper alloy
comprising the primer cap. Rubeanic acid has proven to produce useful
gunshot residue patterns even when lead-free, full-metal jacket ammunition
has been used.

Firearms examiners also estimate ranges of fire from shotgun pellet
patterns. When a shotgun is fired, the pellet mass spreads laterally. Thus,
pellet patterns fired at different ranges have different sizes and different
shot densities. A widely used rule-of-thumb is that the pellets spread 1
inch laterally for each yard down range. In order to determine the range
of fire from a shotgun pellet pattern, the firearms examiner needs the
original pellet pattern, the shotgun used to fire the pat- tern, ammunition
from the same lot as that used to fire the pellet pattern, and a knowledge
of the weather conditions at the time of the shooting. Typically, the firearms
examiner then test fires the shotgun at various ranges until he or she
obtains a pellet pattern similar in size and pellet density to the questioned
pattern. It is also possible to use regression analysis to determine the range of
fire and its confidence limits. If regression analysis is used, the firearms
examiner must use some measure of the size of the pellet pattern. The following
have all been used as measures of the sizes of pellet patterns

The radius of the smallest circle that will just enclose the pellet
pattern

The area of the smallest rectangle that will just enclose the pattern

The arithmetic mean of the lengths of the sides of the rectangle
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The geometric mean of the lengths of the sides of the rectangle

The firearms examiner fires a series of pellet patterns at selected
ranges, measures their sizes, and then calculates the equation for the size of
the pattern as a function of range of fire that best fits the data for the test-
fired pellet patterns. The equation is then used to calculate the range of fire
from the size of the questioned pellet patterns. Confidence limits for the
range of fire estimate can be calculated by standard statistical methods.

The sizes of shotgun pellet patterns are affected by the choke of the
shotgun barrel. Full-choke barrels fire smaller, denser pellet patterns than
cylinder-bored barrels (i.e., barrels without any choke). Double-barreled
shot- guns often have barrels with different chokes. A number of barrel
inserts and adjustable compensators can also be placed in a shotgun barrel to
change its choke. Thus, a firearms examiner may have to test fire pellet pat-
terns using both barrels of a double-barreled shotgun and make range of fire
estimates for both barrels. Likewise, if the shotgun has an adjustable
compensator, the firearms examiner should test fire pellet patterns for the
extreme settings of the compensator (greatest choke and least choke) and
make range-of-fire determinations for both settings.

Sawing off the barrel of a shotgun may increase the size of the pellet
patterns it will fire. However, this phenomenon depends on the type of
shotshells fired. With some types of shotshell, little or no spreading is seen,
even when the barrel is shortened to 6 inches.

The size of a shotgun pellet pattern can also be affected by the
presence of an intermediate target (such as a window, window screen, or
door). If the mass of shotgun pellets encounters a target that slows down
the leading pellets in the mass, the trailing pellets will overtake and
collide with them. The leading pellets will be deflected on new trajectories so
that the pellet pattern produced in the final target will be larger than

would be the case in the absence of the intermediate target. The shotgun
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pellets may be marked by the intermediate target or pick up trace
evidence from it.

The direction of fire can be determined

from a variety of phenomena. It can obviously be determined from
the locations of entrance and exit wounds (with due allowance for the
possible deflection of the bullet by bone). If the bullet passes through a
bony plate, such as the vault of the skull, it will punch out a cone-shaped
hole. The wider end of the cone indicates the direction the bullet was
traveling. Coning or beveling is observed not only with bone but also
with glass, wallboard, and wood. If a bullet strikes a long bone, such as a
femur, it will punch out a wedge-shaped segment of bone; the wedge will
be displaced in the direction the bullet traveled.

The paths of bullets are also frequently reconstructed at crime
scenes. Because most shootings take place at short ranges, the paths of the
bullets can be approximated by straight lines. An accurate reconstruction of
the path of a bullet requires that the bullet mark two fixed objects within the
crime scene. For example, a bullet might pass through (or perforate) the
wall of a room, leaving an entrance hole (sometimes referred to as the in-
shoot defect) in the wallboard on one side and an exit hole (or out-shoot
defect) on the other. Rods, strings, or laser beams can be centered in each of
the two holes to approximate the bullet’s path. The farther apart the in-shoot
and out-shoot defects are, the more accurate the reconstruction will be. If the
bullet makes only a single hole at the crime scene, the bul- let’s angle of
impact can be estimated from the shape of the bullet hole. For an elliptical
bullet, the ratio of the width of the hole to its length is approximately the
sine of the angle of impact. This is the same method used to determine the
angle of impact of a blood drop and is subject to the same uncertainties.
Even if the path of the bullet cannot be accurately determined, it may be
possible to define the general area that the bullet came from and limit the

area that must be searched for expended cartridge cases and other evidence
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of the shooter. If a bullet came through an open window to strike a victim all
locations from which a fired shot would not reach the window can be
eliminated as locations of the shooter. Suppliers of crime scene processing

equipment now often also sell materials for bullet trajectory reconstruction.

Ricochet

Bullets may be deflected from their trajectories by ricochet. When a
bullet strikes a target it either penetrates the target, disintegrates upon
impact, or ricochets. Ricochets can occur from any surface, including water.
For any particular target surface, there is a critical angle of incidence below
which bullets will ricochet from the surface. For most surfaces this angle is
around 5 or 6 degrees. The angle of ricochet is generally less than the angle
of impact. Bullet shape and composition also affect whether ricochet will
occur. Round- nosed bullets are more likely to ricochet than pointed bullets,
and full metal jacket bullets are more likely to ricochet than semijacketed
bullets or lead and lead alloy bullets. A ricochet causes a bullet to lose much
of its kinetic energy so that it is more likely to inflict a penetrating rather
than a perforating wound. Ricochet also upsets the yaw angle of the bullet so
that it may produce a key-hole wound. A ricocheting bullet may pick up
trace evidence, such as particles of concrete or brick, from the surface from

which it ricochets.

Silencers

The acoustic phenomena associated with the discharge of a firearm
also merit discussion. When the hot propellant gases encounter the
atmosphere outside the firearm, they generate sound waves. Carbon
monoxide in the propel- lant gases may also be ignited explosively. The
muzzle of a firearm, therefore, acts as a point sound source from which
sound waves radiate spherically. The bullet itself may also function as a

sound generator. If its velocity exceeds the speed of sound, it will produce a
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bow shock wave as it travels through the air. Firearms may be equipped with
silencers to reduce the noise level of their discharges. No firearm can be
completely silenced; sound can only be reduced. Two methods for silencing
a firearm may be used: external and internal. An external silencer is a
device that fits on the muzzle of the weapon. A commercial external silencer
consists of a pressed steel shell that contains a series of baffles to break up
and dif- fuse the muzzle gases. Steel wool packing can also be used. Internal
silencing involves drill- ing ports in the weapon’s barrel to vent the
propellant gases. A steel sleeve packed with steel wool may surround the
barrel. Criminals may improvise external silencers (from stacks of washers,
for example) or modify a weapon to provide internal silencing. External
silenc- ers may produce markings on the surfaces of fired bullets.
Misaligned baffles may score the bullets’ surfaces, even to the extent of
effacing rifling marks. Internal silencing may leave burrs inside the barrel
that will mark any bul- lets fired through it. The markings made by an
external silencer or those produced by the burrs left inside the barrel when a
weapon is internally silenced may be sufficiently repro- ducible to permit
microscopic comparisons.

The sound waves generated by bullets can be eliminated by using
ammunition with a muzzle velocity below the speed of sound. If the
silenced firearm is commercially pro- duced, it may be designed around a
cartridge with a subsonic muzzle velocity, or reduced velocity ammunition
may be produced for it. However, the use of subsonic ammunition may
require too much modification of the sighting of a weapon (e.g., a sniper
rifle) to be feasible.

In World War I the sound and flash of artillery pieces were used to
pinpoint their location for retaliatory counterbattery artillery fire. The
observations of multiple observers were pooled to triangulate the position
of the artillery pieces. This concept has been updated for law enforcement

use. Several major cities (including Washington, D.C.) have deployed
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arrays of microphones in neighborhoods with high levels of gun violence.
Computer software can identify sounds as gunshots and provide
responding officers with their approximate locations. The software has
the capability of differentiating the sounds of different types of firearms
so that it may be possible to deter- mine if multiple weapons were fired in

a par- ticular shooting incident.

Firearms Examinations in the Investigation of War Crimes and
Human Rights Violations

In the 20th and 21st centuries firearms have been used in the
commission of a vast number of atrocities: the 1940 Katyn Forest
massacre of 4000 Polish prisoners of war by the Soviet Union; the
murders of over a million Jews by Nazi Einsatzgruppen, the 1944
massacres of Belgian civilians and American military personnel during
the Battle of the Bulge, the 1968 My Lai Massacre (in which 300 to 500
Vietnamese civilians were killed by U.S. Army troops) and the ethnic
“cleansings” in the Balkans in the 1990s. In the investigation of such
incidents, firearms examination can pro- vide a wealth of useful information.
The bullets and cartridges recovered at the scenes of the atrocities may of
course be linked to weapons belonging or issued to specific individuals. Bullets
and cartridges may also provide evidence as to who committed the
atrocities. For example, an archaeological excavation of a mass grave in
the Ukraine recovered numerous cartridges for German machine pistols.
These artifacts confirmed that the dead were Jewish victims of one of the
German execution groups that operated in the Ukraine during World War
IT (rather than victims of Soviet terror). The cartridges bore the dates
1939, 1940, and 1941, showing that the mass execution occurred no earlier
than 1941 (when that part of the Ukraine was occupied by the German
army). In this instance the dating of the incident was of critical

importance because the archaeological excavations were undertaken in
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support of Australian prosecutions of accused Nazi war criminals.

Firearms Examinations and Battlefield Archaeology

Battlefield archaeology uses the methods of archaeology to
reconstruct human behavior on battlefields. The distribution of artifacts
such as bullets, percussion caps, and cartridges can be used to locate
battlefields (if the precise location of an engagement is unknown or
disputed), to locate troop positions on the field, to provide estimates of the
numbers of weapons of a particular type used in the battle and to chart the
movements of weapons across the battlefield. Comparisons of firing pin
impressions on cartridges excavated on the Little Bighorn battlefield (scene
of Custer’s Last Stand) allowed archaeologists to track the movement of a
particular .45 caliber 1873 Springfield cavalry carbine from the hill where
the initial onslaught of the Sioux and Cheyenne warriors overwhelmed
several detached companies of Custer’s force to Last Stand Hill, where
Custer and the remnants of his command were wiped out. Microscopic
comparisons of firing pin impressions on the large number of .44 caliber
Henry cartridges recovered from the field enabled archaeologists to estimate
how many Henry and Winchester repeating rifles were used by the Native
American participants in the battle. The Sioux and Cheyenne warriors had
more repeating rifles than was previously believed, and these weapons gave
them a significant firepower advantage over the troopers of the 7th Cavalry,
armed with single shot carbines and Colt revolvers.

The semi-arid environmental conditions of the American West seem to
be the most conducive to the preservation of markings on soft copper
percussion caps and cartridges. The most significant applications of
microscopic firearms examinations have been to 19th century Indian Wars
battlefields: Cieneguilla (1854), the Fetterman Massacre (1866), and
Hembrillo Canyon (1880). Bullets and cartridges recovered from battlefields

sometimes provide a vivid glimpse of the last moments of a soldier’s life.
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An expended .52 caliber cartridge excavated at the scene of the Fetterman
Massacre (in which several thousand Sioux, Cheyenne, and Arapahoe
warriors ambushed and killed 79 U.S. Army troops and two civilians) had
two firing pin impressions made by different Spencer repeating carbines:
the cartridge had misfired in one carbine and a desperate soldier had picked

up the ejected cartridge and manually loaded it into another carbine.

Types of Tool Marks

The three categories of tool marks are com- pression (or indented)
tool marks, sliding tool marks, and cutting tool marks. Compression tool
marks result when a tool is pressed into a softer material. Such marks
often show the outline of the working surface of the tool, so that class
characteristics of the tool (such as dimensions) can be determined. The
individual characteristics of the tool may be more difficult to discern in
compression tool marks. Sliding tool marks are created when a tool slides
along a surface; such marks usually consist of a pattern of parallel
striations. Class characteristics are more difficult to determine from sliding
tool marks. For example, screw- drivers, chisels, and pry bars could all
make very similar sliding marks. Cutting tool marks are a combination of
compression and sliding tool marks. The cutting tool indents the mate- rial
being cut and, as it does so, the working surfaces of the tool slide over the
cut surface.

The quality of a tool mark is very much affected by its substrate,
the material on which the tool mark is made. In general, soft metals such
as lead, copper, and brass are excellent recipients of tool marks. Many
plastics are good surfaces for the retention of tool marks. Painted surfaces
are also excellent substrates for tool marks because paint layers consist of a
plastic vehicle or binder in which pigment particles are dispersed. Other

sur- faces, such as raw wood and hard metal, are poor substrates for tool
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marks. Raw wood is a poor substrate for sliding tool marks because its grain
structure has the same dimensions as the striations in the typical tool
mark. Hard metal surfaces are poor recipients of tool marks because their

hardness prevents them from being marked by tools.

Processing of Tool Marks
at Crime Scenes

Tool marks may be found on a variety of surfaces. Points of entry such
as doors and windows should be examined for pry marks. Doors of safes and
cabinets may also show pry marks. Cutting tool marks may be found on lock
hasps, chains, and chain link fences. Once a tool mark is found, the crime
scene technician must take care to prevent alteration of the mark. In
particular, he or she should make sure that no one attempts to fit a suspect
tool into a tool mark; to do so risks alteration of the mark and would vitiate
the value of any transferred trace evidence on the tool.

Safe burglaries in particular provide a wealth of tool marks. Safes may
be broken into in a variety of ways. For example, safes may be broken open
with a cutting torch. While the cutting torch itself leaves no tool marks
on the safe, there may be cutting tool marks on the hoses used to connect the
oxygen and acetylene tanks to the cutting torch. Lightweight safes used in
the home or by small businesses can be opened by prying open the door.
This will leave tool marks on the edge of the door and the adjacent frame.
The front plate of the safe door can be peeled away by insertion of a pry bar
or similar tool between the front plate and the door’s frame. Once the front
plate is peeled away from the frame, the locking bars in the safe door may be
forced back with the pry bar. In this case, tool marks will be found on the
front plate and the locking mechanism. A hole may be pounded or chopped
through the cladding of the safe. Two areas are usually attacked: the bottom
or the front plate adjacent to the lock. If the bottom is the site of attack, the
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hole will be pounded through into the safe and the valuables extracted
through the hole. If the front plate is the site of the attack, the locking
mechanism will be forced open to allow access to the interior of the safe.
Such “pound” jobs leave indented tool marks at the point of attack. If a
small hole can be made in the outer cladding of the safe, it may be enlarged
by ripping the cladding. Tool marks will be found at the point where the hole
was started in the cladding and on the edges of the rip where the cladding
was pulled away with pliers.

Electric drills can also be used to attack safes. A high-torque drill may
be used to drill through the locking bars in the safe door. A jig or metal
frame will be attached to the front plate of the safe door to position the drill
properly. The safebreaker usually draws layout lines on the front plate to
ensure that the jig is attached in the right place. These layout lines are
important evidence and should be care- fully photographed. A “drill” job
leaves drill marks, both those made in the locking mechanism as well as
those made in attaching the jig to the front of the safe. A core drill may
also be used to drill a large hole in the side of the safe through which the
safe contents can be removed. A jig is attached to the side of the safe to
guide the core drill.

Most of the methods used to attack safes release safe insulation, which
can be transferred to the perpetrator’s clothing, footwear, or tools. Safe
insulation may contain Portland cement, vermiculite, gypsum, diatomaceous
earth, or sawdust. Microscopic examinations may associate the trace
evidence removed from a suspect’s clothes, shoes, or tools with the
insulation in the safe. For such examinations to have value, the investigator
must ensure that no cross contamination between the safe insulation and the
evidence taken from the suspect can occur. The investigator must be sure to
collect a representative sample of the safe insulation for comparison.

Once tool marks have been identified at the scene of a crime they

should be documented in the usual manner with notes, sketches, and
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photographs. The photographs should show the locations of the tool marks;
however, even macrophotography will rarely show sufficient detail to allow
the photographs to be used for laboratory comparisons. Photographs are
often useful to the laboratory examiner as clues to how the crime scene
marks were made. Once the documentation of the marks is completed, the
tool mark evidence should be collected for subsequent laboratory
examination. If the object bearing the tool mark can be transported, it
should be collected and sent to the forensic science laboratory. The
operative rule is that the thing itself is the best evidence. However, if the
object cannot be transported, a cast of the tool mark should be made. The
ideal casting medium for tool marks reproduces the microscopic detail of the
tool mark and is dimensionally stable, easy to use at crime scenes, and
inexpensive. A variety of casting materials have been used to make casts
of tool marks: negative moulage, low-melting metal alloys (e.g., Wood’s
metal), and silicone rubber. The material that most closely meets the
criteria of an ideal casting material is silicone rubber. It faithfully
replicates the microscopic detail of a tool mark. It is dimensionally stable
if 1s stored at room temperature (prolonged storage at 100 degrees Celsius may
cause anisotropic expansion of the cast), and it is relatively inexpensive.
Silicone rubber casting material is sold as a partially polymerized base
with which a catalyst must be mixed to complete the polymerization. The
base material is filled with gray or red pig- ment particles. Silicone
rubber casting mate- rial is available in two different viscosities: one has the
consistency of thick cream, the other the consistency of putty. The thicker
material is especially useful for casting tool marks on vertical surfaces.
After the catalyst has been kneaded into the mass of base material, the

mixture can simply be pressed into the tool mark.
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Laboratory Examinations
of Tool Marks

In the forensic science laboratory, the tool mark examiner carefully
examines the questioned tool mark along with any tools that have been
submitted for examination. If the tool mark examiner concludes that the
tool mark could have been made by a submitted tool, he or she will use the
tool to prepare test tool marks for microscopic comparison. The making of
such marks is the most time-consuming part of tool mark examination. For
microscopic comparisons of the crime scene tool marks and the test marks to
be successful, the test tool marks must be made using the same tool
surface as that used to make the crime scene mark; more- over, the test tool
mark must be made in the same way (particularly using the same angle of
attack). The test tool marks are made using a malleable and ductile
material such as lead, tin, or aluminum. These materials accurately
reproduce the individual characteristics of the tool surface, but are soft enough
that they will not damage the tool surface.

The tool mark examiner makes microscopic comparisons of the test
tool mark and the questioned tool mark in order to match markings made
by individual characteristics of the tool. Individual characteristics of
tools result from manufacturing processes, from wear, and from damage
due to misuse. For example, the cutting edges of bolt cutters and wire
cutters are usually hand-ground on a grinding wheel. This process results
in each cutting edge having a unique pattern of striations. This pattern of
striations will in turn produce a unique pattern of markings in a tool mark.
However, many modern manufacturing techniques can produce tools that
when new do not possess sufficient individual characteristics to permit the tool
marks they make to be distinguished from one another. Occasionally what

appear to be individual characteristics on a tool are found to be class
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characteristics. For example, a screwdriver used in a series of break-ins
was found to have a pattern of striations on the side of the blade and
ripple marks on the face of the blade. These features matched marks left
at the crime scenes. However, the forensic tool mark examiner discovered
that screwdrivers of the same brand and size purchased at local hardware
stores exhibited the same features. The striation pattern on the side of the

blade and the ripple marks were produced by the die used to stamp

Figure 21.8 Microscopic comparison of sliding tool marks made
with the same screwdriver.

e  Positive identification. The class char- acteristics (as far as
they can be determined) are consistent and that individual characteristics
match. This means that the likelihood that a tool other than the tool
submitted for examination made the tool mark is so remote that it must
be regarded as a practical impossibility.

«  Negative identification. The tool mark was not made by the
submitted tool. This means that the class characteris- tics did not match.
In this instance no microscopic comparison will have been undertaken.

e Inconclusive. This means that the out the blades of the

screwdrivers. This case emphasizes the need for tool mark examiners to be
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familiar with the various techniques in the manufacture of tools. Confronted
by tool marks made by an unfamiliar tool, the tool mark examiner may have
to contact the tool manufacturer for information regarding pro- duction
methods and even acquire examples of the different stages of tool
manufacture. Figure 21.8 and Figure 21.9 show microscopic comparisons of

sliding tool marks and cutting tool marks, respectively.

Figure 21.9 Microscopic comparison of cutting tool mark made with

the same pair of shears.

As is the case with firearms examinations, tool mark examiners can
reach one of three conclusions: class characteristics match but that
sufficient individual characteristics to declare a match could not be found.
The tool mark examiner does not render a negative identification in this
instance because the individual characteristics of the tool may have been
altered by further use between the time it left the marks at the crime

scene and the time it was collected as evidence by investigators.
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Tool Marks on
Manufactured Items

Tool marks on manufactured items may also be useful in an
investigation. For example, in the case of the kidnapping and murder of
Charles Lindbergh’s son, the planing marks on pieces of lumber used to
fabricate the ladder used by the kidnapper led the investigation to the
lumber mill in North Carolina where the boards had been cut; the lumber
yard where the kidnapper bought the lumber was also identified.
Unfortunately, the lumber yard did not keep records of cash transactions,
so the identification of the kidnapper had to wait until he spent some of
the ransom money.

The following examples of tool marks made during manufacturing

have proven to be forensically useful:

1. Hammer marks on the heads of nails and brads

2. Extrusion marks on pipe

3. Machining marks on metal shavings

4. Extrusion marks (and manufacturing defects) in plastic film,

plastic cling wrap, and plastic bags
5. Ream marks on sheets of flat glass

6. Punch defect marks on illicitly manufactured drug tablets

Plastic sheet may be produced by extrusion through a die followed
by “calendaring” between large rollers. Plastic film and plastic bags are
melt-extruded through a circular die (blown-bubble extrusion) and
maintained in the form of an air-filled balloon as the hot plastic cools.
When plastic film is produced, the balloon is pressed into a sheet
between ‘“nip” rolls. When plastic bags are produced, the balloon is

allowed to collapse and a heat sealer seals the plastic layers together at
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specific points rather than throughout their lengths. Both calendaring and
extrusion pro- duce patterns of parallel striations on the plastic layers.
The calendaring and extrusion processes, as well as the wind-up process, also
cause the polymer molecules in the plastic layers to be oriented parallel to the
direction of calendaring or extrusion, making the plastic layers
birefringent. The calendaring and extrusion marks on plastic sheets, plastic
film, and plastic bags can be visualized as shadow- graphs or by means of
Schlieren optics. A polarization table can also be used to compare plastic
sheets, plastic film, and plastic bags.

Illicitly manufactured drug tablets can be examined for tool marks
left by the pressing process. Samples of seized drug tablets can be compared
using a number of features: nature and quantity of the active ingredient
(usually a hallucinogen such as LSD or a central nervous system
stimulant such as amphetamine); the nature of any diluent or excipient
(inactive substances such as lactose, maltose, corn starch, or calcium sulfate
used to give the dosage bulk); the presence of impurities from the method
used to synthesize the active component; physical features such as size and
shape, color, and weight; and marks made by punch defects on pressed
tablets.

Molded tablets encountered by law enforcement agencies are
almost invariably illicitly manufactured. Molded drug tablets are used in
the pharmaceutical industry for research purposes only. Molded tables
are produced by making the diluent and active ingredient into a paste,
pressing the paste into a mold, and allowing it to dry. Unless the molds
used to produce the tablets have defects, molded tablets cannot be
meaningfully compared, microscopically. Pressed tablets are produced by
pressing a mixture of active component and diluent in a die between two
punches. The faces of the punches are heat treated to harden them:;
however, careless handling can damage them so that tablets pressed in

them bear microscopically comparable tool marks. The interpretation of
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such microscopic comparisons must take into account marks on tablets that
are not the result of punch defects. “Picking” is caused by the adherence
of the drug mixture to the punch face (usually where the punch has a logo or
letter on its face). Picking causes small cavities in the surface of the pressed
tablets. “Sticking” is the result of fine particles sticking to the walls of
the die; the particles score the edges of the pressed tablets as they are
ejected from the die. The test tool marks used in the microscopic
comparisons of pressed tablets are made not by pressing test tablets (a
process likely to dam- age the punch faces if conducted by inexperienced
persons), but by making impressions of the punch faces in a semiplastic
material such as modeling clay. These microscopic comparisons can
determine if a seized punch press made a particular tablet or batch of
tablets, if a single punch press or a multistation punch press was used to
make a batch of tablets, and if more than one clandestine drug

laboratory made a particular type of illicit tablet.

Striation Matching for
Personal Identification

Striation matching has also been used in personal identification.
Human finger and toe nails have striation patterns on their upper and
lower surfaces. The size and spacing of these striations is determined by
the dermal ridges of the nail bed; the dermal ridges are comprised of
dermal papillae, the same structures that also comprise the dermal ridges
of fingerprints. It seems reasonable that the pattern of striations on the
surfaces of a fingernail or toenail should be unique to a particular nail of
a particular person. The limited number of studies of the striation patterns
on the fingernails of identical twins have sup- ported this hypothesis.
Nails are prepared for examination by pressing them between two flat

surfaces, such as microscope slides. The ridges on the under surface of
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the nail are examined; the ridges on the upper surface of the nail are
usually worn smooth and show little detail. The ridges on the nail surface
are best observed when the nail is rendered opaque by sputter coating the
nail (a procedure commonly used to prepare specimens for scanning electron
microscopy). Silicone rubber casts of the nail ridges can also be made

and compared microscopically.

Challenges to Firearm and Tool Mark Examinations

In the wake of the 1993 Daubert decision and the extended struggle
over the admissibility of DNA evidence, the so-called identification
sciences (fingerprint identification, questioned document examination, shoe
and tire track examination, and firearm and tool mark examinations) have
come under increased scrutiny by the courts. Critics of firearm and tool
mark examinations have claimed that these examinations are wholly
subjective. Firearm and tool mark examinations are partially objective
and partially subjective. The microscopic examinations carried out by
examiners are objective; the examiners’ interpretations of those
examinations in terms of whether a particular firearm or tool made the
marks examined microscopically do have a subjective component. However,
courts have held that subjectivity does not render tests unscientific and
inadmissible. Critics of firearm and tool mark examinations have also
argued that markings on bullets and cartridges and in tool marks lack
sufficient individuality for the examiner to assert that a questioned bullet
or cartridge was fired in a particular firearm or that a particular tool made
the questioned tool mark. And they have objected to firearms examiners
testifying that their examinations absolutely identify the firearm or tool that
made the evidentiary marks that have been microscopically examined. Some
courts have agreed that the conclusions firearm and tool mark examiners
should be limited to reason- able scientific certainty, rather than absolute

certainty. Both the Association of Firearm and Toolmark Examiners
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(AFTE) and the Scientific Working Group for Firearms and Toolmarks
(SWGGUN) have adopted interpretive guidelines that permit examiners
only to state that the likelihood that another firearm or tool made the marks
1s so remote as to be considered a practical impossibility. Critics have also
asserted that the methods of firearm and tool mark used in the microscopic
comparisons of bullets, cartridges, and tool marks have not been adequately
validated. While the number of validation studies is not large, some large-
scale studies have been per- formed (without error, it is important to note).
Finally, critics have asserted that proficiency testing of firearm and tool
mark examiners is inadequate. This charge has some merit. However, those
forensic science laboratories that are accredited by the American Society
of Crime Laboratory Directors—Laboratory Accreditation Board (ASCLD-
LAB) are required to have all their laboratory examiners participate in
frequent proficiency tests. Moreover, the examiners’ reports and court- room
testimony must also be monitored, to insure that the examiners’ conclusions
are well-grounded scientifically. The results of firearm and tool mark
proficiency tests con- ducted by Collaborative Testing Service of McLean,
Virginia (currently the only source of firearm and tool mark proficiency
tests), have been examined to estimate the error rate for these examinations:
for the two time periods whose test results were examined, the false
identification rate ranged between 1.0 and 1.3 percent. To date, no challenge
to the scientific basis of firearm and tool mark examination has been

successful.
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Case Study

Police were summoned to the apartment of two women where a
shooting had occurred. One of the women was found dead of a perforating
(through and through) gunshot wound of the chest. The decedent was
wearing a short dress- ing gown at the time of the shooting. The other
woman claimed that she and the decedent had had a lovers’ quarrel and that
she (the survivor) had attempted to commit suicide with a

.22-caliber pistol. A struggle for the gun had ensued, during which
the pistol accidentally discharged, killing the decedent instantly. An
examination of the garment worn by the decedent revealed two bullet holes: one
with bullet wipe under the left arm and a second in the right chest area. No
gunshot residue was found either by a visual examination or by chemi- cal
tests. Test firings of the .22-caliber pistol with ammunition from the
same lot as that with which the pistol was loaded at the time of the fatal
shooting showed that the combina- tion of pistol and ammunition produced
vis- ible gunshot residue deposits out to a range of 25 inches. Several
conclusions could be drawn from these observations. First, the fatal bul- let
traveled in a left-to-right direction through the victim’s chest. Second, the
shot was fired from a range greater than 25 inches—a dis- tance greater
than the average adult woman’s arm length. It was, therefore, highly
unlikely that the decedent was struggling for control of the pistol. The

surviving woman was charged with murder and subsequently convicted.
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1. Match the colums:

cartridge oT/Iaya

casing

breechblock | mpoTsikka

barrel HApe3HOM CTEH

rifling bench | ctBON

recoil 3aTBOP
shotgun BUHTOBKA, PYKbe
Rifle I'mnb3a
broaching PYXbe,
TPOOOBHK
swaging YAApHUK
firing pin pa3BajbllOBKa
2. Translate from English to Russian:
Choke
Assault rifle
gunpowder
trigger
wad
Shutter

Return spring

shotshell

smokeless powders

muzzle
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Translate from Russian to English:

[Topox

BuaTOBKA

3aTBOp

Y napHuk

JRISE S

Hpo6oBuk

Pyunoe opyxue

[Tyns

Kanubp

I'nin3a

False/true:

Cartridges can only be rimfire.

T/F

Plastic can also be used to jacket bullets.

T/F

Fired bullets may be difficult to recover at the

scenes of crimes.

T/ F

The rifling characteristics of the barrels

cannot be altered by reboring them.

T/F

Automatic and semiautomatic weapons function

in one of three ways: blowback, recoil,

or gas piston.

T/F

® 2N W

Vocabulary:

Trigger — crryCKOBOM KPIOYOK

Gunpowder — nmopox

Assault rifle — mrypmoBasi BUHTOBKA
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Rifle — BuHTOBKA, pyXKbe

Handgun — py4yHoe oraectpenabHOe Opy>KHe, TUCTOJIET
cartridge casing, shotshell- runn3a

barrel — cTBON

recoil — ornaya

firing pin — yaapHux

muzzle — xyio

wad — DK

Automatic weapon — aBTOMaTHYECKOE OPYyIKHE
Semiautomatic weapon — MoJIyaBTOMAaTHYECKOE OPYKHUE
Shotgun — npoGoBuK

Bullet — mynst

Shutter — 3aTBOP
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ID Verification Biometﬂc_ Data Digital Passport

Text 1: Personal Identification Methods in Forensic Science

A fundamental goal of forensic science is to establish the identity of
individuals connected to a crime, either as victims or perpetrators. This process,
known as personal identification, relies on scientific principles to compare
unknown evidence with known samples. The methods vary in their certainty,
from presumptive (indicative) to conclusive (definitive). The key principle is
that identification is based on both class characteristics (shared by a group)
and individual characteristics (unique to a single source).

The most reliable methods are those that analyze unique biological or
physical features:

. Fingerprint Analysis (Dactyloscopy): This is one of the oldest and
most trusted methods. It is based on the permanence and uniqueness of friction
ridge skin patterns (loops, whorls, arches) on fingers, palms, and soles. Latent
(invisible), patent (visible), or plastic (impressed) prints are recovered and
compared against databases.

. DNA Profiling (Genetic Fingerprinting): This is considered the

gold standard for biological identification. It analyzes specific regions of an
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individual's deoxyribonucleic acid (DNA). Except for identical twins, every
person's DNA 1is unique. Analysis can be performed on minute samples like
blood, saliva, hair roots, or skin cells.

. Dental Analysis (Forensic Odontology): Teeth are extremely
durable. This method involves the examination of dental records, X-rays, and
unique dental work (fillings, crowns) to identify individuals, especially in cases
of severe decomposition or mass disasters.

Other important methods include:
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. Anthropological Analysis: Used primarily for skeletal remains.

Forensic anthropologists determine biological profile characteristics such as
sex, age, stature, and ancestry from bones. They also analyze individualizing
features like healed fractures or unique bone structures.

. Facial Recognition and Superimposition: This involves
comparing a photograph or video of an unknown person with a known suspect's
image. Craniofacial superimpositionis a technique where a skull is
photographed and compared to an antemortem photo of a missing person.

. Other Biometric Methods: These includeiris or retina
scanning, gait analysis (study of walking patterns), and earprint analysis,

which are more often used in security than in traditional crime scene work.
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In practice, forensic experts often use a combination of methods to reach

a positive identification, with the method chosen depending on the condition and

type of evidence available.

EXERCISES FOR ENGLISH PRACTICE

Exercise 1: Make Word Combinations (Match a word from Column

A with a word from Column B to form a common forensic term from the

text.)
Column A: Column B:
1. friction a. fingerprint
2. biological b. profile
3. DNA c. disaster
4. latent d. odontology
5. mass e. identification
6. class f. ridge
7. forensic g. characteristics
8. craniofacial , h. photograph
9. antemortem 1. superimposition

10. positive

J. profiling
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Word Match

Compound Words

Exercise 2: Match the Columns (Connect the identification method

with its primary subject of analysis.)

Column A: Column B:

1. Dactyloscopy a. Bones and skeletal remains
2. DNA Profiling b. Teeth and dental records

3. Forensic Odontology c. Skin ridge patterns

4. Forensic Anthropology d. Skull and photographs

5. Craniofacial Superimposition e. Blood, saliva, or hair roots

Exercise 3: Paraphrase the Following

(Rewrite these sentences in your own words in

e s

Paraphrasing REStES

1. Personal identification 1S a

fundamental goal of forensic science.
2. Fingerprint analysis is based on the uniqueness of friction ridge
skin.
DNA is considered the gold standard for biological identification.
Forensic odontology is crucial in cases of severe decomposition.

A biological profile includes estimates of sex, age, and stature.

Latent prints are invisible to the naked eye.

3

4

5

6. Identification relies on both class and individual characteristics.
7

8 Teeth are extremely durable and can survive extreme conditions.
9

Experts often use a combination of methods for conclusive results.

10.  Gait analysis is the study of a person's walking pattern.
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Exercise 4: True or False? (Mark the statements as T (true) or F
(false) based on the text.)
1.

2.
3.
4.
5.
6.
7.
8.
9.

[a—
e

All identification methods provide conclusive proof of identity.
Fingerprint patterns are unique even between identical twins.
DNA profiling can only be done with large samples of blood.
Forensic anthropology is used primarily for fresh corpses.

The term "antemortem" refers to something before death.

Class characteristics can uniquely identify a single person.
Plastic fingerprints are three-dimensional impressions.

Iris scanning is a common method at every crime scene.

Dental records are a form of known sample for comparison.

The main purpose is to link individuals to a crime scene or event.

Exercise 5: One Word is Odd (In each

O d d group, cross out the word or phrase that

is NOT directly related to the core

WO rd S method.)

1.  Fingerprint  Analysis: latent

print, whorl, DNA strand, arch, minutiae.

2.

AN

stature.

DNA Profiling: chromosome, saliva, blood, dental filling, hair root.
Forensic Odontology: molar, X-ray, femur, crown, enamel.
Forensic Anthropology: stature, ancestry, loop pattern, skull, pelvis.
Types of Prints: patent, plastic, latent, biometric.

Biological Profile Components: sex, age, shoe size, ancestry,
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7.  Related to Identification: conclusive, presumptive, irrelevant,
comparative.

8. Sources of Known Samples: criminal database, medical records,
suspect's alibi, dental casts.

9. Durable Evidence for ID: teeth, bone, fresh fruit, hair with root.

10.  Forensic Specialists: odontologist, anthropologist, dactyloscopist,

2

chef.

Questions Answers
Exercise 6: Answer the Questions (Provide short answers based on
the text.)
1. What are the two main types of characteristics used in
identification?

2. Name the three basic fingerprint pattern types.

3. Why is DNA profiling not useful for distinguishing between
identical twins?

4. What kind of forensic expert would analyze a skeleton to determine
its age?

5. What is the key difference between a patent and a latent
fingerprint?

6. What does the term "biological profile" refer to?

7. Which identification method is most associated with mass disasters
and why?

8. What is the purpose of craniofacial superimposition?

9. Name one biometric method mentioned other than fingerprints.

10.  What is the ultimate goal of applying these methods in a forensic

context?
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Exercise 7: Gap-Fill Completion (Fill in the blanks with a suitable

term from the text.)
When a 1) is discovered, the first step is often to search for 2)

. If a weapon is found, experts try to lift 3) prints
from its surface. For a degraded body, a forensic 4) might be
called to examine the teeth, while a forensic 5) would analyze the
bones. If tissue is available, a sample is sent for 6) to generate a

genetic profile, which can be compared to a missing person's 7)

sample (like a toothbrush). A 8) identification can be made if

multiple methods, like dental records and a unique skeletal feature, both point to
the same individual. Throughout this process, the integrity of the evidence and
the 9) of custody must be maintained to ensure the findings are

admissible in 10)
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Text 2: Biomedical Methods of Identification in Forensic Science

Forensic human identification 1s a systematic process that
compares postmortem data from human remains with antemortem data from
missing persons. Among the most reliable methods are biomedical techniques,
which offer scientific, objective, and often highly individualizing evidence.

The primary, most definitive biomedical methods are:

. DNA Analysis: Often considered the gold standard, DNA profiling
compares genetic material from biological evidence—such as blood, saliva,
semen, hair roots, bone, or teeth—to a reference sample. Techniques like
Polymerase Chain Reaction (PCR) amplify specific regions, such as Short
Tandem Repeats (STRs), to create a unique genetic profile. DNA is unique to
each individual (except identical twins) and can provide a random match
probability of less than one in a trillion.

. Friction Ridge Analysis (Fingerprints): This method relies on the
unique and persistent patterns of friction ridge skin on fingers, palms, and feet.
The philosophy is based on the premises that these ridges form before birth,
persist throughout life, and their patterns and details are unique and never
repeated.

. Forensic Odontology (Dental Analysis): Teeth are highly resistant
to decomposition and extreme conditions. Identification is achieved by
comparing postmortem dental radiographs, records of dental work, or unique
dental features with antemortem dental records.

Other Biomedical and Analytical Techniques:

. Blood Typing and Serology: An earlier form of biochemical
identification, it classifies blood based on the presence of antigens (e.g., ABO
and Rh systems). While less discriminating than DNA, it can be used for
exclusion.

. Body Fluid Identification: Presumptive and confirmatory tests

identify the source of a biological stain (e.g., blood, saliva, semen) before DNA
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analysis. Advanced methods like Raman spectroscopy can identify fluids
without consuming the sample.
. Advanced Molecular Analyses: Emerging fields include the

analysis of microRNA (miRNA) for estimating time since death or tissue
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origin, and DNA methylation patterns for forensic age estimation.

The Identification Process & Evidence Handling:
Identification involves meticulous collection, preservation, and analysis.
Biological evidence must be collected using sterile techniques to avoid cross-
contamination, air-dried, and packaged in paper—not plastic—to prevent
degradation. The chain of custody must be meticulously documented. The
analysis follows a standard flow: extraction, quantitation, amplification,
separation, and interpretation. In cases of degraded or mixed samples, a partial
profile may be obtained. A profile from a crime scene (a questioned sample) is
compared to a reference sample from a suspect or victim, or searched against a

database like the Combined DNA Index System (CODIS).
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EXERCISES FOR ENGLISH PRACTICE

Exercise 1: Make Word Combinations
Task: Combine a word from List A with one from List B to form a common term

from the text.

List A: List B:

chain sample
antemortem match probability
Cross contamination
friction ridge
questioned sample
random tandem repeat
reference custody

short data
biological evidence
postmortem data
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Word

Match

Compound Words

Exercise 2:

Match the Columns

*Task: Match the forensic method (1-10) with its primary characteristic or

purpose (A-J).*

List A:

List B:

1. DNA Profiling

A. Uses dental records and X-rays for

identification.

2. Friction Ridge Analysis

B. A national system for storing and

comparing DNA profiles.

3. Forensic Odontology

C. Technique to copy millions of

copies of a specific DNA region.

4. CODIS Database

D. Analyzing  DNA  methylation

patterns to determine age.

5. PCR (Polymerase Chain Reaction)

E. A documented history of who

handled evidence.

6. Presumptive Test for Blood

F. Genetic material left behind from

skin cells on touched objects.

7. Chain of Custody

G. The study of stable biomarkers for

estimating time since death.

8. miRNA Analysis

H. Kastle-Meyer test to indicate the

possible presence of blood.

9. Touch DNA

I. Based on the uniqueness and

persistence of fingerprint patterns.

10. Forensic Age Estimation

J. Compares STR markers to provide

an individual genetic profile.
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f~ A Exercise 3:  Paraphrase the
@ b &

t : Following
P ara p h ras | n g Task: Rewrite these sentences in your own

words.

1. DNA is present in most

nucleated cells of our body.

2 Friction ridges develop on the fetus prior to birth.

3. Teeth are highly resistant to decomposition.

4 Proper evidence collection is crucial to avoid contamination.

5. A random match probability is the chance of a random person
matching the DNA profile.

6. The analysis of biochemical markers can provide insights into a
suspect's physiological state.

7. A partial profile can occur if a DNA sample is degraded.

8. Mass spectrometry allows for precise identification of substances in
biological samples.

0. Visual identification can be unreliable due to postmortem changes.

10.  The integrative process of identification begins at the death scene.

Exercise 4: True or False?

Task: Indicate if the statement is true (T) or false (F) based on the text.
1. Mitochondrial DNA is inherited paternally.
2. Identical twins have different DNA profiles.

3. Plastic bags are recommended for storing dried biological evidence.
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4. The ABO blood group system is more discriminatory than STR
DNA analysis.

5. The "double-swab" technique is considered the most efficient for
collecting touch DNA.
6. Next-Generation Sequencing (NGS) is becoming a new standard in

forensic genetics.

7. Forensic odontology is only useful for identifying recently deceased
individuals.

8. Alocus is a specific location on a chromosome.

9. Circumstantial evidence like clothing is considered a primary

scientific identifier.

10.  Saliva can be a source of DNA for profiling.

Exercise 5: One Word is Odd

Od d Task: In each line, find and cross out the

one term that does NOT fit the category.

WO rd S 1. Biomedical ID

Methods: DNA  profiling, fingerprint

analysis, toolmark analysis, forensic odontology.

2. Sources of DNA: bone, saliva, glass fragment, hair follicle, blood.

3. Steps in DNA Process: extraction, quantification, speculation,
interpretation, amplification.

4. Types of Fingerprints. latent, plastic, forged, patent.

5. Stored in CODIS: convicted offender profiles, forensic unknowns,
fingerprint cards, missing person profiles.

6.  Related to Evidence Integrity: chain of custody, contamination,
quick analysis, proper packaging.

7. Body Fluids for Analysis: semen, saliva, fiber, peripheral blood,

vaginal fluid.
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8.  Postmortem Changes: rigidity, lividity, decomposition, vaccination
scar.

0. Used in Age Estimation: dental wear, DNA methylation, blood
typing, epiphyseal fusion.

10.  Biomarker Types: protein markers, metabolic markers, fiber

markers, genetic markers.

Questions Answers

Exercise 6: Answer the Questions
Task: Provide short answers based on the text.

1. What are the three primary methods of human identification
according to Interpol?

2. Why are teeth particularly valuable for identification in mass
disasters?

3. What is the main purpose of the PCR technique in forensic DNA
analysis?

4. What should an investigator do to prevent cross-contamination
when collecting biological evidence?

5. What 1s the key difference between areference sample and
a questioned sample?

6. Name two advantages of using saliva for biochemical marker
analysis.

7. What does STR stand for, and why is it used in forensics?

8. What is the principle behind friction ridge identification?
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9.  What might be the cause of obtaining only a partial DNA profile?

10. Besides identification, what other information can biochemical

analysis from bodily fluids potentially provide?

A word or phrase that has the
Same Or exact meaning as
another word or phrase.

Bg s Huge

Exercise

the

A word or phrase that has the

OPPOSsIte meaning as
another word or phrase.
Big Small

Synonyms and Antonyms

*Task: For words 1-5, find the synonym from the list. For words 6-10, find the

antonym. *
Words: Synonyms List:
1. Postmortem Definite
2. Unique Durable
3. Degradation Individualized
4. Confirmatory Posthumous
5. Robust Deterioration
Words: Antonyms List:
6. Antemortem Inclusion
7. Exclusion Purity
8. Presumptive Definite
9. Integrity Postmortem
10. Contamination Corruption
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TEXT 3. ICT IN IDENTIFYING CRIMINALS AND VICTIMS

Information and Communications Technology (ICT) has fundamentally
transformed the process of identifying both perpetrators and victims of crime.
This transformation is powered by tools that analyze digital traces, biological
evidence, and visual data, moving investigations from traditional methods to
technology-driven precision.

1. Digital Evidence: The Electronic Witness
Digital evidence is information of value to an investigation that is stored on,
received, or transmitted by an electronic device. This evidence is latent, like
fingerprints or DNA, and can be found on computers, smartphones, and even
modern appliances. Mobile device forensics, a critical subfield, involves
extracting data like call logs, text messages, GPS locations, and deleted files
from smartphones and tablets in a legally admissible manner. The process
follows strict stages: seizure, acquisition (creating a forensic image), analysis,
and reporting. This data can place a suspect at a scene, reveal criminal intent via
communications, or establish a victim's last known movements.

2. Artificial  Intelligence and Biometric  Identification
Artificial Intelligence (AI) mimics human intelligence, with machine learning
enabling systems to recognize complex patterns from large datasets. This

capability is crucial for biometric identification.
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. Facial Recognition: Al-powered facial recognition software (FRS)
can rapidly match faces from surveillance footage or photos against databases.
This is pivotal for identifying suspects in robberies, locating missing persons,
and even resolving cold cases by matching old photographs to modern
databases. Al algorithms can also analyze low-quality or obscured images, such

as faces turned from the camera or partial license plates.
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. DNA Analysis: Al assists in interpreting complex DNA mixtures,
where evidence contains genetic material from multiple people. Machine
learning algorithms can help "deconvolute" these mixtures to separate and
identify individual profiles, generating critical investigative leads.

3. Integrated Platforms and Real-Time Analysis
A paradigm shift is occurring toward integrated forensic platforms that connect
the laboratory to the crime scene. The goal is to perform robust, on-site analyses

that yield court-admissible evidence in the critical "golden hours" after a crime.
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This includes mobile DNA technologies and portable chemical analyzers.
Furthermore, predictive policing algorithms use historical crime data to forecast
where crimes might occur or who might be a victim, allowing for more efficient
resource allocation. Gunshot detection systems use acoustic sensors to instantly
locate firearm discharges, drastically reducing police response times.

4. Victim Identification and Recovery
ICT plays a profound role in identifying and protecting victims. Facial
recognition can help identify victims of human trafficking or child exploitation
who may be unable or unwilling to identify themselves. In missing persons
cases, comparing images of found individuals against family photos or databases
can lead to safe recovery. The analysis of a victim's own digital devices—their
smartphone location history, social media activity, or communications—can be
crucial in understanding their timeline and interactions before an incident.

Conclusion
From the micro-level of data bits on a phone to the macro-level of Al analyzing
city-wide crime patterns, ICT provides an indispensable toolkit. It allows
investigators to identify criminals with greater speed and accuracy and offers
new avenues to find and safeguard victims, making the pursuit of justice more

efficient and effective.

EXERCISES FOR ENGLISH PRACTICE

Exercise 1: Make Word
Combinations
Match a verb from Column A with a

term from Column B to form a
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Column A: Column B:
extract forensic image
create a intelligence
analyze patterns
recognize persons
establish resources
locate missing data

follow a timeline
mimic human data

allocate

chain of custody

recover deleted

files, evidence

Word Match

Compound Words

Exercise 2:

Match

the Columns

Connect the ICT term with its primary application in identification.

Column A:

Column B:

1. Mobile Device Forensics

a. Matching faces from CCTV to a

database.

2. Facial Recognition Software (FRS)

b. Separating genetic profiles from

multiple contributors.

3. Al-Powered DNA  Mixture

Analysis

c. Analyzing text messages and call

logs.

4. Predictive Policing Algorithms

d. Forecasting potential crime hotspots.

5. Gunshot Detection Systems

e. Pinpointing the origin of firearm

discharges.

6. Digital Forensic Image

f. Understanding a victim's last

movements.
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7. Social Media Monitoring

g. A bit-by-bit copy of a hard drive for

analysis.

8. GPS Location Data

h. Enabling on-site, admissible

evidence collection.

9. Integrated Forensic Platform

1. Gathering open-source intelligence

on activities.

10. Machine Learning

j. The ability of systems to learn from

data patterns.

2

Paraphrasing

forensically sound manner.

Exercise 3: Paraphrase
the Following
Rewrite these sentences in
your own words in English.

1.  Digital evidence
is information stored or
transmitted in binary form.

2. Mobile device

forensics extracts data in a

3. Al mimics human decision-making processes.

A S AN

Facial recognition can help identify victims of human trafficking.
The chain of custody documents who handled evidence.
Predictive policing allows for efficient allocation of resources.

A forensic image is an exact copy of a storage device.

DNA mixture interpretation is a challenge for crime labs.

The "golden hours" are critical for an investigation.

10. Data can be recovered from deleted disk space.
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Exercise 4: True or False?

Mark the statements as T (true) or F (false) based on the text.

1. Digital evidence can only be found on computers and smartphones.

2. The stages of mobile forensics include seizure, acquisition, and
reporting.

3. Artificial Intelligence requires constant direct human intervention to
work.

4. Facial recognition is useful only for identifying suspects, not
victims.

5 Al can help analyze low-quality video footage.

6 A "forensic image" is a rough summary of a device's contents.

7. Predictive policing uses historical data to forecast crime.

8 GPS data from a phone cannot be used as evidence.

9 Machine learning helps computers recognize patterns.

10. Integrated platforms aim to move analysis solely into the
laboratory.

Exercise 5: One Word is Odd
O d d In each group, find and cross out the word that
does not fit the category.

WO rds 1. Digital Evidence

Sources: smartphone, hard drive, witness

statement, cloud storage.
2. Mobile Forensics Stages: seizure, speculation, analysis, reporting.

3. Biometric Identifiers: fingerprint, license plate, iris pattern, DNA.
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4. Al  Applications: facial  recognition, DNA  deconvolution,
handwritten report, crime forecasting.

5. Items extracted via forensics: call log, GPS coordinate, murder
weapon, text message.

6. Related to FEvidence Integrity: chain of custody, hashing,
fabrication, write blocker.

7. Victim  Identification Tools: familial DNA search, suspect
interrogation, facial recognition, missing persons database.

8. Predictive Policing Inputs: historical crime data, weather patterns,
officer's horoscope, time of day.

9. Components of an Integrated Platform: portable analyzer, wireless
communication, central database, typewriter.

10. Types of Data Analysis: statistical, predictive, random,

comparative.

Questions Answers

Exercise 6: Answer the Questions
Provide short answers based on the text.

1. What are the four main stages of the mobile device forensics
process?

2. Name one way Al is used in DNA analysis.

3. How can facial recognition technology help in cold cases?
4. What is the main purpose of creating a "forensic image"?
5. Besides criminals, who else can be identified using facial

recognition according to the text?
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6 What does ICT stand for?

7 What is the "golden hour" concept in investigations?

8. What type of evidence is described as "latent," similar to DNA?
9 What is the goal of predictive policing algorithms?

10. Name one challenge that integrated forensic platforms aim to solve.

Synonym

A word or phrase that has the
same or exact meaning as
another word or phrase. another word or phrase.

Big —ey  HUGE Big Small
Exercise 7: Match the Synonyms & Antonyms

A word or phrase that has the
OppOosite meaning as

Part A (Synonyms): Match words from List 1 with their closest synonym from
List 2.

Synonyms
List 1 List 2
crucial distribute
extract offender
perpetrator critical
admissible remove
allocate permissible

Part B (Antonyms): Match words from List 3 with their opposite from List 4.

Antonyms
List 3 List 4
digital innocent
efficient analog
victim lose
guilty perpetrator
acquire inefficient
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THE CONCEPT AND TYPES OF EVIDENCE

Evidence = Facts Supporting or Refusing a Claim

In legal and inestigative sestings, evidencs the foundtion for determining what hanpened.

TYPES OF EVIDENCE
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Text 1: Evidence in Criminalistics

1. The Core Definition

In criminal law, evidence refers to any material presented in court to
prove or disprove alleged facts, ranging from physical items like a weapon to
intangible elements like witness testimony. Fundamentally, evidence is any
perceptible thing that tends to demonstrate, establish, or disprove a fact. It is the
cornerstone upon which both prosecution and defense build their arguments in
any criminal case.

2. Major Types of Evidence

Evidence is not a singular concept but is categorized based on its nature
and relationship to the facts of a case.

. Direct vs. Circumstantial Evidence: This is a primary
classification. Direct evidence directly proves a fact without requiring any
inference, such as an eyewitness account of the crime or a clear security camera

recording. In contrast, circumstantial evidence (or indirect evidence) suggests a
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fact by implication. Finding a suspect's fingerprint at a crime scene does not

prove they committed the crime but strongly implies their presence.

PERSONAL IDENTIFICATION

Core Defilnition
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. Physical Evidence: Also called real evidence, this consists of
tangible items collected from a crime scene, victim, or suspect. Examples
include weapons, biological materials (DNA, blood), fibers, footprints, or
documents.

. Testimonial Evidence: This is spoken or written statements given
under oath by witnesses, victims, or experts.

. Documentary Evidence: This encompasses any relevant written or
recorded material, such as contracts, financial records, emails, text messages,
and official reports.

. Digital Evidence: Any data stored or transmitted electronically,
including emails, social media posts, GPS data, and files from computers or
smartphones.

. Demonstrative Evidence: This type includes objects, pictures,

models, or animations used in court not as original evidence but to illustrate or
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explain complex facts or testimony (e.g., an anatomical model, a crime scene
diagram).

3. Forensic Classifications: Individual vs. Class Evidence
Forensic science further classifies physical evidence based on its identifying
power. Individual evidence has physical qualities unique to a single, specific
source. Examples include a fingerprint, a DNA profile, or the unique striation
marks on a bullet fired from a specific gun. Class evidence, however, has
qualities that can only be associated with a group of items, not a single source.
Examples include a common blood type, the tread pattern of a popular brand of
shoe, or the general make and model of a car. Class evidence is crucial for
narrowing the pool of suspects or items.

4. The Critical Role of Admissibility
Not all collected material can be presented in court. For evidence to
be admissible, it must be ruled so by a judge based on key criteria. The two
most fundamental criteria are:

1. Relevance: The evidence must logically make a key fact in the case
more or less probable.

2. Lawful Collection: Evidence must be obtained legally, respecting
constitutional rights. Evidence gathered through an illegal search, for example,

may be deemed inadmissible under exclusionary rules.

LANGUAGE LEARNING EXERCISES
Here are seven different types of exercises, each with 10 tasks based on

the text above. Instructions for the teacher are included.

Exercise 1: Make Word Combinations
Goal: To build technical vocabulary and

learn common forensic collocations.

Task: Combine a word from List A with a word
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from List B to form a standard term from the text. Some words may be used

more than once.

List A: List B:
direct evidence
circumstantial characteristic
physical collection
testimonial witness
digital source
documentary recording
demonstrative model
admissible profile
individual ruling
class analysis

Word Match

Compound Words

Exercise 2: Match the Columns

Goal: To

concepts with their definitions and examples.

Task: Match the type of evidence (1-10) with its correct description (A-J).

Column A:

Column B:

1. Direct Evidence

A. A fingerprint, which is unique to one person.

2. Circumstantial Evidence

B. Blood type A, shared by many people.

3. Individual Evidence

C. A 3D model of a crime scene used in court.

4. Class Evidence

D. An eyewitness stating they saw the defendant

commit the crime.
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5. Testimonial Evidence E. Text messages extracted from a suspect's

phone.

6. Digital Evidence F. A murder weapon collected from the scene.

7. Demonstrative Evidence | G. Evidence that has been ruled acceptable for

presentation in court.

8. Admissible Evidence H. A written contract that is relevant to the case.

9. Documentary Evidence | 1. A statement given under oath by a witness.

10. Physical Evidence J. Fingerprints found at the scene, implying

presence but not guilt.

Exercise 3: Paraphrase the
Following

Goal: To practice explaining
Pa ra p h rass i n g complex ideas in simpler or alternative
English.

Task: Rephrase these sentences from

the text in your own words without
changing the core meaning.

1. "Evidence is the cornerstone upon which both prosecution and
defense build their arguments."

2. "Circumstantial evidence suggests a fact by implication."

3. "Individual evidence has physical qualities unique to a single,

specific source."

4. "For evidence to be admissible, it must be ruled so by a judge."
5. "Digital evidence encompasses any data stored or transmitted
electronically."
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Exercise 4: True / False / Not Stated

Goal: To develop careful reading and information verification skills.
Task: Read the statements below. Mark them as True (T), False (F), or Not
Stated (NS) based on the information in the text.

1. All evidence collected by the police is automatically allowed in
court.

2. A security camera video clearly showing a crime is an example of
direct evidence.

3. Class evidence can conclusively prove that a specific person was at

a crime scene.

4. The text states that digital evidence is becoming less important.

5. "Relevance" and "lawful collection" are criteria for admissibility.

6. A witness's spoken account in court is called documentary
evidence.

7. Finding a suspect's common shoe tread at a scene is powerful

individual evidence.
8.  An expert witness provides testimonial evidence.
0. Demonstrative evidence is an original item from the crime scene.
10. The main purpose of evidence is to support or challenge facts in a

casc.
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A word or phrase that has the A word or phrase that has the

Same Or exact meaning as Opposite meaning as
another word or phrase. another word or phrase.
Bg —ey HUGE Big Small

Exercise 5: Match the Synonyms & Antonyms
Goal: To expand vocabulary by finding words with similar and opposite
meanings.

Task A (Synonyms): Match the forensic term with its closest synonym.

Synonyms
Tangible Suggest
Inadmissible Definitive
Proof Physical
Conclusive Evidence
Imply Excluded

Task B (Antonyms): Match the forensic term with its direct antonym.

Antonyms
Direct evidence Inadmissible
Individual characteristic Disprove
Admissible Circumstantial evidence
Prove Innocence
Guilt Class characteristic

Exercise 6: One Word is Odd
Od d Goal: To refine understanding of thematic

categories and professional logic.
Words

Task: In each group of four words, identify which

one does not thematically belong with the others and explain your choice.
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A

Knife, DNA sample, Fiber, Eyewitness

Relevance, Weight, Color, Lawful Collection
Fingerprint, Striation mark, Blood type, Handwriting
Expert, Victim, Diagram, Bystander

Email, Contract, Text message, Footprint

Questions Answers

Exercise 7: Answer the Questions

Goal: To practice information retrieval and formulating complete,

accurate

answecers.

Task: Answer the following questions in full sentences based on the text.

I.
2.

What is the simple, core definition of evidence?

What is the key difference between direct and circumstantial

evidence? Give an example of each.

as?

3.

4
5
6.
7
8
9

10.

What is another name for "physical evidence"?

Name three examples of digital evidence.

What is the purpose of demonstrative evidence?

How does "individual evidence" differ from "class evidence"?
What two main criteria must evidence meet to be "admissible"?
What might happen to evidence that was obtained illegally?

What type of evidence would a signed financial record be classified

Why is evidence described as the "cornerstone" of a criminal case?
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Text 2: Evidence in Criminalistics and ICT Usage

The nature of evidence in criminalistics has undergone a fundamental
transformation in the digital age. Modern investigations must now account for
two complementary realms: the physical world of traditional forensic evidence
and the digital world of electronic data. Today, it is estimated that digital
evidence is a factor in about 90% of all criminal cases. The integration of
Information and Communication Technologies (ICT) is not merely an addition
to the forensic toolkit but a complete reimagining of how evidence is identified,
collected, analyzed, and presented in court.

The Duality of Modern Evidence
Traditional physical evidence—such as fingerprints, fibers, or ballistic
materials—remains crucial and is often analyzed with advanced technological
instruments. However, digital evidence has become equally indispensable.
Defined as any information stored or transmitted in binary form that may be
relied on in court, it extends far beyond cybercrime. Digital evidence from
emails, text messages, location history, and social media can prove intent, alibi,
or relationships in almost any type of crime, from fraud to homicide.

The Core of Digital Evidence and Forensics
Digital forensics is the disciplined process of recovering, preserving, and
analyzing this electronic data. Unlike physical evidence, digital evidence is
exceptionally fragile; it can be easily altered, deleted, or corrupted, whether
accidentally or maliciously. Therefore, its handling follows strict protocols
centered on forensic soundness. Key principles include:

. Chain of Custody: Meticulous documentation of every person who
handles the evidence.

. Integrity Verification: Using hash algorithms (like SHA-256) to
create a unique "fingerprint" of a digital file to prove it has not been altered.

. Minimal Handling: Analysts work only on forensic copies of the
original data, created using write blockers to prevent any changes to the source

material.
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ICT Tools and Applications in the Investigative Process
ICT provides the specialized tools that make digital forensics possible and

enhances traditional methods.

l. Collection & Acquisition: Tools like Cellebrite UFED or Oxygen

Forensics are used to extract data from smartphones, including deleted
files. Forensic imaging software (e.g., FTK Imager) creates a complete bit-
for-bit copy of a hard drive.

2. Analysis: Analysts sift through vast amounts of data using software
to find relevant evidence. This process is increasingly aided by Artificial
Intelligence (AI) and machine learning, which can automatically categorize
images, detect patterns, or analyze communications.

3. Integration &  Intelligence: Modern decision intelligence
platforms allow investigators to correlate digital evidence with other data
sources (like financial records or communication logs) to uncover hidden

connections and build a comprehensive picture of a case.
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4. Emerging Frontiers: New fields like IoT forensics (data from
smart devices) and cloud forensics (data from services like Google Drive)
present both challenges and new sources of evidence.

Challenges and Legal Considerations
The reliance on ICT in evidence handling introduces complex challenges.
Investigators face encryption, jurisdictional issues with cloud data, and the
sheer volume of datato process. Furthermore, for digital evidence to be
admissible in court, prosecutors must prove it was legally obtained, is authentic,
and its integrity is preserved—a process often more complex than for physical
evidence. A lack of specialized training for both investigators and legal
professionals can be a significant hurdle.

In conclusion, ICT has moved from a supporting role to the very core of
modern criminalistics. The future of forensic evidence lies in the seamless
integration of physical and digital analysis, powered by sophisticated tools and

guided by rigorous scientific and legal standards to uncover the truth.

EXERCISES FOR ENGLISH LANGUAGE PRACTICE

1. Make Word Combinations
Combine a word from List A with a word

from List B to form a key term or phrase from the

text.
List A: List B:
1. digital a) evidence
2. chain b) of custody
3. hash c) algorithm
4. physical d) intelligence
5. forensic e) forensics
6. write f) blocker
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7. artificial

g) soundness

8. cloud h) warrant
9.10T 1) forensics
10. search ) evidence

Word Match

Compound Words

2. Match the Columns

Match the forensic concept (Column A) with its correct definition

(Column B) and a related tool or principle (Column C).

Column A: Column B: Column C:

1. Digital Forensics a) A process for | 1) SHA-256
recovering/preserving electronic data

2. Chain of Custody b) A log tracking everyone who |ii) FTK Imager
handled evidence

3. Hash Algorithm c) A hardware tool to prevent data | iii) Detailed

alteration during copying

evidence log form

4. Write Blocker

d) A function creating a unique digital

fingerprint for a file

1v) Cellebrite
UFED.
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Paraphrasing

3. Paraphrase the Following

Restate these sentences from the text in your own words.

1. Digital evidence has become equally indispensable.

2. Digital forensics 1is the disciplined process of recovering,
preserving, and analyzing electronic data.

3. Analysts work only on forensic copies of the original data.

4. The reliance on ICT introduces complex challenges.

4. True / False / Not Stated
Determine if the statement is True (T), False (F), or if the information is
Not Stated (NS).

1.  Digital evidence is only relevant in cybercrime cases.

2. A hash algorithm can prove that a digital file has not been altered.

3. Traditional fingerprint analysis has been completely replaced by
digital methods.

4. Al is used to help analyze large volumes of digital data.
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5. "Cloud forensics" refers to investigating data stored on local servers
only.

6. The text states that all police officers are experts in digital forensics.

7. Proper chain of custody is less important for digital evidence than
for physical evidence.

8. A "write blocker" is used to speed up internet connectivity.

9. Encrypted data presents a challenge for investigators.

10.  The percentage of crimes involving digital evidence is decreasing.

5. One Word is Odd

Identify which word in each group does not thematically belong.

1. Fiber, Fingerprint, Email, Bullet casing.

Cellebrite, FTK Imager, Magnifying glass, Oxygen Forensics.
Preservation, Analysis, Alteration, Collection.

Al, Machine Learning, Blockchain, Typewriter.

AN

Prosecutor, Analyst, Investigator, Suspect.

| : l

Questions Answers

6. Answer the Questions

Provide full-sentence answers based on the text.

1.  What are the two main realms of evidence in modern criminalistics?
2. Why is digital evidence considered "fragile"?

3. What is the purpose of creating a "forensic copy" of digital data?

4. Name two examples of digital evidence mentioned in the text.

5. What does the acronym "IoT" stand for in "loT forensics"?
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6.  What legal standard must digital evidence meet to be admissible in
court?

7. According to the text, what is a major challenge caused by the
volume of digital data?

8. How can Al assist in digital forensics?

9.  What is the role of a "write blocker"?

10. What is the estimated percentage of crimes that involve digital

evidence?

Synonym

A word or phrase that has the
same Or exact meaning as
another word or phrase. another word or phrase.

Big —————— Huge Big Small
7. Match the Synonyms & Antonyms

A word or phrase that has the
opposite meaning as

*For tasks 1-5, match the word with its closest synonym. For tasks 6-10,

match the word with its antonym.

Synonyms Options
indispensable acceptability
meticulous essential
fragile support
corroborate delicate
admissibility thorough
Antonyms Options
integrity destroy
preserve fake
authentic stable
volatile corruption
comprehensive partial
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Firearm and Tool Mark Examinations

Walter F. Rowe

Forensic Digital Photo Imaging

INTRODUCTION

Crime scenes, evidence, victims, and suspects must be documented. This
is accomplished by measurements, notes, diagramming, and photo imaging. The
old adage “A picture is worth a thousand words” is very true; in fact, in some
cases a picture is worth many thousands of words. Photo imaging, then, is a very
important part of the documentation process. It provides the judge and jury with
a realistic visualization of the conditions, and relative positions of evidence and
items of interest, at a crime scene. In this chapter, we will be addressing digital
photo imaging. More and more agencies are choosing this better technology
over the film camera. However, the 35 mm film camera still remains a very
viable tool in the CSI’s arsenal.

THE CAMERA

The 35 mm film single lens reflex camera has for many years been the
camera of choice for crime scene Investigators. It is versatile, relatively easy to
use, and takes excellent images. Various types of film including black and
white, color negative, and color positive, along with a wide variety of special
films and film speeds allow the 35 mm film camera to be adapted to just about
every situation. With technology ever moving forward, we are now living in the
era of digital photo imaging. There are two basic types of digital cameras. The
“point and shoot” and the SLR (single lens reflex). The digital camera uses a
sensor, a CCD or charged coupled device, to “see” the image. The image is then
recorded on a memory card instead of film. An advantage to the digital camera
is the ability to review the picture that was taken immediately. If there was a
mistake made, if the image is out of focus, or improperly exposed, another

image can be taken that is correct. Remember, you may not erase or delete an
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image taken at a crime scene, just as you cannot destroy the negatives of out-of-
focus or bad pictures.
THE DIGITAL POINT-AND SHOOT CAMERA

The digital point-and-shoot camera is a good, basic, inexpensive camera.
It is able to record digital images on internal memory, with most having the
ability to record to a memory card of varying sizes. The camera has either a
rangefinder-type aiming device or the camera may have a video display screen
from which the image can be composed. Most cameras in this category have
built-in flashes and are, for the most part, fully automatic. They produce an
adequate image but lack the versatility of the digital single lens reflex (SLR).
These cameras do not have the ability to use interchangeable lenses. The lens
that comes with the camera is what you have. The ability to zoom in and out to
your subject is limited. In some cases, the zoom feature is not optically driven
but rather software driven. Some have what is alleged to be macro capabilities or
settings; however, these are soft ware not optical functions.

THE DIGITAL SLR CAMERA BODY

The digital SLR is a single lens reflex camera. This means that the

R - Prism

Shutter

Mourror

Figure 11.1 Single lens reflex (SLR) camera. When
composing an image, the photographer looks through
the viewer and the image is reflected off of a mirror,
allowing him or her to see exactly what the camera
SCees.
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viewfinder that is used to aim and compose the image uses the same lens

through which the image is recorded. There is a viewing screen on the camera;

however, it is not
used to compose
the 1image, but
rather to view the
image after it is
taken and to view
the menu setting
for the camera.
(See Figure 11.1.)
The digital SLR
camera body is
similar to that of
the 35 mm film
camera. Most of
the controls are

located on the

Figure 11.2 SLR camera

body. There is usually a screen on which the menu can be displayed and various

options are available. There are many options that can be set from the menu.

Some will be specific to the particular brand of camera, and some are generic to

most or all digital SLRs (see Figure 11.2). Some of these options include:

o Image quality—You can set the quality ¢ for high, medium, or low.

o White balance—This allows the image ¢ taker to adjust to the type of

light being used, i.e., fluorescent, daylight, incandescent, cloudy, or shade.

o ISO sensitivity—This allows the set-+ ting of a “virtual film speed.”

Since there is no film used, this setting allows the setting in many digital SLRs

from ISO 100 to ISO 1600.

o Multiple exposure—With some digital SLRs with this setting, it is
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possible to make double, triple, and more exposures. Monochrome—This setting
allows the camera to record images in black and white.

o File number sequence—When set to continuous, this will identify the
image with a unique number. If not set to “continuous,” each time you remove the
memory card, the identifying number starts at one

o Image quality—You can set the quality ¢ for high, medium, or low.

Aperture
An aperture is a hole or an opening through which light is admitted
through the lens and onto the sensor. The size of the aperture can be made larger
or smaller to
accommodate a
proper  exposure.
The smaller the

number, the larger

F2.8 F4 F8
Open g . Closed the opening. The
ﬂpt‘l‘tll!’t‘ JPL’[“U.I['(‘

larger the number,

Figure 11.3 This drawing depicts the aperture of {he gmaller the
a lens. The settings are in increments of “stops” or

F-stops. The larger the number the smaller the open- opening. The
ing. The smaller the number the larger the opening.
F-32 would be a small opening, while F-2.8 would be a numbers that

large opening. identify these

openings are called F stops (Figure 11.3).

Shutter

A shutter is a device that allows light to pass for a determined period of
time, for the purpose of exposing a light-sensitive electronic sensor to light to
capture a permanent image of an object or of a scene. Image numbering Image
numbering is a setting that can be set to Reset or Continuous. This setting should
be set to Continuous. This is for several reasons. The photo image identifier

should be unique. If set to continuous, it will assign a new number in successive
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order, not repeating any one number previously used. If the reset setting is used,
the camera will reset the photo image identifier each time the memory card is
removed and reinserted or after each time the pictures are uploaded to the
computer and deleted from the camera. If additional images were taken and
uploaded to the same folder, the computer would advise that there are already
images with those numbers. It will then ask if you want to overwrite (and
destroy) the original images. The image file name/number could be changed, but
this would not adhere to the rule that we do not change a photo image. For both

of these reasons, set this setting to Continuous

DIGITAL PHOTO IMAGING

The terms digital imaging and photography are basically synonymous.
They have the same meaning. They both can be defined as the act of recording
light or reflected light, from an object or group of objects and recording that
image on media. The media has traditionally been film, but in digital imaging it
is a memory card. Very rarely is light directly recorded, for this would require
the camera to be pointed directly at a light source such as the sun, a light bulb,
or other visible spectrum light emitting source. While there may be a need for it
in some specific instances, such as recording sun spots, the great preponderance
of what we do in forensic digital imaging is the recording of reflected light.

Light from a source, a flash, light beam, or ambient light strikes an object
or group of objects and is reflected off the objects and through the lens. The
amount of light allowed through the lens is controlled by the aperture. The
duration that the light is allowed through the lens is controlled by the shutter.
The cam era then “sees” the light through its lens and allows it to continue to the
sensor, the charged coupled device. It is then recorded or saved on media such
as a memory card.

These memory cards are manufactured in many different configurations,
depending on what type of memory card the manufacturer has decided to build

into the camera design. The memory cards are not interchangeable, however, so
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in order to share the images taken by the camera, you must upload them to a
computer. Several types of memory cards include SD (secure digital), memory
sticks, compact flash, xD-Picture Card, the RS-MMC (reduced size multimedia
card), mini-SD card, and many more.

ISO NUMBER

ISO numbers indicate the level of sensitivity of the digital SLR camera to
light. On a digital SLR, this sensitivity level is set from the menu. Each film for
35 mm film cameras has its own ISO number. It is necessary to set the film
speed on the camera so the internal meter will compute the correct exposure. If
you wanted to change ISO or film speeds, you would have to change film. In the
digital SLR, one can change the ISO (virtual speed) at any time by accessing the
menu. [SO stands for the International Organization for Standardization

EXPOSURE INDEX (EI)

Exposure index, or EI, refers to speed rating that you assigned to a
particular photo imaging situation. Exposure index may or may not be the same
as manufacturer’s recommendation. A light meter can understate or overstate
lighting conditions. In such cases one could adjust EI rating accordingly in order
to compensate for these effects and consistently produce correctly exposed
negatives. The digital SLR has a setting to compensate for extreme conditions
by overriding the meter so that a proper exposure is obtained.

FORENSIC DIGITAL PHOTO IMAGING

Forensic is defined “as pertains to a court of law.” So there is forensic
digital imaging, forensic entomology, forensic physical anthropology, forensic
engineering, etc.; all address the functioning of these fields in a legal context.
The addition of “forensic” to digital imaging adds a number of layers to the
correct practice of this discipline. Good digital imaging requires knowledge of
the technical aspects of recording objects and locations. Forensic digital imaging
requires knowledge of the technical aspects of recording objects and locations
but also requires this to be done with a proper method, a set policy, and

procedures all approved and accepted by law, the courts, and judicial decision
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SCIENTIFIC WORKING GROUP ON IMAGING TECHNOLOGY
(SWGIT)

The Scientific Working Group on Imaging Technology (SWGIT) was
created to provide leadership to the law enforcement community by developing
guidelines for good practices for the use of imaging technologies within the
criminal justice system. It should be considered the guide for any questions
involving how images should be taken, treated, and stored so that they may be
used in legal proceedings. The complete SWGIT document is available in PDF
format at http://www.theiai.org/guide lines/swgit and is periodically updated.

Technical photo imaging or technical photography is the recording of an
object or group of objects in the best manner possible to accurately represent a
scene or that object, on the day and time in question. Photo imaging or
photography is the recording of an object or group of objects to make an image
that is pleasing to the eye.

Evidence or lack of evidence must be documented at a crime scene. In
order to understand what happened at a crime scene, it is necessary to
reconstruct the scene and the scenario in order to investigate the crime and, if

necessary, prosecute the perpetrator successfully.

260



Figure 11.4 Used in the 40’s, 50, and 60s the old 4X5”
sheet film camera was used by police detectives and
newsmen alike. Each exposure required the photogra-
pher to change the film holder, focus the camera, cock
the shutter, and press the shutter. The operator would
then have to remove the film carrier, flip it over, rein-
sert it into the camera, then focus the camera, cock the
shutter, and press the shutter.

We cannot just take several snap shots of a scene and expect those few
images to be accept able. We must tell the story. For example, the St.
Valentine’s Day Massacre of 1929 is a very poorly documented scene. There
were only approximately five images taken. The camera used was a Speed
Graphic 4 x 5 in. sheet film camera (see Figure 11.4 to Figure 11.7). The images
were taken by a news photographer. In fact, as the story goes, the photographer
thought the image would look better with a hat on one of the victim’s chests, so
he (the photographer) placed it there. So much for the integrity of that crime

scene.
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Do the five or so images taken tell the story? Do they show the wounds?
Do they show the correct positions of objects? Do they show the position of the
victims in relation to the shell casings? Are the images distorted because of the
angle of the camera? What about livor mortis? Were scales used to size objects
in the scene? What did the other sides of the room look like? Where was the
door or doors? Were there windows and how many were there? What were the
victims looking at before they were killed? What direction is north? These may
have been sensational newspaper photographs, but they certainly did not tell the

story; they were not good technical images.
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Figure 11.5 4 X 5 sheet film holder. Each holder had

two sheets of film-—one on each side.

PHOTO IMAGING THE SCENE
You must identify the case and location. You must record the overall area
of the scene. You must image evidence and items of interest, and their

perspective to each other. You must capture each piece of evidence, record it
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correctly, scale it (show relative size), and you must do so without appearing to
hide exculpatory evidence—evidence which could be used by the opposition in
the case.

The use of a narrative to explain the condition, the exact location of items,
and the existence of artifacts, of course, is also very important and necessary
components of the overall documentation of a scene. They become a part of the
case report.

Digital imaging allows us to visually recreate the scene for investigators,
prosecutors, and jurors deciding the fate of individuals charged with a crime.

A picture is worth many thousands of words. If the narrative of a report
states “The handgun was located on the table next to the phone,” we can
summon a visual picture in our mind. But as we look at the picture (see Figure
11.8), we observe that the image we conjured may be quite different from what
was actually described. The image shows the location of the hand gun, which is
a semiautomatic pistol with the slide open and locked to the rear position,
indicating that the handgun does not have a cartridge in the chamber. The phone
is a cell phone which may or may not belong at this scene. Since it is a cell
phone, it may belong to anyone—the victim, a witness, an EMT, or even the
perpetrator.

Documentation of a scene or of evidence requires us to document the
documentation. Sounds redundant, but it is something that should be done. The
images should be documented, and I strongly recommend that they be listed in
the case report (see Figure 11.9).

The first thing that must be done is to identify the images. We want to
identify them as unique or individual. As an example, when an object is
analyzed in a laboratory we can sometimes identify it as belonging to a class.
We can identify a handgun as a .38 caliber. But, to make it unique, the handgun
is further examined and found to have a serial number. Now the handgun is
unique, one of a kind. It is the same with digital images. Images belong to the

class of “images of a scene.” We must make them unique by specifically
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identifying them. We do this by making our first image on the memory card, a
color balance/ ID card, sometimes called a “gray card” (see Figure 11.10). On
this card we place the case number, the image taker’s name, the date, and the
agency. This is done so that if the CD, magnetic media or memory card is
misfiled, it can be identified as belonging to a specific case. It also identifies the
case and images at trial.

The ID/color balance card can be laminated. A dry marker can be used to
print the appropriate information. It can then be reused by the CSI over and over
again.

The second image on the roll of film or as the second digital image should
be an image of the letter “N” for “north” (see Figure 11.11). This “N” can be
held by an assistant or propped against the wall or an object. The important
thing is that the north card is on the north side of the room or location. The
image should include a good portion of the north wall or north side of the crime
scene. This allows the CSI to document the north direction so that there is no
confusion at trial. When cases go to trial, too often there is a large span of time
between the time the images were taken and the actual trial. Sometimes years
pass. This is compounded by the fact that since the CSI works many cases, this
makes remembering which direction is north at a particular scene very difficult.

Images taken at a crime scene should be listed on the report form used by
the CSI. If the amount of images exceeds the number of spaces on the report, an
image continuation sheet can be used. The use of the log is a matter for each
individual agency to set as its own policy and procedure. The FBI, for example
advocates the use of the image log. There are advantages and disadvantages to
the use of an image log. It is helpful for the prosecutor to have an inventory of
the images available to him in order to prepare a solid case. It also eliminates
any question as to whether all images taken were delivered to the defense during
the discovery phase of the trial. It also identifies any images that may have been

lost or misplaced.
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The type of description placed on the log should be short but descriptive,

29 <6

such as: “gray card/image ID,” “north shot,” “handgun on end table,” “overall
living room s/n.” Note: “s/n” is an abbreviation meaning from the south to the
north. A disclaimer should be added to the report form, indicating that
directions, such as s/n (south to north) are approximate and are stated as such for
the purpose of identifying each image.

The disclaimer eliminates the potential for a defense attorney to nitpick
the description, such as “Isn’t it true, detective, that the image log states that this
image was taken south to north and the image taken was actually southeast to
north west?” If the defense can call into question one image, he or she can then

attempt to call all the images into question and move to have all images thrown

out.
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Figure 11.8 The description of the table in the living
room may conjure an image in our mind that is remark-
ably different from what existed at the scene. This is

why the photo image is so important. The gun could
be a rifle or shot gun, the phone could be a landline or

cordless phone, and the table may not be thought of as
in the middle of the floor.
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Crime Scene
@"& Investigator's Report

Report Classification | |Cmmmbu | |
mumM: Type of Location | | Agency] | investigator |
Victim's Name I | \ﬂcﬂmsml

o e et |
——— e T —
o e e L

Alcohol | | orugs | | Uighting Conditions |
Veicle [ | Make | | Model | | veur| | cotor | I
Vehicle Sheet | | mmw|:] License Pate State | [
Other Distinguishing Characteristics | |
Inventory Control Number | ImagesTaken | |
Evidence Collected Photo Images

1 3 1 i

2 2 2 2

3 -3 2 25

4 % 4 26

5 b s 2

6 % 6 28

7 o 7 29

3 30 3 30

9 n 9 31

10 2 10 2

n 1 n k£ ]

12 u 12 34

13 1 T 35

14 % 14 36

15 ) 15 3

16 38 16 38

” ) ” 39

18 ) 18 40

19 41 19 41

2 42 2 2

Fi 43 n 43

2 & 22 44

©2003, 2005 Patrick  Note: Startlisting photo Images an
Jones- AlRighls  Bis report - f addticnal space Is | Signature
Reserved neeced use Photo Listing Sheet

]

Figure 11.9 A sample case report with fields for listing photo images
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Figure 11.10 A color balance/ID card, sometimes
called a “gray card.” On this card we place the case num-
ber, the image taker’s name, the date, and the agency.
This is done so that if the CD, magnetic media or mem-
ory card i1s misfiled, it can be i1dentified as belonging to
a specific case. It also identifies the case and images at
trial.

IMAGING THE SCENE

At a crime scene, photo images are taken of the scene. Many are overall
images or perspective shots. Perspective shots are images that show one object
in relation to another object. These shots are very important in telling the entire
story. Is there a minimum number of photo images that can be shot at a scene? I
would say yes with qualification. We try to shoot the “four points of the
compass.” From the center of the scene (or the most important object in the
scene: North to South, South to North, East to West and West to East. Then
from the outer perimeter of the scene shoot inward north to south, south to north,
east to west, and west to east. The “north” card and the ID card should also be
included. This is 10 shots. This is the absolute minimum. There are exceptions
to this rule. You have to use some common sense. If there is evidence, you will

be photo imaging each piece with and without scale. You may wish to take
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additional perspective shots showing one piece of evidence in relation to

another.

Figure 11.11 The “N" or north card. This 1s photo
imaged in an overall photo image of the north wall or
a view to the north (if exterior). This allows the image
taker to acclimate him or herself to this and other
images of a scene after a large amount of time has past,
such as tral.

There  may
be a situation where
a victim is on the
floor in the center of
an 8 x 8 ft bath
room. If you tried to
photo 1mage using
the four points of
the compass, you
would end up with
eight images of the
four walls. In this
type of situation,
take several overall
images showing as
much of the room as

possible.

Remember, 10 shots

are the absolute minimum. Very rarely will you ever end up with just 10 photo

images for a case.

PHOTO IMAGES AS EVIDENCE

Evidence is normally thought of as something that is placed in a bag,

signed, sealed, and locked away. Digital photo images can also be evidence.

There are procedures that must be followed. After the images are taken at the

crime scene, they should be uploaded to a computer file. The images may not be

changed, modified, or manipulated. Once they are on the computer, burn them to

a CD. This will become your “master.” Seal the CD in an envelope, and mark it

as you would any other type of evidence. These images are like the negatives
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from a film camera. They will never be manipulated or modified. This is your
original and should not be opened unless you are directed to do so by the courts.
If there is an issue concerning the images introduced as evidence, the master can
be opened and a comparison can be made. Since the master is a digital copy of
the images from the camera, they are identical. Any copies or printed photo
images should be done from the file on the computer. What actually makes the
photo images evidence? It is your testimony. Attorney: “Detective, do these
digital photo images truly and accurately represent the crime scene on the date
and time in question?” Detective: “Yes, they do.” There is another issue of what
are the “best images” or the “official photo images” of the crime scene. If 100
photo images are taken of the scene by the crime scene investigator 45 minutes
after a news reporter took several photo images with a Polaroid camera, what are
the best images? Unfortunately, the several Polaroid images that were taken by
the reporter are the best images. This is because the photo images taken that are
closer in time to the actual incident would more truly and accurately represent
the crime scene on the date and time in question.
DELETING OF IMAGES FROM THE CAMERA

Digital cameras have many benefits. You can see the images immediately
after they were taken. A single memory card (4 gigabyte) can hold over a
thousand photo images. It also has some features that we may not use.
Specifically, 202 Forensic Science: An Introduction to Scientific and
Investigative Techniques we may not delete an image either because we didn’t
like it, it was improperly exposed, or it was out of focus. This is because it can
be stated by the defense that the image erased may have shown exculpatory
evidence. Defense attorney: “Detective, the digital photo images that have been
introduced into evidence jumps from 1234.JPG to 1236.JPG. Where is
1235.JPG? This also occurs several more times throughout the images submitted
as evidence in the case.” Detective: I deleted them because they were out of
focus and the lighting was not good in some.” Defense attorney: “How do I

know that the photo images deleted didn’t show that my client is innocent?
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Your, Honor, I move that all the photo images submitted by the prosecution be
thrown out due to the fact that the missing images may contain exculpatory
evidence.”
EVIDENCE AND ITEMS OF INTEREST

Documenting the scene also includes recording items of evidence out of
place. Items out of place are called artifacts. An artifact, in forensic science, can
be defined as “an object that does not belong.” Artifacts can be a bullet hole in a
mirror or glass window. It could be a letter clutched in the hand of a victim. It
could even be a VCR in the middle of the living room floor. An item out of
place could be a fireplace poker in a bathroom. We must also document items
which are not there. An example of this would be a table with one bottle of
wine, one wine glass, and two wine glass rings on a glass table. Where is the
second glass? Was it taken by the perpetrator? The two rings on the table should
be imaged as well as the single glass, and an overall showing both. An area of
dust on top of a shelf, with area that is dust-free could mean that there was a CD
player there that was removed by the perpetrator (see Figure 11.12). What is else
missing? Have the napkins been removed. Has an ashtray been emptied? It is
very important to record negatives as well as positives. Items of interest must be
documented. An item of interest is something that, by its position, location, or
condition, may help in furthering an understanding of the story of the crime
scene. An image of the toilet seat being in the up position in a home with only
women in residence, a kitchen knife in the bedroom, and a tire iron in a living
room are all items of interest. Remember, tell the story with your images. You
can never take too many images. You can never go back to the original scene.
Document, document, document.

PHOTO IMAGING EVIDENCE

At a crime scene, nothing should be picked up, moved, or collected until
it has been properly documented (measurements taken) and photo-imaged. You
cannot pick up an item, examine it, then replace it and photo-image it. In court,

if asked if the photo image truly and accurately represents the scene at the date
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and time in question, you would have to say no, due to the fact the object was
lifted and replaced. This one small movement may cause all of your images to
come uander question. Photo-image, then collect and examine.

Angle

When photo-imaging objects of interest and evidence at a crime scene,
images must be taken at 90 degrees. This is extremely important. As an
example, if you photograph a circle at 90 degrees, when you look at the photo
image, you see a circle. If you photo image a circle at 45 degrees, when you
look at the photo image, you see an oval. This is distortion. The circle is
distorted by the lens because of the angle the camera and lens were placed
relative to the circle a circle at 90 degrees, when you look at the photo image,
you see a circle. If you photo image a circle at 45 degrees, when you look at the
photo image, you see an oval. This is distortion. The circle is distorted by the
lens because of the angle the camera and lens were placed relative to the circle.

Scale

A scale is nothing more than a small ruler, usually 6 in. in length. The
scale is used to “size” items in the photo image. For example, if we photo-image
a shoe print, and we fail to place a scale in the image, we have no idea if the
shoe is a size 13 or a size 8. If a bite mark is photo imaged on a victim, if there
is no scale, then a match cannot be accomplished because the measured distance
between teeth cannot be measured on the photo image. Just as we photo image
items with scales, we also photo image those same items without scales. This is
done so that there can be no accusation that the photo imager was hiding
evidence, either intentionally or accidentally, that would prove that the suspect
is innocent. This type of evidence that could work for the other side is called
exculpatory evidence.

Depth of Field

Depth of field (DOF) is the portion of a scene that appears sharp in the
image or in focus. In Figure 11.17, the camera and lens are focused on boy A.

Boy A is in focus, and boy B is in focus also. That is because of depth of field or
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the depth of the field of view is in focus. The depth of field can be increased by
closing down the aperture, making the aperture smaller. Remember the smaller
the F-stop, the larger the opening of the aperture, and the larger the F-stop, the
smaller the opening of the aperture. A rule of thumb can be used: when focused
on an object, an area 1/3 in front of the object and 2/3 in back of the object will
be in focus. “In focus” is sharp focus. What about boy C? He is in an area that is
considered “acceptable focus.” “Acceptable focus™ is not as sharp as “in focus”
but is, well, acceptable. Boy C is in “acceptable focus” because of the
hyperfocal distance of the lens and its specific lens setting (aperture). The
hyperfocal distance is the closest distance at which a lens can be focused while
keeping objects at infinity acceptably sharp. When the lens is focused at this
distance, all objects at distances from half of the hyperfocal distance out to
infinity will be acceptably sharp.

Light

With the exception of the camera, light is prob ably the most important
factor in imaging. Without light, there would not be an image. The camera, with
only a few exceptions, records the reflection of light rather than the light itself.
Only when the object that is being imaged produces the light, such as a candle, a
light bulb, or fire, does the camera record the light itself.

Ambient Light

Ambient light is another way of saying the light that exists or existing
light. This 1s the level of light that will primarily affect your image. Many
photographers shoot with ambient light only. They use it to convey a mood or an
idea. As forensic photographers, we wish to record, document, and convey facts.
If the existing or ambient light can do this, then we use it. If the ambient light
will not do this, then we must use other light sources to augment the ambient
light.

Ambient light can fall into many categories: incandescent (common light
bulbs), florescent, halogen, sodium vapor, daylight, dawn, and dusk to name a

few. Some of the more exotic light categories cause different hues of color to
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change in your images. It is a good idea to indicate the type or types of ambient
light present in your report form.

Combinations making up ambient light can also exist. An example is a
scene in which daylight is streaming through a window but there are fluorescent
lights on in the room. In this case there is a combination of light sources which
make up ambient light.

Color temperature

A measure of the distribution of power in the spectrum of white, or
colorless, light is stated in terms of the Kelvin temperature scale. The human eye
is incredibly adept at quickly correcting for changes in the color temperature of
light. Many different kinds of light all seem white to us. Photographic film is not
so for giving; daylight film is made to be exposed at 5500 K light, while indoor
film requires light with a color temperature of 3400 K. Photographs taken
indoors with incandescent light on ordinary daylight film will come out orange;
photographs on indoor film taken in sunlight will be blue, as will photographs
taken outdoors in shade illuminated by blue sky.

While a digital camera is not as adept as the human eye at quickly
correcting for changes in the color temperature of light, it does a much better job
than that of film cameras. In digital photography, calibration of the white point
1s accomplished with either an automatic or manual setting. The assumed white
point can vary depending on the light conditions; the concept of “white” is not
an absolute thing. Most digital cameras let you specify whatever white point you
want, usually by pointing the camera at a white object illuminated by the current
light used by the imager. Some cameras also can detect the ambient light and
determine the white point from that: automatic white balance.

Flash/Strobe

The strength of the flash is measured and documented as the Guide
Number. As you get further away from a light source, the intensity of the flash
drops off.
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As you change the f stop of a lens, the intensity of the light at the film
plane or sensor also changes. They change at the same rate, so this statement is
always true: distance times f-stop equals a fixed number (called the “guide
number”). Every combination of f lash and film speed has one guide number.
Faster films and more powerful flashguns have higher guide numbers. Often
manufacturers use the guide number as part of the model’s name of a flashgun.
You can figure out what f stop to use by dividing the guide number by the
distance from the flash to the subject. If a flashgun has a guide number of 80; at
10 feet use 8 (80 divided by 10=8), at 5 feet use {16 (80 divided by 5=16), and
at 20 feet use f4 (80 divided by 20=4).

4 (80 divided by 20=4). When the ISO setting on a digital camera is
increased by a factor of 4, the guide number is doubled. If the guide number for
ISO (speed of the film) 100 was 80, the GN for ISO 400 is 160. The increase as
film speeds double is just like the 1.4 times increase in the f-stop numbers on
your lens: f4, £5.6, {8, f11, f16.

Direct Flash

Direct flash is a flash that originates on or near the camera. This would be
a camera’s internal flash or an external one attached to the hot shoe on the
camera body. This light lights the subject very well but it does create shadows.

In forensic photo imaging, our main job is to document, record, and
identify. A directly lit shot will do this very well. However, if the image would
be more clear in “telling the story” of the scene by a softer or less shadowed
light, then there are other options available.

Indirect Flash

We can use indirect lighting. Indirect lighting is sometimes called
“bounced lighting.” We use this if we wish to eliminate or reduce shadows.

In order to use indirect or “bounce lighting” we do not aim the light
source at the subject. We aim the light source or flash at the ceiling or wall and
bounce the light off the ceiling or wall, then onto the subject. This lights the

foreground and the background, reducing and often eliminating shadows.
275



Fill Flash

Fill flash is an additional light source used to highlight shadowed areas.
This additional light source can be a second flash, a white reflecting board, or an
incandescent light. In Figure 11.20 we see a cardboard box from our crime
scene. As overall photo images are taken at approximately 10 feet, the box is lit
with the flash on the camera (see Figure 11.18). Because this is direct light
coming from the top of the camera the light does not bend around the corner to
light the inside of the box. If we use a secondary light source to light the inside,
and our camera mounted flash to light the top, we obtain a clear image of what
we want to show: the gun in the box.

Macro Imaging

Macro imaging or macro photography is close up photography that does
not involve the use of microscopes. True macro photography is generally
considered to have a ratio of 1:1 or greater, and the lens used will be able to
focus on an object less than 8 in. distant. Many digital cameras (specifically,
point-and-shoot type cameras) identify the macro setting on the camera with an
icon of a flower. This is a macro setting, and the camera does not have a macro
lens.

Bench Imaging or Rephoto Imaging

Bench imaging is defined as close-up imaging, which may include macro
imaging (1:1 ratio). This is usually done in the laboratory or at the CSI’s office.
Even though the evidence was photographed at the scene, additional imaging or
rephoto imaging is sometimes desired.

The lab setting allows the imager much more control over the lighting,
temperature, conditions, and posing of the object of evidence or interest. One
example would be that of a handgun at the scene of a shooting. The scene is
dark with relatively no ambient light. The gun was found at the base of a bush.
Only three images were taken of the gun at the scene (one with and one without

scale) and an additional image for perspective. Due to the brush, additional
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images were impossible to obtain. Only one side of the gun was recorded at the
scene.

Back at the lab, the gun can be “posed” under controlled conditions. Light
can be manipulated to provide a perfect recording of the gun. Both sides of the
gun can be imaged. Use of a macro lens can be employed to take 1:1 ratio
images of scratches, marks, blood, the serial number and other artifacts.
Remember to photo image negative aspects (missing parts), the absence of
blood, or the area from which a serial number was removed.

There will be occasions in which you will wish to photo-image the inside
of the barrel. This could be important if the wound was a contact wound or made
at a very close range. In these instances there is “blowback.” This a phenomenon
occurring in contact and very close-range wounds made with a gun. Blood and
tissue are “blown back” into the barrel of the gun. This can be documented by
photo imaging.

The gun should be secured in a vice or with a clamp. If the gun is a
semiautomatic, the slide should be opened and locked to the rear. If the gun is a
revolver, the gun should be photo imaged with the cylinder opened. Using an
additional clamp, secure a light source and aim it into the chamber of the gun so
that the light shines through and out the end of the barrel. A battery powdered
flash light with a “goose neck” type adjustable shaft works very well. In the
picture, we are using a fiber optic light (dual source) with adjustable light
intensity.

Disable the flash on the camera when working with moveable light
sources. If you cannot disable the flash on the camera, temporally cover it with
black electrician’s tape. If the flash is not disabled, the flash will over light the
area of interest, the barrel, and the blood and/or tissue will not be photo imaged
clearly; you will observe that your image is a bright white blob.

Tool Marks

Tool marks are artifacts left when one object presses or is drawn against

another. Often, on a door when it is “jimmied,” an impression of the tool is left
277



on the door jam or striker plate. The best evidence is, of course, to take the
striker plate or the door jam; however, some victims are not so inclined to
permit. Photo imaging is next best choice. A macro lens is helpful due to many
tool marks being very small. Oblique lighting (lighting from the side at
approximately 45°) works well. This is because the light from the side creates
tiny shadows in the “valleys” of the tool marks.

Markings on shell casings and on bullets are also tool marks. Examiners
look at these items under comparison microscopes. Many of these very
expensive microscopes have image capture capabilities. Some do not have these
scopes and must rely on macro photo imaging. This is where the ability to use a
good macro lens and adjustable lighting is very helpful.

Using a copy stand and with a macro lens set at F-32 or smaller, place the
shell casings side by side using rope calk to secure them in place. Rope calk is a
malleable clay-like sub stance available at most hardware stores. It allows the
posing of items without damage to the item. Using a high intensity light source
(a halogen desk lamp works well), set the focus to manual and use the copy
stand rails to focus the camera by moving the camera up and down. Take several
images, moving the light source each time. Use the best image for comparison.

Blood

The photographic documentation of blood stains and patterns has been
discussed in Chapter 10, Crime Scene Investigation, and Chapter 12,
Recognition of Bloodstain Patterns.

Extreme conditions

Extreme conditions are those that will cause a bad exposure when using
the internal light meter of the camera. The camera’s meter averages the amount
of light it sees reflected from the object or objects to be photo-imaged. The three
most important extreme conditions are snow, sand, and the aftermath of a fire.
Snow is all white. White reflects almost 100%, since the camera is attempting to

average the light. This “fools” the meter in the camera. In order to compensate,
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if there is bright sunlight on snow, close down the aperture on the lens by three
stops.

Sand reflects more than an average scene, but less than snow. Again, the
camera is attempting to average the light, which “fools” the meter. If there is
bright sunlight on sand, close down the aperture on your lens by one and a half
stops.

The aftermath of a fire creates a scene where all the walls, ceilings, and
floors are black with soot. Black absorbs light. Because the camera is trying to
average the light, it is “fooled” again. In the scene of a fire, where there 1s 90%
soot (black), open your aperture three stops. If you are using a camera-mounted
f lash, set the flash to manual or full power. If you are using a flash or strobe,
you may still have to make an adjustment. Remember, if you shoot a test shot,
you may not delete or erase it from the camera. List it as a «test shot for
lighting».

CONCLUSION

The goal of this chapter is to acquaint the reader with the basic contents of
forensic digital photo imaging. While photography has been around for a while,
digital imaging is relatively new. Although you can learn a lot from a book,
photo imaging is a hands-on discipline. Read about a technique then try it with
your own equipment. Experiment with tried-and true methods, then modify the
technique and try again. The good news is that with digital photo imaging, you
do not have the expense of film, film development, and printing. You can take
hundreds of images, upload them to your computer, delete them from your
memory card, then do it all over again. Practice makes perfect, the more you

practice the better you will get.
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1. Match the colums:

Digital camera

CMEHHBIE JIMH3BI

Interchangeable

lenses

Kapra namsitu

Image quality

Bocco3nate o06cTaHOBKY

memory card

Okpy»karoliiee OCBEIICHUE

to recreate the

udpopas kamepa

scene
Ambient light doTtorpaduueckue q0Ka3aTeIbLCTBA
photo  images OTpaxeHHBIN CBET
evidence
bounce lighting KauecTBO cHUMKa
2. Translate from English to Russian:
Flash
Color temperature
Light
Snap shot

shoot camera

Digital point-and-

ISO Number
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Device

Zoom

Depth of field

Evidence

3. Translate from Russian to English:

[Mudposas poroxamepa

JInnaza

3epkaiio

YHyBCTBUTEIBHOCTD

Bcenbimka

Kapra namstu

CHUMOK

[Tapametp skcriozunuu

OTtneyatok najnia

Makpocbrémka

4. False/true:

The 35 mm film single lens reflex camera has for T/F
not many years been the camera of choice for crime
scene Investigators.

The terms digital imaging and photography are T/F
basically antonymous.

ISO numbers indicate the level of sensitivity of T/F
the digital SLR camera to sound.

At a crime scene, different items should be T/ F
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picked up, moved, or collected until it has been

properly documented and photo-imaged.

When photo-imaging objects of interest and T/F
evidence at a crime scene, images must be taken at 30

degrees.

5. Vocabulary:

Forensic photography — Cyzae6nas dororpadus
Crime scene — MecTo npecTyIUieHus

Evidence — Jloka3aTenbCcTBO

Camera — ®oroamnmapat / Kamepa

Lens — O0bexTHB

Macro photography — MakpocbséMmka

UV photography — Y ®-cbémka (yapTpaduoneroBas)
Infrared photography — NudpakpacHas cbémka
Bloodstain — KpoBsiHOE TIsiTHO

Fingerprint — OTnevarok masnbliia

Shutter speed — Brinepxka

Aperture — Jluadparma

Depth of field — I'nmybuna pe3koctu

Exposure — Dkcrno3unus

Flash — Bcnbimka

Autopsy — Aytroricust / BekpbiTre
Photogrammetry — ®otorpammerpus

Scale — Macmrabnas nuHelika

Expert testimony — DkcriepTHOE 3aKI0YEHUE
Court — Cyn

Shadow — Tenn

6. Write an essa
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IMPUJIOXEHU A
Appendix |
TEXTS FOR ANNOTATION
Nel. CRIME SCENE INVESTIGATION INTRODUCTION

A body washes up on a lonely stretch of beach. A fire in a
methamphetamine lab devastates an apartment building. A car accident claims
the life of a driver during her trip home. These are all potential crime scenes.

By conducting a systematic examination of these areas, crime scene
investigators uncover the physical evidence to help identify what happened and
who was involved. This process must be conducted carefully and thoroughly to
ensure that crucial evidence is collected and fragile evidence is not destroyed in

the process.

At a scene, the case investigator and crime scene personnel work together

to: define and secure areas that may contain evidence; examine and document
the scene; collect physical evidence; and preserve, package and submit the
evidence to the laboratory for analysis. With these key pieces of evidence, the
investigator can attempt to reconstruct the elements of the crime.

The more thorough the crime scene team is at conducting its job, the more
likely it is to accurately determine the facts of the case. The quality of the

evidence and the manner in which it is handled will also impact the ability of the
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Refer the article using the following:
1. The headline of the article is ... .

2. It describes ... .

3. The author considers differences ... .
4. Much attention is given to ... .
5. It is interesting to note, that ... .

6. To make a conclusion I can




Refer the article using the following:

1. The headline of the article is ... .

2. It describes ... .

3. The author considers differences ... .
4. Much attention is given to ... .

5. It is interesting to note, that ... .

6. To make a conclusion I can

Ne 3. DNA EVIDENCE INTRODUCTION

The establishment of DNA analysis within the criminal justice system in
the mid-1980s revolutionized the field of forensic science. With subsequent
refinement of DNA analysis methods in crime laboratories, even minute
amounts of blood, saliva, semen, skin cells or other biological material may be
used to develop investigative leads, link a perpetrator or victim to a crime scene,
or confirm or disprove an account of the crime.

Because of the accuracy and reliability of forensic DNA analysis, this
evidence has also become an invaluable tool for exonerating individuals who

have been wrongfully convicted.
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Refer the article using the following:

1. The headline of the article is ... .

2. It describes ... .

3. The author considers differences ... .
4. Much attention is given to ... .

5. It is interesting to note, that ... .

6. To make a conclusion I can

Ne 4. FINGERPRINT ANALYSIS INTRODUCTION
We touch things every day: a coffee cup, a car door, a computer keyboard.
Each time we do, it is likely that we leave behind our unique signature—in our

fingerprints.
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No two people have exactly the same fingerprints. Even identical twins,
with identical DNA, have different fingerprints. This uniqueness allows
fingerprints to be used in all sorts of ways, including for background checks,
biometric security, mass disaster identification, and of course, in criminal

situations.

Fingerprint analysis has been used to identify suspects and solve crimes

for more than 100 years, and it remains an extremely valuable tool for law
enforcement. One of the most important uses for fingerprints is to help
investigators link one crime scene to another involving the same person.
Fingerprint identification also helps investigators to track a criminal’s record,
their previous arrests and convictions, to aid in sentencing, probation, parole and

pardoning decisions.

Ne 5. FIREARMS EXAMINATION INTRODUCTION
It’s an all-too-common scenario: A person is found dead at a crime scene,
the victim of a gunshot wound. Whether it’s a cold-blooded robbery/homicide or

a heated crime of passion, investigators must uncover the evidence and piece
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together the clues that will lead to the murder weapon. And with solid detective
work and a bit of good fortune, the weapon will hopefully lead to the shooter.
The field of forensic firearms 1dentification, sometimes called ballistics, is
at its heart the ability of a firearms examiner to determine if a particular bullet or
cartridge case was fired from a specific firearm. This determination can be made
thanks to small, often microscopic markings on bullets or cartridge cases that are

unique to ammunition fired from that firearm. Although the examiner cannot

determine who actually fired a weapon, matching the ammunition to a weapon

provides vital facts for the investigation.

In conjunction with this, the examiner has the ability to explain how a
firearm functions and what safety features a firearm might have. This can have
an impact on investigations of suicides, unintentional shootings and accidental

firearm discharge.

Refer the article using the following:
1. The headline of the article is ... .

2. It describes ... .

3. The author considers differences ... .
4. Much attention is given to ... .

5. It is interesting to note, that ... .

6. To make a conclusion I can
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Appendix Il

TOPICAL VOCABULARY

1. Criminalistics & Criminology: Historical Development

Vocabulary

1. criminalistics / krimmo 'listiks/:  kpumunanmuctuka; e.g.: Hans
Gross 1s considered a father of modern criminalistics.

2. criminology / krimi nolad3i/: kpummunonorusi; e.g.: Criminology
studies the causes and prevention of crime.

3. foundational figure /favn'derfonl 'figor/: ocHoBomoaararomas
¢urypa; e.g.: Evgeny Burinsky is a foundational figure in Russian forensic
photography.

4. seminal manual /' seminl ‘manjual/: OCHOBOIIOJIAraroIee
pPYKOBOACTBO; €.g.: Gross's seminal manual systematized investigation methods.

5. to systematize /to 'sistomotaiz/: cucremaru3upoBarb; e.g.: His work
helped to systematize forensic procedures.

6. forensic laboratory /fo'rensik 1o boroatri/: cyne6nas nmaboparopus;
e.g.: The world's first forensic photographic laboratory was founded in 1889.

7. to be suppressed /to bi so'prest/: ObiTh TOmaBIEeHHBIM; €.g2.: The
field of criminology was suppressed during the Stalinist era.

8. to be revitalized /to bi ri:'vartolaizd/: monyunts HOBOE pa3BUTHE;
e.g.: Later, the discipline was revitalized by new scholars.

9. enduring legacy /in'djuorm ‘legosi/: mpouHOe Hacieaue; €.g.:
These pioneers left an enduring legacy for modern investigation.

10. distinct path /di'stikt pa:0/: camoObiTHBIN myTh; e.g.: The
development followed a distinct path, combining foreign and domestic ideas.

2. Digital Forensics

Vocabulary

1. digital forensics / did3itl fo'rensiks/: uudpoBas KpUMUHAIUCTHKA;

e.g.: Digital forensics is essential for investigating cybercrime.
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2. retrieval /r1'tri:vl/: u3Bneuenue; e.g.: Data retrieval from damaged
devices can be challenging.

3. bit-for-bit copy/'bit for 'bit 'kopi/: mobutoBas komus; e.g.:
Investigators create a bit-for-bit copy of the hard drive for analysis.

4. encryption /m krip/n/: mudpoBanue; e.g.: Strong encryption can
protect data from unauthorized access.

5. cloud storage /klavd ‘sto:rid3z/: oOnauHoe xXpaHWIHIIE, €.g.:
Evidence is often found in cloud storage accounts.

6. chain of custody /tfein ov ‘kastodi/: memoyka coxpaHHOCTH
JI0OKa3aTeIbCTB; €.g.: Maintaining a clear chain of custody is crucial for evidence
admissibility.

7. artifact /'a:tifekt/: apredakr, uudposoit cnem; e.g.: Browser
history and log files are important digital artifacts.

8. to streamline /to 'stri:mlam/: onTuMHU3UPOBATH, YIPOCTUTH; €.g.:
New software aims to streamline the forensic workflow.

0. Internet of Things (IoT) /' intonet ov 01yz/: nTepHer Beuiei; e.g.:
[oT forensics involves extracting data from smart devices.

10. machine learning /mo’[i:n 'I3:nmy/: mamumHHOE OOydYeHuUe; €.g.:
Machine learning helps analyze large datasets for patterns.

3. Trace Evidence & Traceology

Vocabulary

1.  trace evidence/tre;s ‘evidons/: MHUKPOCKOIUYECKHE CJEBI,
BEILIECTBEHHBIE JIOKa3aTeabCTBa; €.g.: Fibers and hair are common types of trace
evidence.

2. Exchange Principle /iks'tfeind3 ‘prmnsopl/: mnpunmun obmena
Jlokapa; e.g.: Locard's Exchange Principle states that every contact leaves a
trace.

3. fiber /' fatbor/: BonokHo; e.g.: A red fiber was found on the victim's

clothing.
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4. gunshot residue (GSR) /'ganfot 'rezidju:/: cmensr BeICTpena; €.g.:
GSR on the suspect's hands indicated he recently fired a weapon.

5. to lift (evidence) /to lift/: uzbsTh, CHATH cnen; e.g.: The technician
used tape to lift trace evidence from the garment.

6. Fourier Transform Infrared (FTIR) spectroscopy / forier
treens foom  mfro'red spek'troskopi/:  HMK-cnektpockomusi ¢ Dypne-
npeobpazoBanuem; e.g.: FTIR spectroscopy can identify the chemical
composition of a paint chip.

7. polarized light microscope /' povloraizd lait ‘markroskoup/:
MOJISIPU3AIMOHHBIM  MUKpocKkorr, e.g.: The sample was examined under a
polarized light microscope.

8. crime scene reconstruction /krarm  siin  ri:kon'strakfn/:
PEKOHCTPYKIUMsI MecTa mpecTymieHus; e.g.. Trace evidence is vital for an
accurate crime scene reconstruction.

9. fragmentation / fregmen 'teifn/: dbparmenramus; e.g.. The bullet
caused glass fragmentation at the scene.

10. contamination /kon temri neifn/: 3arpsisuenue; e.g.. To avoid
contamination, examiners wear protective suits.

4. Ballistics & Firearm Examination

Vocabulary

1. forensic ballistics /fo rensik bo'listiks/: cyneOnas OGamiucTuka;
e.g.: The forensic ballistics report matched the bullet to the suspect's gun.

2. striation /strar e1fn/: mtpux, 6oposnaka; e.g.: The unique striations
on the bullet were compared under a microscope.

3. rifling /'raifliy/: napeska (ctBona); e.g.: The rifling inside the barrel
imparts spin on the bullet.

4. cartridge case /'ka:trid3 keis/: rume3a; e.g.: The cartridge case

found at the scene had a distinct firing pin impression.
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5. comparison microscope /kom perisn ‘markraskoup/:
CpPaBHUTEJIBHBIM MUKPOCKOIT; €.g.: The examiner used a comparison microscope
to analyze the two bullets side-by-side.

6. trajectory /tro'dzektori/: TpaekTopus; e.g.: Laser pointers were
used to determine the bullet's trajectory.

7. muzzle-to-target distance /'mazl to ‘ta:git ‘distons/: mucrtaHIUs
BeicTpena; e.g.: GSR patterns help estimate the muzzle-to-target distance.

8. Integrated Ballistic Identification System (IBIS) / mtigrertid
ba'listik ar dentifi kerfn ‘sistom/: MuTerpupoBannas OayuiMcTudeckas cucreMa
unentudukamnuy; e.g.: The bullet image was entered into the IBIS database for a
search.

9. to restore (a serial number) /to r1'sto:1/: BOCCTaHOBUTH (CEPUIHBIIMA
Homep); e.g.: Chemical etching was used to restore the obliterated serial number
on the gun.

10. terminal ballistics /' t3:minl ba'listiks/: koHeuHas GamMCcTHKA; €.8.:
Terminal ballistics studies the effect of a projectile on its target.

5. Personal Identification Methods

Vocabulary

1. dactyloscopy / dektr loskopi/: makTunockomus; e.g.: Dactyloscopy
is the science of fingerprint identification.

2. friction ridge /' frik/n rid3/: manwnsgpuas auHus; e.g.: Fingerprint
patterns are formed by friction ridges.

3. minutiae /m1 nju:fii;/: AeTAIM NAOWUIIPHOTO  y30pa;  €.g.:
Identification is based on the comparison of minutiae points.

4. latent print /'lertnt print/: HeBuauMmbIi cnex; e.g.: Latent prints on
the glass were developed using powder.

3. Automated Fingerprint Identification System
(AFIS) /'o:tomertid ‘fingoprint ar dentifi keifn sistom/: ABToMaTu3upoBaHHAS
cucrteMa waeHTU(UKAIUKU MO OTIeyaTkam naibles; e.g.: The latent print was

run through AFIS, which generated a list of potential matches.
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6.  DNA profiling / di: en ‘er 'provfailiy/: JAHK-npodunuposanue;
e.g.: DNA profiling provided conclusive evidence of the suspect's presence.

7. forensic  odontology /fo'rensik  oudon'tolad3i/:  cyneOnas
ononTosorus; e.g.: Forensic odontology was used to identify the victim through
dental records.

8.  biological profile/ baro'lnd3zikl  ‘provfail/:  OGuomormueckuii
npoduin; e.g.: The anthropologist established a biological profile from the
skeletal remains.

9. craniofacial superimposition / kremiov 'ferfl  su:parmmps’zifn/:
KpannodarmanbHas — cynepnpoekius; e.g.. Craniofacial superimposition
compared the skull with a photo of the missing person.

10. antemortem / @nti' mo:tem/: NPWKU3HEHHBINA; €.g.. Antemortem
dental records are crucial for comparison.

6. Evidence in Criminalistics

Vocabulary

1. direct evidence /di rekt ‘evidons/: mpsimoe 10OKa3aTelbCTBO; €.g.:
An eyewitness account is a form of direct evidence.

2. circumstantial evidence / s3:kom'stenfl ‘evidons/: KoCBeHHOE
nokazaTenbcTBo; e€.g.. The suspect's fingerprint at the scene is strong
circumstantial evidence.

3. physical evidence / fizikl ‘evidons/: BEILIECTBEHHOE
nokasarenbeTBo; €.2.: The knife was collected as physical evidence.

4. testimonial evidence / testt mouvnial ‘evidons/: cBuaeTENbCKHE
nokasanus; e.g.: The victim's statement in court is testimonial evidence.

5. documentary evidence / dokjo mentri ‘evidons/: mnHCEMEHHOE
nokazaTenabcTBO; e.g.. Contracts and emails can be submitted as documentary
evidence.

6. demonstrative evidence /di monstrottv ~ ‘evidons/:  HarisgHOE
nokazarenbetBo; €.2.: A 3D model of the crime scene was used as demonstrative

evidence.
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7. individual evidence / mdr vidzuoal ‘evidons/:
WHIVMBUAYAM3UpYIOIee JokazarenbcTBO; €.g2.: A DNA profile is considered
individual evidence.

8. class evidence /kla:s 'evidons/: rpyImoBoe A0Ka3aTelbCTBO; €.g.:
The common blood type found was only class evidence.

9. admissible /od misobl/: momyctumerii (B cyme); e.g.. The judge
ruled the evidence was admissible.

10. chain of custody /tfein ov ‘kastodi/: 1emoyka coXpaHHOCTH
noka3aTenbeTB; e.g2.: A break in the chain of custody can render evidence

inadmissible.

1. Foundational Figures and Concepts

(History of Forensic Science & Criminology)

1. Vocabulary

. criminalistics / krimino 'listiks/:  kpumunanuctuka; e.g.: Hans
Gross is considered a father of modern criminalistics.

. criminology /krimi nolod3i/: KPUMHUHOJIOT U,
e.g.: Criminology studies the social and psychological causes of crime.

. anthropometry / @n6ro pomitri/: anTpornomerpus; e.g.. Alphonse
Bertillon's system of anthropometry was used for criminal identification before
fingerprints.

. Exchange Principle /iks'tfeind3 'prinsipal/: npunmun oOmeHa
(JIokapa); e.g.: According to Locard's Exchange Principle, every contact
between a criminal and a scene leaves a trace.

. born criminal /bo:n 'krimimol/: mpupoKaeHHBIN PECTYHUK; €.8.:

Cesare Lombroso's theory of the born criminal is now widely discredited.

2. Institutional Development

(Evolution of Forensic Methods & Laboratories)
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1. Vocabulary

. forensic laboratory /fo'rensik 1o borat(o)ri/: cyneOHas
naboparopus; e.g.. Edmond Locard founded the world's first police forensic
laboratory in Lyon.

. institutionalization / mst1 tju:[onolar’ zerfon/:
uHcTUTyMoHanu3anwus; e.g.. The 20th century saw the institutionalization of
forensic science into standard laboratory practice.

. standardized procedure /' steendodaizd pra'si:dz3o/:
CTaHAApTU3UpOBaHHAs Tmporeaypa; e.g.. Reliable evidence depends on
following standardized procedures for collection and analysis.

. embodied authority /im'bodid 2: Ooriti/: nepconnpuuupoBaHHbIN
aBToputeT (dKcrepra); e.g.: Early forensic science often relied on the embodied
authority of a famous pathologist rather than standardized method.

. globalization (of methods)/ gloubolar zeifon/: rnobanmm3amus
(meTomoB); e.g.: The globalization of forensic methods led to the creation of

international networks like ENFSI.

3. Historical Methods and Textbooks

(Key Tools and Publications)

1. Vocabulary

. bertillonage /b3: 'tilonid3/: OGepTunboHax (aHTpOMOMETpHUUECKAS
cuctema); e.g.: Bertillonage was eventually replaced by the more reliable
method of fingerprinting.

. fingerprint classification system / fingorprint  klaesifi kerfon
‘sistom/: cuctema kinaccuuKaIy OTIeYaTKoB nanelies; e.g.: Sir Edward Henry
developed a practical fingerprint classification system for police use.

. manual / handbook /'manjusl / "han(d)buk/: pykoBoactBo /
cupaBounuk; e.g.: Hans Gross wrote a seminal handbook that systematized

criminal investigation.
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. cornerstone (text)/'ko:nastoun/: KpaeyroipHbIi KaMeHb (Tpy[a);
e.g.: Yakimov's textbook became the cornerstone of the Soviet criminalistics
curriculum.

. forensic document examination /f5 rensik ‘dokjomont
1g ze&mi neifon/: cyaeOHO-ToYepKOBeIUecKass dKcrepTusa; e.g.. Burinsky
pioneered techniques in forensic document examination and photographing

evidence.

4. The Digital Revolution

(Modern Digital Forensics)

1. Vocabulary

. digital forensics /'did3zitl fo'rensiks/: nudpoBas KpuMHUHATUCTHKA;
e.g.: Digital forensics is essential for investigating cybercrime and analyzing
smartphones.

. forensic imaging /fo rensik ‘1mid3m/: cozmanue cyne6Horo obpasa
(mucka); e.g.: The first step after seizing a computer is to create a forensic
image of its hard drive.

. bit-for-bit copy /bit fo: bit 'kopi/: mobutoBas xomnus; e.g.: A bit-
for-bit copy ensures that every piece of data, including deleted files, is
preserved for analysis.

. chain of custody /tfein ov ‘kastodi/: memouka coxpaHHOCTH
JI0Ka3aTeNnbCeTB; e.g.: Maintaining a clear chain of custody is crucial for digital
evidence to be admissible in court.

. data volume /'deito 'voljum/: oobem nanubiX; e€.g.: The main
challenge for investigators is the overwhelming data volume from modern
devices and cloud storage.

. artifacts (digital) /' a:tifekts/: apredaktsr (uudposrie); e.g.:
Investigators search for digital artifacts like browser history, logs, and

metadata.
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Traceology and Trace Examination (Forensic Science)

1. Vocabulary

. trace evidence /trers ‘ev..dons/: CIIeIBI-MUKPOOOBEKTHI,
MUKPOCKOIIMYECKUE BEIIECTBEHHBIC JoKa3aTenbcTBa; €.g.: Trace evidence like
fibers and glass fragments can link a suspect to a crime scene.

. Locard's Exchange Principle /lov ka:rz 1ks'tfemmd3 'prin.sa.pal/:
npuHuun oobmena Jlokapa; e.g.: The investigation was guided by Locard's
Exchange Principle, which states that every contact leaves a trace.

. comparison microscope /kom par.i.son ‘mar.kra.skoop/:
CpaBHUTENIbHBIM MuKpockom; e.g.:. The examiner used acomparison
microscope to analyze the microscopic striations on the bullets.

. chain of custody /tfen ov ‘kas.to.di/: memnouka obecrnedeHus
COXpPaHHOCTH  BEIIECTBEHHBIX  JOKAa3aTeiabCTB; €.g.. Maintaining an
unbroken chain of custody is crucial for evidence to be admissible in court.

. GSR (Gunshot Residue) / d3i:.es'a:r/: dacTuipl BBICTpENa; €.g.:
Tests for GSR on his hands indicated he had recently fired a weapon or was

near a firearm when it was discharged.

Forensic Firearm and Ballistic Examination (Forensic Science)

1. Vocabulary

. ballistic fingerprint /bo'lis.tik 'fin.gor.print/: OGanmucTHueckwmii
ornevatok; e.g.: The unique markings inside the barrel create a ballistic
fingerprint on every bullet fired.

. striations /strar'er.fonz/: wmTpuxu, Oopo3aku (Ha myne); e.g.:
The striations on the recovered bullet matched those from the test-fired bullet.

. IBIS / NIBIN /'ar.bis/, /'nib.m/: WNuTerpupoBanHas
OammucTudeckas cucrema uaeHTudukanuu / HanmonanbHas MHTETpUpOBaHHAS
ceTb Oaymuctuueckor uHdopmanuu; e.g.. The cartridge case was entered into

the NIBIN database to search for links to other shootings.
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. toolmark /'tu:lL. ma:rk/: cnex opymaus B3moma, MHCTpYMEHTa; €.g.:
The toolmark left on the window frame was consistent with the crowbar found
in the suspect's car.

. trajectory analysis /tro'd3zek.tor.i o na&l.o.s1s/: aHanmM3 TpaeKkTOpHUH
nosieta mynu; e.g.: Trajectory analysis using lasers helped reconstruct the

shooter's position.

Digital Forensics and ICT in Investigations (Forensic Science / ICT)

1. Vocabulary

. digital evidence /'did3.1.tol ‘ev.r.dons/: nudpoBsIe OKA3ATEIHCTBA;
e.g.: Digital evidence from his smartphone placed him at the location at the time
of the crime.

. forensic imaging /fo'ren.zik ‘1m.1.d31m/: CO3/IaHUE
KPUMUHAITUCTHISCKOTO o0pa3a (KOmMH) HOCHUTENS JaHHBIX; €.g.. The first step
was forensic imaging of the suspect's hard drive to preserve the original data.

. metadata /'met.o der.to/: METaJ aHHEbIE; e.g.: The
photo's metadata contained the exact time, date, and GPS coordinates where it
was taken.

. AFIS (Automated Fingerprint Identification System) / er.fis/:
aBTOMATU3UPOBAHHAS JTAKTWJIOCKONUYECKass WH(OpMAIMOHHAS CHUCTEMA; €.g.:
The latent print was run through AFIS, which generated a list of potential
matches.

. predictive policing /pr1 dik.tiv po lir.sm/: MIPOTHO3HAs
(mpenuKTHBHAS) MOJUIICHCKas AesITeIbHOCTR; €.g2.: Predictive policing software

uses algorithms to analyze historical crime data and forecast potential hotspots.
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Personal and Biomedical Identification (Forensic Science)

1. Vocabulary

. individual characteristics / in.do'vid3.u.al  ker.ok.to'r1s.tiks/:
WHIUBUyanu3upytomue npusHaky; e.g.. DNA profiles and fingerprints are
considered evidence with individual characteristics.

. latent print/'ler.tont print/: HeBUAMMBIA  (TIOTOKUPOBON)
ormeuarok; e.g.: Investigators used cyanoacrylate fuming to develop latent
prints on the glass.

. DNA profile / di:.en'er ‘prov.fail/: JHK-npodwuns; e.g.: The DNA
profile from the blood sample matched the suspect with a high degree of
scientific certainty.

. postmortem / poust mo:r.tom/: MMOCMEPTHBIN;
e.g.: Postmortem dental records were compared with antemortem X-rays to
identify the victim.

. chain of custody /tfen ov ‘kas.to.di/: memouka obecrneueHuUs
COXpPaHHOCTH  BEIIECTBEHHBIX  JokazarenbcTB;  e€.2..  The chain  of
custody document tracked everyone who handled the biological evidence from

the scene to the lab.
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Appendix 111

Provessiaonal Vocabulary

1. Unit I. Criminalistics and the History of its Development

1. Vocabulary

. criminalistics / krrmmo 'listiks/: KPUMUHAJIUCTHUKA;
e.g.: Criminalistics is the scientific study of crime and evidence.

. forensic science /fo'renzik ‘satons/: cyneOnas Hayka; e.g.: Modern
forensic science began to develop in the 19th century.

. methodology / mefo'dolodzi/: meronuka; e.g.: The investigation
followed a strict methodology.

. Locard's exchange principle /lov ka:rz 1ks'tfeind3 "prisopal/:
npuHIUn ooMeHa Jlokapa; e.g.: Locard's exchange principle states that every
contact leaves a trace.

. investigation /in vesti geifon/: paccnenoBanue; e.g.: A thorough
investigation is crucial for solving a crime.

. evidence /'evidons/: nokazarenbcTBa, YyIuku; e.g.: The detective
collected all available evidence from the room.

. pioneer / paio'nior/: THOHEpP, OCHOBOIOJIOXKHUK; €.g.: Edmond
Locard was a pioneer in forensic science.

. systematization / sistomotar zeifon/: cucremaruzanus; e.g.: The
systematization of knowledge helped advance the field.

. technique /tek'ni:k/: Texnuka, wmeron; e.g.: New analytical
techniques have revolutionized criminalistics.

. expert /' eksp3:rt/: skcniept, cnenuanuct; e.g.: The court called a
forensic expert to testify.

. procedure /pro'si:dzor/: mpouenypa; e.g.: Standard procedures

must be followed to avoid contamination.
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. criminal investigation /'krrmmol 1 vestr'geifon/: yrojgoBHOE
paccnenoBanue; e.g.:. Criminalistics provides vital support to criminal
investigation.

. development /di velopmont/: passurue; e.g.: The development of
DNA analysis was a major breakthrough.

. microscope /' maikroskoup/: mukpockorm; e.g.: Early criminalists
used simple microscopes to examine evidence.

. archives /' a:rkarvz/: apxuBsel; e.g.: Historical archives contain
records of early forensic cases.

. classification / klaesifi kerfon/: KJ1accu(puKaIus; e.g.: The
classification of fingerprint patterns was a key step.

. landmark case/'lendma:rk kers/: 3HakoBoe cyaeOHOE Je€I10;

e.g.: The Buck Ruxton case was a landmark in forensic pathology.

. science /'satons/: Hayka; e.g.: He applied science to the legal
process.
. legal system /'li:gal ‘sistom/: npaBoBas CUCTEMA;

e.g.: Criminalistics bridges science and the legal system.

. anthropometry / &nfro pomitri/: AHTPOTIOMETPHUS;
e.g.: Anthropometry was an early method of personal identification.

. codification / koudifi keifon/: xomudukamnus; e.g.: The codification
of forensic methods improved their reliability.

. predecessor / pri:dr sesor/: mpemmecTBeHHUK; €.g.: *Modern crime
labs have their predecessors in 19th-century Europe.*

. to evolve /1 vplv/: pazBuBaThCs, IBOMIOLIMOHUPOBATH; €.2.: Forensic
techniques continue to evolve rapidly.

. empirical /em pirikol/: smMnupuyeckuii, OCHOBaHHBIH Ha OIBITE;
e.g.: Their conclusions were based on empirical data.

. to establish /1'staeblif/: ycranaBnuBaTh, OCHOBBIBATE; €.g.: The first

forensic laboratory was established in France.
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2. Unit I1. Types of Forensic Examinations

2. Vocabulary

. forensic examination /fo'renzik 19 zemi neifon/: cyneOHas
IKCIIEPTHU3a; €.g.: A forensic examination of the document revealed forgery.

. expertise / eksp3:r'ti.iz/: skcmepTusza, KomrmeteHius;, e.g.: The
question required specific chemical expertise.

. ballistics /bo'listiks/: Oammuctuka; e.g.: The bullet was sent for
ballistics examination.

. autopsy /'o:topsi/:  ayromcus, BCKpeITue; e.g.: The forensic
pathologist performed an autopsy to determine the cause of death.

. toxicology / toksi kolod3i/: Tokcukomnorus; e.g.: Toxicology tests
detected poison in the victim's blood.

. document examination /' dokjomont 1g, ze&miI nerfon/:
MOYepPKOBETICCKAS 17005 TEXHUKO-KPUMUHATUCTHICCKAS DKCIIEPTHU3A
TOKyMEHTOB; €.g.: The expert conducted a document examination to verify the
signature.

. handwriting analysis /'haend rartiy o'nelosis/: wuccnenoBanue
nouepka; e.g.. Handwriting analysis confirmed the note was written by the
suspect.

. digital forensics /'did3itl fo'renziks/: KoMIbIOTEpHO-TEXHHUECKAS
aKkcnepTusa; e.g.: Digital forensics experts recovered deleted files from the
phone.

. pathology /po'0plod3zi/: matonorus; e.g.: Forensic pathology deals
with examining deceased persons.

. biology /bar'vlodzi/: Ouonorus; e.g.: Forensic biology involves
analyzing blood, hair, and other biological materials.

. chemistry /' kemistri/: xumus; e.g.: Forensic chemistry can identify
unknown substances found at a scene.

. psychiatry /sar'kaiotri/: ncuxuatpusi; e.g.: A foremsic psychiatry

assessment evaluated the defendant's mental state.
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. engineering / end31 nioriy/: MHXEHEPHO-TEXHUYECKAsI DKCIEPTU3A;
e.g.: Forensic engineering analyzed the bridge collapse.

. phonoscopy /fa noskapi/: (oHOCKONMUYECKas IKCIIEPTHU3A;
e.g.: Phonoscopy examined the voice recording for identification.

. appointment /o pomtmont/: HazHaueHue (dKCHepTusbl); e€.g.: The
judge ordered the appointment of an independent expert.

. commission /ko'mifon/: komuccusi; e.g.: A commission of several
experts reviewed the complex case.

. conclusion /kon’'klu:zon/:  3akmouenue  (9kcmepta); e.g.: The
expert's conclusion was presented in court.

. to appoint /o' pomnt/: nHazHauatb;, e.g.: The court will appoint a
qualified specialist.

. to conduct /kon'dakt/: mnpoBomute; e.g.: The laboratory will

conduct a series of examinations.

. to analyze /'@®nolaiz/: ananusupoBath; e.g.: The sample was
analyzed for DNA.
. to compare /kom peor/: cpaBHUBaTh; €.g.: The expert compared the

tool marks with the suspect's tools.

. to identify /ar'dentrfar/: wnentudurnuposarts; e.g.: The main task
was to identify the substance.

. non-destructive / non d1'straktiv/: wHepaspymatomuii; e.g.: They
used non-destructive methods to examine the painting.

. reliable /r1'laiobl/: wanmexubIdi, nocroBepHbidi; e.g.: The method
must be scientifically reliable.

. comprehensive / kompri hensiv/: KoOMIUIEKCHBINA, BCECTOPOHHUI;

e.g.: A comprehensive examination included several types of analysis.

303



3. Unit III. Traceology and Trace Examination

3. Vocabulary

. traceology /treisi plodzi/: Tpaconorus; e.g.: Traceology is the study
of marks and traces.

. trace /treis/: cnen; e.g.: Footprints in the mud were a crucial trace.

. impression /im prefon/: oTTUCK, OTIIEUATOK; €.8.: A tire impression
was found near the crime scene.

. toolmark /'tu:lma:rk/: cnen opyausi, uHcTpymeHta; e.g.: The
burglar left a clear toolmark on the window frame.

. footwear impression /' fotweor 1m 'prefon/: cnen oOyBu; e.g.: The

footwear impression matched the suspect's shoes.

. tire track /'tator treek/: cnen munsl; e.g.: Tire tracks led away from
the house.
. fracture /' freekffor/: uznom, paznowm; e.g.: The fracture lines on the

plastic pieces showed they were once joined.

. static trace / stetik treis/: cratuueckuit cien; e.g.: A fingerprint is
an example of a static trace.

. dynamic trace /dai nemik trers/: auHamudeckuii ciem; e.g.: A4
scratch from a sliding tool creates a dynamic trace.

. to cast /ka:st/: caumate cnenok; e.g.: The investigator used dental
stone to cast the footprint.

. moulage /mu:‘la:3/: cnenounas macca; e.g.: They used a special
moulage to preserve the impression.

. comparative microscope /kom parativ ‘maikraskoup/:
CPaBHUTENBHBIM MUKpPOCKOI;, €.g.: Toolmarks were compared using a
comparative microscope.

. striation /strar e1fon/: mTpux, 6opo3aka; e.g.: The striations on the
bullet matched the gun's barrel.

. wear pattern /weor 'paton/: puCyHOK wu3HOca; e.g.:. The unique

wear pattern on the sole helped identify the shoe.
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. contact /'kontekt/: konrtakT; e.g.: Every contact between objects
can leave a trace.

. material /mo tioriol/: maTepuan, BemecTBo; €.g.: Traces of foreign
material were found under his nails.

. to transfer /treens f3:1/: nepenocurs; e.g.: Fibers can transfer from
a carpet to clothing.

. to preserve /pri z3:rv/: coxpaHatb;, e.g.:lt is vital to properly
preserve a trace for analysis.

. to link /limk/: cBs3wIBatTh; €.g.: The trace evidence linked the suspect
to the victim's car.

. individual characteristic / indi vidzual keerokto 'ristik/:
WHIMBUyallbHAs XapaKTEPUCTHKA; €.g.: A unique scratch on a tool provides an
individual characteristic.

. class characteristic /kla:s keerakta ristik/: rpynmnoBas
XapaKTepUCTHKa; e€.g.: The size of a screwdriver is a class characteristic.

. micromorphology / maikroomo:r folad3i/: MUKPOMOP(OJIOTHS;

e.g.: Micromorphology studies the microscopic structure of trace surfaces.

. profile /' provfail/: nmpoduns; e.g.: The soil had a unique mineral
profile.
. mechanism /'mekonizom/: mexanusm; e.g.: Experts studied the

mechanism of the trace formation.
. to individualize / mnd1 vid3zuslaiz/: WHUBUY AJIU3UPOBATS;

e.g.: The goal is to individualize the trace to a specific source.
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4. Unit IV. Dactyloscopy and Fingerprint Examination

(As per your example, this is the completed template.)

5. Unit V. Forensic Ballistic Examination

5. Vocabulary

. ballistics /bo'listiks/: Gamnmmctuka; e.g.: Forensic ballistics is a
branch of criminalistics.

. firearm /' farora:rm/: ornectpenvHoe opyxue; e.g.: The recovered
firearm was sent for examination.

. bullet /'bulit/: myns; e.g.: The bullet was extracted from the wall.

. cartridge case /' ka:tridz keis/: runn3a; e.g.: A spent cartridge case
was found on the floor.

. caliber / 'kelibor/: xanubp; e.g.: The bullet was .45 caliber.

. barrel /'bersl/: ctBon; e.g.: The unique markings inside the barrel
imprint on the bullet.

. rifling /'raifliy/: napeska (B ctBone); e.g.: The rifling imparts spin
to the bullet.

. lands and grooves /lendz ond gru:vz/: mons u Hapessr; e.g.: The
pattern of lands and grooves is unique to each barrel.

. striation /strar e1fon/: mTpux, 6opo3nka; e.g.: Comparative analysis
matches striations on bullets.

. gunshot residue (GSR) /'ganfpt ‘rezidju:/: ciensr BeicTpena (CB);
e.g.: GSR was detected on the suspect's hands.

. trajectory /tro’ dzektori/: TpaeKToOpus, e.g.: The experts
reconstructed the bullet's trajectory.

. muzzle /'mazl/: nynbHbIN cpes; e.g.: The distance was estimated by
GSR patterns around the muzzle.

. breech /bri:t[/: 3aTtBOpHas wacte; e.g.: The firing pin strikes the
cartridge primer in the breech.

. firing pin / faioriy pin/: ynapnuk; e.g.: The firing pin leaves a mark

on the primer.
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. ejection /1'dzekfon/: skcTpakmms, BeIOpackiBaHue; e.g.: Ejection
marks are left on the cartridge case.

. to discharge /dis'ffa:d3/: npousBoauTh BBICTpEI; €.8.: The weapon
was discharged at close range.

. to fire / faror/: cTpensts; e.g.: He fired three shots.

. comparison microscope /kom perisn ‘markraskoup/:
CpPaBHUTENBHBIM MUKpOCKOI;, e€.g.: The ballistic expert used a comparison
microscope.

. test firing /test 'farormy/: skcmepumeHTanbHBIM OTCTpEN; €.g.: Test

firing provided comparison samples.

. database /'derto bers/: 6aza panuwix; e.g.: The ballistic database
contains data from thousands of firearms.

. jacket /'dzekit/: obonouka (rynm); e.g.: The bullet had a full metal

Jjacket.

. primer /'praimor/: kamctonb; e.g.: The primer ignites the
gunpowder.

. silencer /'sailonsor/: rmymutens; e.g.: A homemade silencer was

attached to the pistol.

. wound ballistics /wu:nd  bo'listiks/:  paneBas  GamncTuka,
e.g.: Wound ballistics studies the effect of projectiles on tissue.

. identification /a1 dentifi keifon/: unentudukanus; e.g.: The bullet

was positively identified as being fired from that gun.

Dactyloscopy and Fingerprint Examination
(Forensic Science)
1. Vocabulary
« fingerprints /' figgor prints/: oTIeYaTKy MaabIlEB
e evidence /'evidons/: OKa3aTEILCTBO
* category / keetigo:ri/: kareropus
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forensic science /fo rensik ‘sarons/: cyzaeOHas skcnepTH3a,

KpUMHHAJINCTHKA

friction ridge skin /' frikfon r1d3 skin/: manunisipable y30pbl KOXH

patterns / patornz/: y30psI, 00pa3ibl

* joint /d3omt/: cycraB, couJiecHEHUE

identification /a1 dentrft keifon/: mnenTudukanus, yCTaHOBICHHE

JIMYHOCTH

individuality / indrvidzu &loti/: uBAMBUYATBHOCTH
article of faith /' a:rtikl ov fe1f/: mpenmer Bepbl
universally / juini'v3:rsoli/: HoOBceMeCTHO, YHUBEPCAIBHO
accepted /ok ‘septid/: mpUHSATBINA, TPU3HAHHBIN

match /meetf/: coBmaieHre, COOTBETCTBUE

certain /'s3:rton/: onpeeaeHHbINA, HECOMHEHHBIN
particular /por tikjolor/: KOHKpETHBIN, 0COOBIH

physical evidence /' fizikl 'evidons/: BemecTBeHHBIC JOKa3aTEIbLCTBA
drugs /dragz/: nHapkoTHKH, JIEKapCcTBa

chemicals /'kemiklz/: xumukaTs

trace /tre1s/: cienbl

biological / baro'lod3ikl/: Gnonoruaeckuit

questioned documents /' kwestfond 'dokjumonts/: cOMHUTEIBHBIE

JIOKYMEHTBI

tool mark /tu:l ma:rk/: cnen nacTpymenTa

firearms /' farora:rmz/: orHecTpenbHOE OpyKHUe

footwear /' futwear/: 00yBb

tire impressions /taror 1m'prefonz/: OTHEYaTKH MIHH
individualization / indr vidzuoalo ' ze1fon/: uHIUBU Y ATH3ALIHS
source /s9:rs/: HCTOYHHUK

investigation /i vesti geifon/: paccienoBanue

associate /9'souvfieit/: cBA3bIBaTh, ACCOLUUPOBATH

scene /si:n/: MECTO MPOUCIIECTBUS
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« evidentiary item / evi denfori ‘artom/: mpenMeT, UMEIOIINN
JI0Ka3aTeIbCTBEHHOE 3HAUCHUE

* reconstruction / ri:kan strakfon/: pekoHCTpyKIIMs, BOCCTAHOBJICHHE

blood spatter /blad ‘spaetor/: 6pbI3ru KpoBU

* events /1 vents/: coObITUSA

structure failures /' straktfor 'ferljorz/: paspymienust KOHCTpyKIUI

* suspicious fires /so'spifos 'farorz/: momo3puUTeIbHBIC MTOXKAPHI

transportation accidents / trenspaor teifon ‘a&ksidonts/: TpaHcOpTHBIE
TIPOUCIIIECTBUS

« identify /a1 dentifar/ - unpenTudupoBaTh

* suspects / saspekts/ - mogo3peBaembie

* criminal /'kriminl/ - kpuMHHAIIBHBIN, YTOJIOBHBIN

* dentition /den 'tifon/ - 3yOHOI ps, 3yOHas cucTeMa

* unequivocal / ant kwivokal/ - He1BycCMBICTIEHHBIN, OTHO3HAUHBIIH

* remains /r1 memz/ - OCTaHKH

 conventional /kan venfanal/ - 0ObIYHBIN, TPaIULIMOHHBIH

* postmortem / paust mo:rtom/ - mOCMEPTHBIN

 biometric / barov metrik/ - GuomMeTprUUeCKUiA

* identifiers /a1 dentifarorz/ - uneHTHPUKATOPHI

* retina /'retind/ - ceTyarka

* iris / airis/ - pagykHasi 000J049Ka

* patterns /'p&tornz/ - y30pbl, pUCyHKH

* thermography /03: mpgrafi/ - Tepmorpadus

* scanning / skenir/ - ckaHupoBaHue

* storage /'sto:r1id3/ - xpaHeHue

* security /s1'kjuorati/ - 6e30macHOCTb

« features /'fi:tforz/ - ocoGeHHOCTH, MPU3HAKH

« associated /o'souvfiertid/ - cBsI3aHHBIH, aCCOIMUPOBAHHBIM

« forged /fo:rd3d/ - nonnenvHbIN

* personal /' p3:rsonal/ - TUUHBIN
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* individual / mnd1 vidzusl/ - uHIUBHUIYYM, TUYHOCTH

* lifetime /'larftarm/ - xu3Hb (IPOAOTKUTETHLHOCTD KU3HH)

» damage /' demidz/ - noBpexaeHue

 dermal /'d3:rmal/ - KOXKHBIN

« skin /skin/ - koxa

* layer /'leror/ - cnoii

* fingers /' fingorz/ - manbipl

* palms /pa:mz/ - nagonu

* hands /h@ndz/ - pykn

* soles /soulz/ - mogomIBEI

« feet /fi:t/ - cTynHu

 primates / praimeits/ - IpUMaThI

* areas /'earioz/ - obnacTu

» complicated /' komplikertid/ - coxubIi

* pattern /' patorn/ - y30p, pUCYHOK

* hills /hilz/ - xonMmbl

* valleys /' vaeliz/ - monuHbI

* ridges /'r1d31z/ - rpeOHM

* furrows /' f3:rovz/ - 60po3abI

» embryonic development / embri pnik dr' velopmont/ - smOpuoHaNBHOE
pa3BuUTHE

* constant /' konstont/ - mocTossHHBIN

* individual / mdr1 vid3uol/ - uHAUBUAYYM, TUIHOCTH

« genetic make-up /d30 netik ‘'meik Ap/ - reHeTHYECKHIT cOCTaB

* determining /d1't3:rminir/ - onpeensonit

* sizes /'saiziz/ - pa3mMepsl

* shapes /[erps/ - hopmbl

* 1dentical twins /a1’ dentikal twinz/ - ngeHTHYHBIE OJIU3HELIBI

« fertilized egg /' f3:rtilaizd eg/ - onogoTBOpEeHHOE AULIO

* distinguishable /d1 stiggwifabl/ - paznuuuMeblii, oTIMYarOIIUICS
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arch /a:rtf/ - apka

loop /lu:p/ - metns

whorl /w3:rl/ - 3aBuTOK

examiners /1g’ z&eminarz/ - SKCIepThI

plain /plem/ - mpocToii

tented /'tentid/ - maTpoBbIit

radial /'rerdisl/ - panuanbHbIit

ulnar /' Alnar/ - nokTeBoi

slope /slouvp/ - HaknOH

direction /dar rek|n/ - HanpaBneHue

inner /' mar/ - BHyTpEHHUM

arm bone /a:rm boun/ - KOCTb pyKu

radius /'rerdios/ - mydeBast KOCTh

outer /'avtor/ - BHEIIHUHN

ulna /' Alno/ - moxTEBast KOCTH

central pocket /'sentral 'pokit/ - neHTpanbHbI KapMaH
double loop /'dabl lu:p/ - nBoitHas eI
accidental / aksi dentl/ - cimyuaiinblii

definable /d1 famabl/ - onpenensiemsrii

core /ko:r/ - sapo

delta /'delta/ - neapTa

comparisons /kom parisnz/ - cpaBHEHUS
additional /o'difonl/ - OTIOJIHUTENBHBIH
indicated /'indikertid/ - ykazanHbIi

frames /freimz/ - pamku

minutiae /mi nju:fi:/ - AeTaNM, IPU3HAKU
evidentiary / evi denfori/ - moka3aTeIbCTBEHHBIN
reference / 'refrons/ - 3TaIOHHBIN, CIIPAaBOYHBIN
inked /mkt/ - 3auepHEHHBIN, HAHECEHHBIN YEPHUIAMU

oriented / o:rientid/ - opueHTHPOBAHHBIHI
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general /'d3enral/ - oOmwmiA

ridge flow /r1d3 flov/ - HanpaBneHue rpedHEH
compare /kom per/ - cpaBHUBATH

abruptly /o'braptli/ - pe3ko

ending ridge /' endiy rid3/ - koHer rpeOHs

splitting / splitiy/ - pasnenenue

bifurcation / baifor 'keifn/ - Oudypxanus, pazasoeHue
length /len0/ - nnuna

punctuation mark / papgktfu’'erfn ma:rk/ - 3HaK npenuHaHuUsA
dot /dot/ - Touka

facing /' feisiy/ - oOpamEnHbIi TUIIOM

discussed /d1 skast/ - 06CyKnEHHBIIHI

handprint /"ha@nd print/ - oTneyaTox pyku

personal identification /' p3:rsonal ar, dentifi keifn/ - muunas

uaeHTHPUKAIS

dates back /deits baek/ - Bocxoaur K

archaeological excavations / a:rkia'lnd3zikel eksko'verfonz/ -

ApXCOJIOTUUCCKHC PACKOIIKH

ancient civilizations /'emfont srvolar zeifonz/ - npeBHUE TUBUIA3AITIU
artifacts / a:rtifektst/ - apredakrs

potters /' pptorz/ - roHUapbI

sign /sain/ - MOAMKUCHIBATH

authenticity / 0:0en'tisoti/ - MOJIMHHOCTD

development /di velopmont/ - pa3Butue

centuries /'sentfaoriz/ - croneTus

scientist /' sarontist/ - yueHbIH

describe /dr1'skraib/ - onuceiBaTh

plant morphologist /plaent mo:r'folodzist/ - mopdomor pacTenuit
published / pablift/ - onybnrukoBaHHBIN

accurate / &kjorot/ - TOuHBII
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drawings /'dro:mz/ - pucyHku

physiologist / fizi plod3zist/ - puznomnor

anatomical / enoa tomikl/ - anaToMuueckmit
physiological / fizio'lod31kl/ - puznonornueckuit
discoveries /di'skavoriz/ - OTKpBITHS

thesis /'01:s18/ - quccepranus

wood engraver /wud m'grervar/ - rpaBep 1Mo AepeBy
engravings /In greiviyz/ - rpaBlOpsI

mentioned /'menfond/ - ynomsiHy ThI}

connection /ko nekfn/ - cBs3b

thumbprint /'@amprint/ - oTieyaTox 6OIBIIOTO MabLA
signature /' signatfor/ - mOAMKCH

recognized /' rekognaizd/ - mpu3HaHHBIN

value /'velju:/ - neHHOCTH

Civil Service /'s1ivl 's3:1vis/ - rocyapcTBeHHas CIy>K0a
capacity /ko pasati/ - JOJIKHOCTb

represented / repr1 zentid/ - mpeacTaBiISATh

friction ridge impressions /' frikfon 'rid3 im prefonz/ - oTneyaTku

(bPUKIIMOHHBIX TpeOHe

common /' kpman/ - pacripocTpaHeHHbII

parties / pa:rtiz/ - CTOpOHBI

placing /'pleisin/ - pazmenieHue

mark /ma:rk/ - 3nax

impression /im prefn/ - oTneyaTok

ample evidence /'@mpl 'evidons/ - HocTaTOYHO JTOKA3aTEIHCTB
hundreds of years /'handrodz ov jiorz/ - coTHu jeT

controlling fraud /kon'trovly fro:d/ - 6Gopbba ¢ MOIIEHHUYECTBOM

false impersonations /fo:1s 1m p3:rso'nerfonz/ - J0XKHBIE BbIIAYN CEOS

3a Ipyroro
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government pension distributions /'gavernment ‘penfon

(distr1 bju;fonz/ - rocynapcTBeHHbIE IEHCUOHHBIC BBITIIIATHI

implement /' impliment/ - BHepUTH

practices /' praktisiz/ - mpakTuka

demonstrated /'demonstrertid/ - mpoieMOHCTPpUPOBAHHBIM
persistence /por ' sistons/ - yCTOWYHUBOCTh

exceeding /1k 'si:di/ - mpeBbIatonUit

physician /f1'zifn/ - Bpau

medical missionary /'medikl ‘'mifoneri/ - MeAMIIMHCKUI MUCCHOHED
involved /in 'volvd/ - BoBiieueHHBI

evolutionary theorist / eva'lu:fonari 'O10r1St/ - 3BOIIOIIMOHHBII

TEOPETUK

forwarded /' fo:rwordid/ - mepecnannblii
classified /'klesifaid/ - kmaccuduumrpoBanHbIit
ridge detail /r1id3 "di:tetl/ - netanu rpeOHs

apprehending criminals / @pr1 hendiy 'kriminlz/ - 3anepxanue

IIPECTYITHUKOB

locating fingerprints /lou kertiy 'fingor prints/ - ooHapykeHue

OTIICYATKOB I1aJIBLICB

familiar /5 'milior/ - 3HaKOMBII

observations / pbzar'velfonz/ - HabnrOAEHUS
recorded /r1 ' ko:rdid/ - 3anucanHbIi

dispute /d1 spju:t/ - criop

priority /pra1 orati/ - TpHOPUTET

claim /klerm/ - mpeten3us

originators /o rid3mertorz/ - 0CHOBOIIOJOXHUKH
antiquity /en tikwati/ - 1peBHOCTH

fair /fer/ - cmpaBeTMBBII

influential / mflu’enfal/ - BnusTEBHBIM

introducing / mtra ' dju:siy/ - npeacTaBIsIOIIUI
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microscopist /mar’ kroskopist/ - MUKpOCKOTIICT

scientific / saron tifik/ - Hay4YHBII

journal article /'d33:rnl "a:rtikl/ - »xypHanbHas crarbs

identification features /a1, dentifi keifn 'fi:tforz/ - npusnaku
UJIeHTUPUKAITUN

* criminal matters /'kriminl ‘'meetorz/ - yrojgoBHbIe nena

« scientific method / saron 'tifik ‘'me6od/ - HayuHBIN MeTO

* contribute /kon'tribju:t/ - cmoco6cTBOBATH

* identification method /a1 dentifi keifn ‘'mebad/ - MmeTon
uaeHTUPUKaIu

« foundation /favn deifn/ - ocHoBa

* acceptance /ok septons/ - mpuHsITHE

Police Prefecture /pa’li:s "pri:fektfor/ - monuueiickas npedektypa

duties /'dju:tiz/ - o6s3aHHOCTH

filling out /' filiy aovt/ - 3amonHEeHNE

filing /' failiy/ - nogaua, apxuBupoBanue

* criminal information cards /'kriminl  infor ' meifn ka:rdz/ - kaprouku c
KpUMHUHAILHON nH(pOpManuei

* developing /d1 ' velopiy/ - pa3paboTka

« anthropologist / @n0ra polod3zist/ - anTpomnonor

* to spend considerable time /spent kon'sidorabl tarm/ - mpoBoaUTH
3HAYUTEITHLHOE BpEeMSI

* individual differences / indi'vidzual 'diforonsiz/ - unauBHUIyaIBLHBIE
paznuaus

* human physical features /'hju:mon 'fizikl 'fi:tforz/ - puzmaeckue
0COOEHHOCTH YeJIOBEKa

* occurred /2'k3:rd/ - mpumIo B TOI0BY

« utility /ju: tiloti/ - mone3HOCTH

* uniquely /ju'ni:kli/ - yHukanbHO

* criminal records /' kriminl ‘rekordz/ - yromoBHbIie nena
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disguises /dis’'gaiziz/ - mackupoBKa

aliases /'ei1liasi:z/ - ICEBIOHUMBI

biometric system / barov metrik 'sistom/ - Guomerpuueckas cucrema
head size /hed saiz/ - pazmep ro10BbBI

finger length /' fingor lend/ - nnuHa naneia

measurements /' me3armonts/ - U3MEpEHUs

carefully /'kerfali/ - TaTensHo

file cards /fail ka:rdz/ - kaprouku

devised /d1 vaizd/ - pa3zpaboTannbliii

superiors /su: p1oriorz/ - Ha4aabCTBO

initially /1 nifali/ - u3HavanbHO

eccentric /1k ' sentrik/ - SKCIIEHTPUYHBIN

proved its worth /pru:vd 1ts w3:rf/ - noka3ana cBO IIEHHOCTb
convict /kon’vikt/ - ocyxnath

prior arrest / praior o 'rest/ - mpeapIIyIINil apecT

conviction records /kan vikfn ‘rekordz/ - 3anucu 00 ocyxaenun
identification bureau /a1, dentifi keifn 'bjorov/ - 6ropo uaeHTHGUKAIIH
police agencies /pa’li:s "erdzonsiz/ - monuueckue yrpaBieHUs
Bertillonage /bar tila: 'na:3/ - cuctema beprunsona

undone / an’'dAn/ - pa3pyIieHHBIHI

unequivocal proof / ani'kwivakal pru:f/ - oqHo3HaUHOE OKA3aTEIHLCTBO
different individuals /" difront ,ind1 vidzuslz/ - pa3zusle mroau

anthropometric measurements / @&nfropo metrik ‘me3ormonts/ -

AHTPOINMOMCTPUUCCKUEC U3MCPCHUA

chance duplication /tfeens  dju:pli'keifn/ - ciiyqaitHoe 1yOmupoBaHue
Leavenworth Prison /'levonws:r0 'prizn/ - Troppma JIuBeHBOPT
prisoner / priznar/ - 3aKJIFOUEHHBIN

staff member /steef ‘'membor/ - mTaTHBIN COTPYIHUK

encountered /i 'kaontord/ - cronknyBmmiics

checking /'tfekm/ - mpoBepka
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fit /fit/ - moaxoauThH

incarcerated /i 'ka:rsorertid/ - 3akI0UE€HHBINA B TIOPEMY
unrelated / anrt'lettid/ - He cBs3aHHBIN

incident /' msidont/ - HHIIMAECHT

convince /kon'vins/ - yoeauThb

personnel / p3:rso'nel/ - mepconan

represented / repri zentid/ - mpencTaBis

superior method /su: prorior ‘mebfad/ - mpeBoCXOasAIINI METOT
greatest scientists /' grertist ‘sarontists/ - Benuuaiime yu€Hbie
contributions / kontr1 bju;fonz/ - Bkinaasl

correspondence / kori spondons/ - nmepenucka

cousin /'kAzn/ - Ky3eH

eclectic interests /1 klektik ‘mtrosts/ - SKJIEKTHYHBIE HHTEPECHI
extensively /1k ‘stensivli/ - oOmmpHO

visited /' vizitid/ - mocetun

detail /d1'te1l/ - mogpo6HO

data /'derto/ - nanHbie

share /ferd/ - nenuThbes

British Home Office /'britif hoovm "pfis/ - MunuctepcTBo BHyTpEHHUX

nen Benukobpuranuu

MaJIbIIEB

MaJILIIEB

parent agency /' peront ‘eid3onsi/ - pOJIUTENBCKOE ar€HTCTBO
overshadowed / ouvar f&doud/ - 3aTMun
abandoned /o 'ba&ndond/ - 3a0porieHHBIIHI

fingerprint minutiae /' figgorprint mi nju:fi:/ - qeTann OTHEYATKOB

Galton features /'go:Iton 'fi:tforz/ - mpusnaku "aapToHA
recognition / rekog nifn/ - npusHaHue
western hemisphere /' westorn "hemisfir/ - 3anagnoe monymapue

fingerprint pioneer /' fingarprint pais nir/ - MMOHEP OTIEYATKOB
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« employee /im plorti:/ - cOTpyTHUK

* police department /pa’li:s di' pa:rtmont/ - monuieickuit AenapTaMeHT

 convinced /kon vinst/ - yoexnén

 apparent /o paront/ - OUeBUIHBII

» carly fingerprint pioneers /'3:rli 'fingor print paro nirz/ - nepBbie
MTUOHEPHI TAKTUIOCKOTTHH

» manageable /'manid3obl/ - ynpaBnsembrit

consistent /kon 'sistont/ - mociegoBaTeIbHBIA

large sets /la:rdz sets/ - 6ombiie HAOOPHI

« fingerprint files /' fingor print failz/ - daiinel oTe4aTKoB MaabIeB

« criminal identification /' kriminl a1 dentifi keifn/ - yronosnas
uaeHTHPUKAIHS

* based on /beist pn/ - o0cCHOBaHHBI Ha

» modified Henry system /'modifaid "henri "sistom/ -
Moau(UIMPOBaHHAs cucTema [ 'eHpu

* scheme /ski:m/ - cxema

* ten-print sets /ten print sets/ - HAOOPHI U3 AECATH OTIIEYATKOB

* fingerprint card /' fingor print ka:rd/ - kapTouka OTIIEUYaTKOB MAJIBIICB

« typical fingerprint card / tipikl "figger print ka:rd/ - Tummunas kaprouka
OTIIEYaTKOB IAaJbIEB

* maintain /mein’tem/ - NoaAePKUBAThH

* fingerprint records /' fingar print ‘rekordz/ - 3anucu orneyaTkoB
najibleB

e enabled /1’ neibld/ - mo3BoHIIO

efficient /1 fifont/ - appexTrBHBIN

searching /'s3:rt[in/ - mouck

large files /la:rd3 failz/ - 6onpuine daitnbt

keep in mind /ki:p m maind/ - umeTh B BUIYy

fingerprinted person /' fingar printid 'p3:rsn/ - 4en0BEK, y KOTOPOTO

CHSIJIA OTIICYATKHU IaJIbIICB
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» filed /farld/ - mommuTHIit

» allowed /o'lavd/ - pa3pemieHHbIi

* organized maintenance /'09:rgonaizd ‘'meintonans/ - opraHM30BaHHOE
00CITyKUBaHUE

* maintained /mein teind/ - moaepKUBaeMbIit

« searched manually /s3:rtft ‘manjusli/ - mouck BpyuHyI0

* single print /'smgl print/ - oquH oTIEYaTOK

* recover /r1 kavar/ - BoccTaHaBIuBaTh

* partial single prints /" pa:rfl ‘sipgl prints/ - yacTuuHbIE OTIETBHBIE
OTIIEYATKH

* crime scenes /kraim si:nz/ - MecTa NpecTyIIeHU!

» computerized fingerprint search systems /kom pju:toraizd 'fingor print
s3:1tf 'sIstomz/ - KOMITBIOTEPU3UPOBAHHBIE CHCTEMBI IIOMCKA OTIIEYaTKOB
TaTbIICB

 impractical /im praektikl/ - HempakTHUHBIH

* partial prints /'pa:rfl prints/ - yacTuyHBIE OTHEYATKH

 obviously /'pbvissli/ - oueBHIHO

» compared with /kom'perd w16/ - mo cpaBHeHUIO C

» cards on file /ka:rdz opn fail/ - kapTouku B apxuBe

* possible suspect /' ppsabl ‘saspekt/ - BO3MOKHBIH 1TOA03PEBACMBbIi

* retrieve /r1 tri:v/ - U3BJIEKATh

» manual comparison /' manjusl kom perisn/ - pydyHoe cpaBHEHHE

» wanted suspects /'wontid 'saspekts/ - pa3bIcKBaeMbI€ 110J03PEBACMBIC

» wanted posters /' wontid ‘poustorz/ - miakaTel 0 po3bICKe

« distributed /d1 stribju:tid/ - pacipocTpaHeHHBIH

* police agencies /pa’li:s "erd3onsiz/ - monuueckue yrpaBieHHUs

» displayed /d1 splerd/ - oToOpaxaembiii

* public places /'pablik 'pleisiz/ - obmecTBeHHBIC MecTa

* post offices /poust 'Dfisiz/ - mOYTOBBIE OTETCHUS
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 widespread deployment /' waidspred di plormant/ - mupokoe
pa3BEPTHIBaHUE

» computerized fingerprint storage /kom pju:toraizd 'fingor print 'sto:ridz/
- KOMIIBIOTEPU3UPOBAHHOE XPAaHEHUE OTIIEYATKOB MAJBIICB

* retrieval systems /1 tri:vol 'sistomz/ - cucTeMbI OUCKa

* routine /ru: 'ti:n/ - OOBIYHBIN

* rendered /'rendord/ - BU3yanu3upoBaHHBIN

* largely unnecessary /'la:rdzli An'nesoseri/ - B 3HaUUTENbHON CTETICHU
HEHYKHBIN

e one time /wAn taim/ - OJHAaXIbI

* fingerprint examiners / figgor print 1g z&minarz/ - 3KCHEPTHI MO
OTII€YaTKaM IaJIbIIEB

* identification personnel /a1 dentifi keifn p3:rso'nel/ - mepconan mo
UACHTU(UKAITIT

« extensively trained /1k 'stensivli treind/ - mmpoxo oOydeHHbII

summarize /' SAmaraiziz/ - HOABOJUTH UTOTU

criminal database /'kriminl "dertobeis/ - kpumuHanbHas 6a3a JaHHBIX

fingerprint cards /' fingor print ka:rdz/ - kapTouku OTIIEUAaTKOB MAJIBLIICB

Integrated Automated Fingerprint Identification System /'mtr, grertid
'o:tomertid figgor print a1 dentifi keifn ‘sistom/ - UHTerpupoBannas
aBTOMAaTU3WpPOBaHHAs cucTeMa uaeHTudukanuu otrneyatkoB naibies (IAFIS)

* latent print examiner /'lertnt print 1g ' z&minar/ - 3KCIEPT MO CKPBITHIM
OTIeYaTKaM

« latent impressions /'lertnt im ' prefonz/ - CKpbITbIE OTIEYATKU

* neighboring state /'nerbormy stert/ - cocegHee Tocy1apcTBO

* national criminal database /'na[nal 'kriminl 'dertobers/ - HarmoHaTBHAS
KpUMUHAJIbHAs 0a3a JTaHHBIX

* developing leads /di ' velopiy li:dz/ - pa3BuTue 3anenok

* solving unresolved cases /'splvin anr1 zolvd 'keisiz/ - pemenue

HEPACKPBITHIX JIEJI
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* larger picture /'la:rdzor ‘piktfar/ - Gonee mmpokas KapTuHa
* array /o re1/ - MHOKECTBO
* automated systems /'o:tomeitid 'sistomz/ - aBTOMaTU3UpPOBaHHbIE

CHCTCMBI

* human biometrics /'hju:mon bai pmetriks/ - yenoBedeckas GnomMeTpus

* body metric /'bodi ‘'metrik/ - meTpuka Tena

» well-defined system / wel di'faind 'sistom/ - geTko onpenenéHnas
cucTema

* human biometry /" hju:man bar pmatri/ - yenoBeueckast OoMeTpust

* uses of fingerprints /'ju:ziz ov 'fingor prints/ - UCTIONIB30BaHUE
OTIICYATKOB IAJIbIIEB

* human identification / hju:mon a1, dentifi keifn/ - unentuduxanms
YeII0BeKa

« criminal identification /'kriminl a1 dentifi kerfn/ - kpumuHanpHas
uaeHTU(PUKAITIS

« related law enforcement applications /r1 lertid 1o: ' fo:rsmont
.&pli 'keifonz/ - cooTBETCTBYIOIIME TPABOOXPAHUTEIbHBIC TPUMEHEHUS

 automated fingerprint systems /'o:tomertid 'fingor print ‘sistomz/ -
aBTOMATU3UPOBAHHBIC CHCTEMBI OTIICYATKOB MMAJIBIICB

* retinal /'retinl/ - ceTyatku

* iris patterns /' airis ‘patornz/ - y30opbl paay>KHONU 000JI0UYKU

* voice recognition /vors rekog nifn/ - paco3HaBaHue Tojioca

* hand geometry /hand d3i pmotri/ - reomeTpus pyku

* increasingly /in kri:sigli/ - Bc€ Oosnblie

* incorporated /i ko:rporertid/ - BKIIOUEHHBIIH

aBTOMATH3MPOBAHHBIC CUCTEMbI UICHTU(UKAITUH
* purposes / p3.1pasiz/ - neaun
* control entry /kon'trovl 'entri/ - KOHTPOIUPOBATH BXOJ]

* security purposes /s1 kjuarati ‘p3:rpasiz/ - ienu 6€30MmacHOCTH
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 prevent identity theft /pr1'vent ar’ dentoti Oeft/ - mpemoTBpaTUTH KpaKy
JUYHBIX TaHHBIX

« control welfare /kon trovl 'welfear/ - KOHTPOIBL COLIMATBEHOTO
obecrnieueHus

* social services fraud /'soul 's3:rvisiz fro:d/ - MOILIEHHUYECTBO C
COIMAJIEHBIMU yCITyTaMH

» computer storage /kom pju:tor 'sto:rid3/ - KOMIIBIOTEPHOE XpaHCHUE

* retrieval systems /r1'tri:vol 'sistomz/ - cucTeMbl Moucka

« originally /o'rid3onali/ - nepBoHayanbHO

* applications / @pli keifonz/ - mpunoxxenus

« efforts /"eforts/ - ycunus

* develop /d1'velop/ - pazpabaTsiBaTh

* collaboration /ko laebo re1fn/ - corpyaHUYECTBO

« fingerprint database /' fingor print ‘dertabers/ - 6a3a JaHHBIX OTIEYATKOB
najabIeB

 National Bureau of Standards /'n&fonal 'bjurov av 'stendordz/ -
HanmonansHoe Gr0po cTaHIapTOB

 National Institute of Standards and Technology /' nafonal 'mstitju:t ov
‘steendordz @nd tek nolod3i/ - HanmonansHBIM HHCTUTYT CTAaHAAPTOB U
TEXHOJIOTUU

* law enforcement-based automated systems /lo: ' fo:rsmont beist
‘o:tomerttid ‘sistomz/ - aBTOMaTH3UPOBAHHBIC CUCTEMBI JIJTS
IPaBOOXPAHUTENIHBIX OPTaHOB

» Automated Fingerprint Identification Systems (AFIS) /'o:tomertid
‘fingor print a1 dentifi kerfon 'sistomz/ - aBToMaTH3UpPOBaHHBIE CUCTEMBbI
uAeHTU(UKAIIMN OTIIEYaTKOB IMaJIbIEB

* principal applications /'prinsopal  &pli keifonz/ - ocHoBHBIE
MPUIOKEHUS

* presence / prezons/ - IPUCYTCTBUE
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* developed latent fingerprints /di velopt ‘lertont ‘fingor prints/ -
NIPOSIBIICHHBIC CKPBITHIC OTIICUATKH MaTbIICB

* appropriate /o proupriot/ - moAXOAAUTUN

* storage technologies /'sto:r1d3 tek nolod3iz/ - TexHonmoruu xpanenus

» computer algorithms /kom pju:tor "@lgoridomz/ - KOMIBIOTEPHBIC
IITOPUTMBI

e trivial /'trrvial/ - TpuBHUaTBHBIM

» commercialized /ko ' m3:rfalaizd/ - koMmmepLHMaTU3UPOBAHHBIN

* large jurisdictions /la:rd3 ,d3zoris dikfonz/ - KpynHbI€ FOPUCIUKLINH

» commercial vendors /ko'm3:rfol 'vendorz/ - koMmmepueckue
MIOCTaBIUKU

* intrinsically compatible /in trinzikli kom patabl/ - BHyTpeHHe
COBMECTUMBIN

* important point /im po:rtant point/ - BaXKHbBII1 MOMEHT

* given person /'grvn ‘p3:rsn/ - TaHHBIN YETOBEK

prints in the files /prints m 89 failz/ - orneuatku B daitnax

* large city system /la:rd3 'siti ‘sistom/ - cuctema 60ibIIOTO TOpoaa

* corresponding state system / ko:r1' spondiy stert ‘sistom/ -
COOTBETCTBYIOIIAsl TOCYIaPCTBEHHAS CHCTEMA

» electronic databases /1 lek tronik "dertobeisiz/ - anekTpoHHBIE 0a3bI
JTAHHBIX

* law enforcement purposes /1o: ' fo:rsmont 'p3:rpasiz/ - uenu
IPaBOOXPAHUTEIILHBIX OPTaHOB

* permanent part /' p3:rmonant pa:rt/ - MOCTOSIHHAS YaCTh

* landscape /'lendskeip/ - meitzax

* CODIS (Combined DNA Indexing System) /' koudis/ - KOAWC
(O6bpenunennas cucrema naaekcupoBanus JJHK)

» NIBIN (National Integrated Ballistic Information Network) /' naibin/ -
HUBUH (HanmonansHas UHTETpUpOBaHHAS OajutucTHUeCcKass MHGOpMaIlMOHHAs

CETh)
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« searchable image information /'s3:rtfobl 'tmid3 mfor meifn/ -
uHpopMaIus 00 N300paKEHHUIX C BO3MOXKHOCTBIO IMTOMCKA

* fired bullets /' farord "bulits/ - Bbily1IeHHBIE TTYJIN

« cartridge cases /'ka:rtridz keisiz/ - rusib3b1

« generally /'d3zenarsli/ - B 0O1miem

* two types of files /tu: taips ov failz/ - 1Ba Tumna daiiaos

* questioned specimen /' kwestfond 'spesimon/ - u3y4aembiii 006paser

» searched for /s3:rtft fo:r/ - pa3pickuBaeTcs

* “known” database /noun 'dertobers/ - 6a3a naHHBIX "H3BECTHBIX"

e found /faond/ - HalineHHBII

* thereby identified / derbar a1 dentifaid/ - Tem cambiM uaeHTUGULIEPOBAH

 “forensic” file /fo'renzik fail/ - "cyneOno-meaumuHCKUA" daiin

 unsolved cases / An'splvd keisiz/ - HepackpsITBIC J€a

» cases to be connected /keisiz tu: bi: ka'nektid/ - nena, kotopsie OyayT
CBSI3aHBI

* share information /fer ,infor'meifn/ - nenurbcst HHPoOpMaLHE

leads /1i:dz/ - 3anenku

* increasing /mn'Kkri:si/ - yBeJIUYHBaIOIINNA

probability / proba bilati/ - BeposiTHOCTB

« apprehending a suspect /o, pre hendiy o ‘saspekt/ - 3anepxanue
10JI03PEBAEMOTO

« successful tool /sok'sesfl tu:l/ - ycnemnbrit tHCTpyMeHT

* apprehension / &pr1 henfn/ - 3agepxanue

» unknown offenders / An'nooun o' fendorz/ - Hem3BecTHBIE
IPABOHAPYIITUTEITN

* arrested /o restid/ - apecToBaHHBIN

entered /'entord/ - BBEIEHHBIN

job applicants /d3pb "@plikonts/ - conckarenu

solved /splvd/ - pemeno

determine /d1't3:rmin/ - onpenensTh
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vary /'veori/ - BappHpOBaThCS

jurisdictions / d3oris’ dikfonz/ - ropucaukiuu

dependent /di pendont/ - 3aBucumMBbIi

knowledge and skill /'nolid3 @nd skil/ - 3nanus 1 HaBBIKK

* latent or unknown impressions /'lertont o:r  An nouvn mm'prefonz/ -
CKPBITHIE WJIM HEU3BECTHBIC OTIICYATKU

« forensic scientists /fo renzik 'sarontists/ - cyaMendKcepThI

* technicians /tek ‘nifonz/ - TexHuku

* types of fingerprints /taips ov 'fingor, prints/ - TUIIBI OTIIEYATKOB
1EN 131 (9):!

* patent /'pertnt/ - BUAMMBII (TaTEHTHBIN)

* plastic /'pleestik/ - mnacTuyHBIMI

* latent /'lertnt/ - CKpBITBIN (JIATCHTHBIN )

* visible print /' vizabl print/ - BUTUMBIIA OTIIEYATOK

» enhancement /in hansmont/ - ymy4inenue

* development /di' velopmont/ - mposiBnenue

* recognizable /' rekognaizabl/ - y3HaBaeMbIit

* grease /gri:s/ - cMa3Ka, JKup

» dark oil /da:rk 211/ - TemHOE Macio

o dirt /d3:rt/ - Tpsi3b

* blood /blad/ - kpoBB

* rendering /'rendorm/ - nenarornuit

* suitable for comparison /'su:tabl fo:r kom perisn/ - mpuroaHbeIi 11
CpaBHEHUS

» additional processing /o'difonl 'pra:sesin/ - qonosHUTENIBbHAsS 00pabOTKa

* plastic print / 'plaestik print/ - nmacTUYHBINA OTHIEYATOK

* indented print /in'dentid print/ - BnaBneHHBIN OTIIEYATOK

* recognizable fingerprint indentation /'rekognaizabl 'figgor print

Inden te1fn/ - y3naBaemoe yriiy0OJjieHHe OTIeuaTka najblia
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* soft receiving surface /soft r1'si:vin 's3:1fis/ - MsArKas npUHUMAIOIIAS
MOBEPXHOCTh

* tar /ta:r/ - cMoja, IeTOTh

« distinct three-dimensional character /dr'stigkt Ori:di'menfonl "keaeroktor/
- OTYETJIUBBIA TPEXMEPHBIN XapaKTEp

« immediately recognizable /1 ' mi:distli ‘'rekagnaizabl/ - Hemeanenno
Y3HABAEMBbIU

* require no further processing /r1' kwaiar nov 'f3:rdar ‘pra:sesin/ - He
TpeOYIOT JanbHeunIel 00padboTKu

* definition / defi nifn/ - onpenenenue

* requires additional processing /r1 kwarorz o 'difonl 'pra:sesiy/ - Tpedyer
JOTIOJTHUTENBHONU 00pabOTKH

* rendered visible /' rendard 'vizabl/ - cnenaHHBIN BUIUMBIM

» suitable for comparison /'su:tobl fo:r kom paerisn/ - mpuroaHbIi 115
CpaBHEHUS

 processing of latent prints /" pra:sesiy oav 'leitnt prints/ - o6paboTka
CKPBITBIX OTIIEYaTKOB

» development, enhancement or visualization /di’ velopmont, in"hansmont
o:r vizuala'zeifn/ - mposBIeHUE, YIydIlIeHUEe UM BU3YyaTH3aIis

¢ grown /groon/ - BRIPOCIIHMA

clever applications /'klevar j@pli keifonz/ - ymMHOe npumeHeHHE

coupled with /’kapald w16/ - B coueranuu c

» composition of latent residues / kompa'zifn ov 'lertnt ‘rezidju:z/ -
COCTaB CKPBITHIX OCTaTKOB

* advances /od vensiz/ - 1OCTHXEHUSA

* impressive /im presiv/ - BIeUaTIsSIOIIH

 applying DNA typing techniques /o'plain di: en'er 'taipiy tek ni:ks/ -
IIPUMEHEHHE MeTO10B TunpoBanusa JJHK

* biological evidence /baio’'lpd3ikl ‘evidons/ - Guonoruueckue

JI0Ka3aTeIbCTBA
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publicity /pa ‘blisati/ - ormacka

residue /'rezidju:/ octaTok

friction /' frik[(o)n/ Tpenue

ridge /r1d3/ rpeGeHp

skin /skin/ koxa

pores /po:(r)z/ mopsr

sweat /swet/ ot

glands /gleendz/ xxeness

eccrine /' ekrin/ SKKpUHHbIE

composition / kpmpo'zif(o)n/ cocras

apocrine /' @pokrin/ anokpuHHbIE

molecules /' molikju:lz/ Mmonexybt

lipids /' lip1dz/ munuamst

proteins /' prouti:nz/ 6enKu

pheromones /' feromouvnz/ pepomonsb
environment /in’varronmant/ okpy»aroias cpeaa
constituents /kon'stitjuonts/ KOMIIOHEHTBI, COCTABHBIC YaCTH
detecting /d1 tekti/ o6HapyxeHue

visualizing /' vizuslaizin/ Busyanu3amnus
compounds /'’ kompaondz/ coeguneHus
evidentiary / evi denf(9)ri/ moka3aTenbHbIN
integrity /in'tegrati/ HEIOCTHOCTH

employed /im ploid/ ncrons3yemsiii

illumination /1 lu:mi neif(o)n/ ocenienue
photographed /' foutogra: ft/ cororpadupoBannbrit
lifting /' liftiy/ casiTHE

collection /ka'lek[(o)n/ c6op

document /' dokjumont/ ToKymMeHTHPOBATH

seize /si.z/ 3aXBaTUTh, U3BITh

submit /sob 'mit/ mpegocTaBUTh, NPEACTABUTH
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resolving /r1 zolviy/ pa3perienne

equipped /1 kwipt/ 060opy10BaHHBIN

transported /traen spo:(r)tid/ TpaHCTIOPTUPOBAHHBIN
residue /'rezidju:/ octarok

adheres /od 'h1o(r)z/ npununaer, npucraér
preferentially / prefo'ren[(o)li/ mpenmyrecTBEHHO
powder / pavda(r)/ mopomIok

dusting /' dastiy/ onbleHre, HaMbIICHNE

detection /d1 tek[(o)n/ oOHapyxkeHuE

century /'sentfori/ BeK, cTojieTue

inorganic /,mo:(r) genik/ HeopraHu4ecKui
brushes /'brafiz/ xuctu, méTku

proper / propa(r)/ IpaBUIbHBIN, MTOIXOISIIAMI
uniform /' ju:nifo:(r)m/ omHOpOIHBII

transparent /treens pearont/ mpo3payHbIii

tape /terp/ nenta

mounted /'maovntid/ ycTaHOBIEHHBIH

backing /'baekin/ moanoxka

lifters /' 11fto(r)z/ mogpeMHUKH, CHUMATETTN

hinge /hind3/ mapaup

magnetic /mag netik/ MAarHUTHBIHA

trademark /'trerdma.(r)k/ ToproBas mapka
retractable /r1 treektob(o)l/ BEIABMIKHOM

fatty /' feeti/ sxupHbIit

substratum /' sabstrertom/ ocHOoBaHHE, ITOJIOKKA
bristles /'bris(o)lz/ meruna

spraying /'spreii)/ pacublicHUE

immersion /1 m3:(r)3(o)n/ morpyxeHue
formulation / fo:(r)mju lerf(o)n/ cocras, perentypa

suspension /s9 spenf(2)n/ cycneHsus
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molybdenum /mo’ libdonom/ Mmonu6nen

disulfide /da1 salfaid/ mucynsdun

detergent /dr1 t3:(r)d3(o)nt/ mororiee cpeacTBo
solution /sa'lu:f(o)n/ pacTBop

formerly /' fo:(r)mo(r)li/ panee, npexe

wet /wet/ MOKpbIi

quarter /'kwo:(r)to(r)/ ueTBepThH

silver /'s1lva(r)/ cepedpo

nitrate /'naitreit/ HUTpaT

1odine / aradi:n/ fion

fuming /' fju:mim/ oGpaboTka napamu

ninhydrin /nin"haidrin/ HuHTHAPUH

chloride /'klo:raid/ xmopun

photoreducible / foutora'dju:sib(a)l/ poToBoCccTaHaBIMBaEMBIN
vapor /' veipa(r)/ map

liquid /' likwid/ sxunkocThb

moderate /' modorot/ ymepeHHbIN

warming /' wo:(r)min/ HarpeBaHue

so-called / sou 'ko:1d/ Tak Ha3pIBaeMBIi
essentially /1'senf(9)li/ mo cymecTBy

blowpipe /'blovpaip/ nasiibHast TpyOka, TpyOKa AJid BbIIyBaHUS
containing /kon'temiy/ cogepxammunii

cabinet /' kabinot/ mkad

fumes /fju:mz/ napst

trapped /traept/ moiimaHHBIN, 3aNePTHIT
dirty-brown /'d3:(r)ti bravn/ rps3HO-KOpUYHEBBIN
colored /'kala(r)d/ okpamenHnsbrit

fade /ferd/ BeiiBeTaTH

starch /sta:(r)tJ/ kpaxman

solution /sa'lu:f(9)n/ pactBop
329



treatment /'tri:tmont/ 06paboTka

preferred /pr1 3:(r)d/ mpeanodTuTeNbHBIM

inherently /in"herantli/ HeoTreMaeMO

precisely /prr saisli/ TouHO

impermanence /1m p3:(r)monons/ HEMOCTOSHCTBO

amino acids /o' mi:nov ‘&sidz/ aMUHOKHCIIOTHI

adduct /" edakt/ agmykr

dipping /' dipir/ okyHaHnue

accelerated /ok 'selorertid/ yckopeHHbIH

heat /hi:t/ Teruio

humidity /hju: ‘'midati/ BraxxaHoctb

concern /kon's3:(r)n/ 6ecoKoMCTBO

layer /'lero(r)/ crout

chlorofluorocarbons / klo:rou flusrav ‘ka:(r)bonz/ xnopdropyraeposast
recent /'ri:s(o)nt/ HeTaBHUIA

bluish-purple /'blu:1f "p3:(r)p(a)l/ romydoBaTo-pr0IETOBBIIM
significant /sig nifikont/ 3HaUMTETEHBIN

synthesis /'si0asis/ cunTe3s

evaluation /1 vaelju eif(o)n/ omenka

zinc /zmk/ nuHK

blue-green /'blu: gri:n/ cune-3enéuplii

oblique /o'bli:k/ kocoii

amenable /o0 'mi:nob(9)l/ moanaromuiics, BOCIPUUMYUBBIN
revealing /r1 vi:lim/ oTkpeITHE

exceptionally /1k’sep[onali/ uckmounTenbHO

bright /brart/ spxuii

xenon /'zi:nbn/ KCEHOH

mixture /' mikst[o(r)/ cmech

wavelengths /'wervlen0s/ qyiunabl BosH

electromagnetic /1 lektrovmag netik/ 3neKTpoMarHuTHBII
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spectrum /' spektrom/ criekTp

supplied /so plaid/ cHaGxEHHBIN

narrow / n&rav/ y3kuit

range /reind3/ nuamna3oH

induce /in’dju:s/ BeI3bIBATH

excite /1k ‘sart/ Bo30y>kaathb

luminescence / lu:mi nes(o)ns/ TFOMUHECIICHITUS
luminesced /lu:mi'nest/ moMuHECTUPYOLINTA
sufficient /so' fif(o)nt/ noctaTounbIit

intensity /in’tensoti/ UHTEHCUBHOCTD
monochromatic / monoukra ' metik/ MOHOXpoOMaTHYECKUNA
advantage /od 'va:ntid3/ npeumyiiecTBo

afforded /o' fo:(r)d1d/ mpegocraBiaeHHbII
undisputed /, andr1'spju:tid/ 6eccriopHbIit
luminescent / lu:m1 nes(o)nt/ TrTOMUHECIIEHTHBIN
nanoparticles / n@nov pa:(r)tik(e)lz/ HaHOYaCTHIIBI
refer /r1' f3:(r)/ oTHOCHUTCS

appendices /o pendisi:z/ nmpunoxeHUs

volume /' volju:m/ Tom

absorption /ab'so:(r)p[(o)n/ mornomenue
fluorescence / flua res(a)ns/ guryopecuenims
require /r1 kwara(r)/ TpeboBatTh

modalities /mov’deaelotiz/ MeToaBI, CIOCOOBI
approaches /o proutfiz/ moaxomsl

recognize /' rekognaiz/ pacrno3naBaTh

pattern /' pat(o)n/ y30p, pUCYHOK

palm /pa:(r)m/ nagoHb

foot /fut/ ctoma

sufficiently /so ' fif(o)ntli/ moctaTouno

defined /dr' faind/ onpenenénnprit
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suitable /"su:tob(9)l/ moaxomsmuii

profiling /' provfailin/ npodunmuposanue
apparent /o paeront/ OueBUIHBIMI

published /' pablift/ omyGiarkoBaHHbII

interfere / mta(r) fio(r)/ BMemuBaThCs
subsequent /'sabsikwont/ mocnenyromuii

core /ko:(r)/ ocHOBHOM

sprayed /spreid/ pacniblIEHHbBIN

squirted /skw3:(r)tid/ BBIIPBICHY ThII

wash bottle /wp[ 'botl/ npombiBanka

formulas /' f5:(r)mjoloz/ hopmysl

shelf life /felf laif/ cpok rogHOCTH

prepared /pr1 pea(r)d/ mpUroTOBICHHBIH
shortly /' [o:(r)tli/ Bckope

chemical hazards /'kemik(o)l "haezo(r)dz/ xumuyeckue onacHOCTH
ingredients /i gri:dionts/ UHrpeTUEHTHI
preparation / prepa reif(9)n/ mpuUroTOBICHHUE
peroxidase /pa roksiderz/ nepokcumasza
phenolphthalin / fi:nolf 0zli:n/ penondranenn

leucomalachite green / lju:kouv 'melokart gri:n/ nefikomanaxuToBbIHI

3€JIEHBIN

R250

tetramethylbenzidine / tetrome61l benzidi:n/ TerpameTnnOeH3uIuH
presumptive /pr1' zamptiv/ NpeanonoKUTEIbHBINA

hydrogen /" haidradzon/ Bonopon

sodium /'sovdiom/ HaTpwii

peroxide /pa roksaid/ nepokcua

dyes /daiz/ kpacurenu

Amido Black 10B /'@maidou blaek ten bi:/ amuno uepnsiii 10B

Coomassie Blue R250 /ku: 'ma:si: blu: a:(r) tu: fifti/ Kymaccu cunuit
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 hazardous /" hazo(r)dos/ onacHbIi

* deposited /d1 pozitid/ ocaxxnéHHbIN

* adhesive /od hi:s1v/ knelkuit

« crystal violet /'krist(a)l 'varalot/ kpuctannmuueckuii proIETOBBIM

« commonly /'kpmonli/ 06b14HO

« sticky side powder /'stiki sard ‘pavdo(r)/ mopomtox Ayt TUTTKON
CTOPOHBI

» composed /kom pavzd/ cocrosimnmii

* lycopodium / laiks povdiom/ nukonoauii

* pollen /'polon/ mbuibiIa

* detergent /d1't3:(r)d3(o)nt/ Moro1IEE CpECTBO

* slurry /'sl3:ri/ cycniensus

* rinsed /rinst/ TpOMBITHIN

« achieved /o't[1:vd/ gocTUrHyTHIN

« identifiable /a1, dent1 farob(o)l/ uaenTHhUTIPYEMBIT

* duct /dakt/ xnetikas

* deserving /d1'z3:(r)vir/ 3acmy>KuBarOIUN

* mention /' menf(9)n/ ynoMmuHaHue

* tried /trard/ onpo6GOBaHHBI

» modest /' mpdist/ ckpoMHBIN

* selected /s1'lektid/ n3dbpannbIit

e thus far /0as fa:(r)/ no cux nop

 examiners /1g z&mina(r)z/ SKCIePThI, UCCIIEA0BATEIH

* destructive /d1 straktrv/ pazpymurenbHblii

* sequence /'si:kwons/ mocie0BaTeIbHOCTh

» fetal /'fi:tol/ - sMOpuoHaNBHBIN, (eTaTbHBIN

» growth /groub/ - poct

e definitive /d1 finativ/ - okOHYATEIbHBIA
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6. Unit VI. Personal Identification Methods & ICT in Forensic
Science

6. Vocabulary

. identification /a1 dentifi kerfon/: wunentuduxanus; e.g.: Personal
identification is a key task in forensic science.

. biometrics / batouv metriks/: Ouomerpus; e.g.: Biometrics uses
unique physical characteristics for identification.

. DNA profiling / di:en'er  'provfailiy/: JIHK-npodunuposanue;
e.g.: DNA profiling provided conclusive identification of the victim.

. odontology / ndon'tolod3i/: OJIOHTOJIOTHUSI; e.g.: Forensic
odontology identifies individuals by dental records.

. anthropology / @nfro'polodzi/:  anTpomosorusi;  e.g.: Forensic
anthropology can reconstruct a face from a skull.

. portrait parle /po:r'trer pa:r'ler/: "cnoBecusiii moptpet"; e.g.: The
system of portrait parle was developed by Alphonse Bertillon.

. composite sketch /'kompozit skeff/: KOMNO3UIIMOHHBIA MOPTPET
(potopoboT); e.g.: A witness helped create a composite sketch of the suspect.

. database /'derto bers/: 6a3a naHubIX; €.g.: The suspect's profile was
run through a national DNA database.

. algorithm / ®lgo rid0om/: anropurwm; e.g.: A sophisticated algorithm
matches fingerprint patterns.

. digital imaging /'did3itl ‘tmid3my/: 1mdpoBas  oOpaboTka
nuzo0paxenui; e.g.: Digital imaging enhanced the blurred photograph.

. automated fingerprint identification system (AFIS) / o:tomertid
‘figgor print a1 dentrf keifon ‘sistom/: ABTOMATH3UPOBaHHAS
nakTuiockonudeckas uaeHTudukanuonnas cucrema (AJIUC); e.g.: The print
was searched in AFIS.

. 3D scanning / Ori:'di: ‘skenm/: 3D-ckanupoBanume; e.g.: 3D

scanning of the crime scene created a virtual model.
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. simulation / s1mju’letfon/: MO/ICJINPOBAHUE, CUMYJIALINS;
e.g.: Software allowed a simulation of the crime scenario.

. data mining /'derto ‘'mainin/: UHTEUIEKTyalbHbIN aHATU3 JTAHHBIX;
e.g.: Data mining helps find patterns in large volumes of evidence.

. cyber forensics /'satbor fo'renziks/: KMOEpPKPUMUHAIUCTHKA;
e.g.: Cyber forensics investigates digital crimes.

. encryption /i 'kripfon/: mmdposanue; e.g.: The experts had to
break the encryption on the hard drive.

. metadata /'meto derto/: mertamannsie; e.g.: The photo's metadata
contained the time and location it was taken.

. to retrieve /r1'tri:v/: u3Biekath (naHHble); €.g.: They managed to
retrieve deleted text messages.

. to analyze /' @nolaiz/: ananusupoBath; €.g.: The software analyzes
speech patterns for voice identification.

. reliability /r1 lato'biliti/: mocroBepHOCTH, HaneKHOCTH;, e€.g.: The
reliability of the identification method must be high.

. probability / proba'biliti/: BepositHocTh; e.g.: The match was
presented with a high statistical probability.

. exclusion /1k 'sklu:zon/: uckmrouenwne; e.g.: The primary goal is
often to exclude innocent persons.

. verification / verifi keifon/: Bepudukauus, nposepka; e.g.: The
result requires independent verification.

. biometric passport/ baiov metrik ‘pa:spo:rt/: OGuomMeTpUUYECKHA
nacrnopt; e.g.: Modern passports contain biometric data.

. real-time /'ri:ol tairm/: B peanmbHOM BpemeHu; e.g.: Some systems

allow for real-time facial recognition.
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7. Unit VII. The Concept and Types of Evidence
7. Vocabulary
. evidence /'evidons/: noxazarenncTBa; e.g.: All evidence must be

carefully documented.

. proof /pru:f/: nokazarensctBO; e.g.: The fingerprint was strong
proof of his presence.
. testimony /'testtmoni/: mokazanusi (cBumerens); e.g.: The witness

testimony corroborated the physical evidence.

. exhibit /1g ' zibit/: BemecTBeHHOE AOKA3aTENbCTBO (MIPEABSABISIEMOE
B cyne); e.g.: The knife was marked as Exhibit A.

. real evidence /ri:ol ‘evidons/: BemecTBEHHBIE JOKAa3aTCIbCTBA;
e.g.: The murder weapon is real evidence.

. documentary evidence / dokjo mentori ‘evidons/: mHCbMEHHBIC
NOKa3aTenbCTBa; €.g.: Contracts and letters are documentary evidence.

. direct evidence /di rekt "evidons/: mpsimble oKa3aTenbCcTBA; €.8.: 4
video recording of the crime is direct evidence.

. circumstantial evidence / s3:kom stenfol ‘evidons/: kocBeHHBIE
JI0OKa3aTeIbCTBa; €.2.: Motive and opportunity are often circumstantial evidence.

. physical evidence /' fizikol "evidons/: ¢pusnueckue noxazaTenbCTBa;
e.g.: Hair and fibers are types of physical evidence.

. biological evidence / baio'lnd3ikal ‘evidons/: Ouosoruueckue
JIOKa3aTeNbCTBA; €.8.: Blood and saliva are biological evidence.

. trace evidence /tre1s ‘evidons/: MHKPOCKONHMYECKHUE  CIIEIbI,
MUKPOYJIUKH; €.8.: Trace evidence can include glass or soil particles.

. demonstrative evidence /di' monstrottv  ‘evidons/: HarnsgHbIC
JOKa3aTenbCTBa; €.g.: A chart or a model used in court is demonstrative
evidence.

. hearsay / hioser/: mokaszatenbcTBa ¢ 4y»KuX CIOB; €.g.: Hearsay is

generally not admissible in court.
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. admissible /od misobl/: momyctumsiii; e.g.: The judge ruled the
evidence was admissible.
. inadmissible / mod misabl/: HEJIOMYCTUMBIH; e.g.: lllegally

obtained evidence is inadmissible.

. to collect /ko'lekt/: cobupate; e.g.: The crime scene unit collects
evidence.
. to preserve /pri z3:rv/: coxpaHsaTh; e.g.: The chain of custody

preserves the integrity of evidence.

. to present /pri'zent/: mnpencraBisaTh; e.g.: The prosecutor will
present the evidence to the jury.

. to corroborate /ko robareit/: moaTBepxkaaTh, corroborate; e.g.: The
new finding corroborated the initial hypothesis.

. to contaminate /kon'teminert/: 3arps3asaTh (ynukn); e.g.: Officers
must not contaminate the evidence at the scene.

. chain of custody/femn ov ‘kastodi/: memouka COXpaHHOCTH
JI0OKa3aTeNbCTB; €.8.: A break in the chain of custody can ruin a case.

. weight /weit/: nokazatenbcTBeHHas cwia; e.g.: The jury gives more
weight to forensic evidence.

. materiality /mo tiorr aliti/: OTHOCHUMOCTH (10Ka3aTeNnbCTB);
e.g.: The evidence must have materiality to the case.

. relevance /'relovons/: relevancy, 3HauumocTtb; e.g.: The judge
questioned the relevance of the evidence.

. conclusive /kon klu:siv/:  OkOHUaTeNnbHBIA,  HEONPOBEPKUMBIN;

e.g.: DNA evidence is often considered conclusive.

337



Appendix IV

DICTIONARY

. admissible /od 'misobl/: monmyctumeiii; e.g.: For evidence to be
admissible, it must be relevant and legally obtained.

. AFIS (Automated Fingerprint Identification System) /' a&fis/:
aBTOMATU3WPOBAaHHAS JAKTHJIOCKONUYECKas HACHTU(DHUKAIMOHHAS CHCTEMa
(AIUC); e.g.: The latent print was run through AFIS to find a potential match.

. ambient light /'®@mbiont lait/: oxpyxatomee (eCTECTBEHHOE)
ocBeleHue; e.g.: The ambient light in the room was a combination of daylight
and fluorescent bulbs.

. anthropology / &nfro'polodzi/:  anTpomonorusi; e.g.: Forensic
anthropology was used to determine the age and sex of the skeletal remains.

. anthropometry / &nfro pomitri/: anTponometpus; e.g.: Alphonse
Bertillon's system of anthropometry was an early method of identifying
criminals.

. aperture /' &paotfor/: anepTypa, nuadparma;
e.g.: The aperture controls the amount of light entering the camera lens.

. artifact /'a:rtifekt/: apredakr, mocTopoHHHMH TIpeaMeT; e€.g.: A4
fireplace poker in the bathroom was noted as an artifact at the scene.

. assault rifle /o'so:lt 'rarfol/: mTypmoBas BuHTOBKa; e.g.: The
military-issue assault rifle fires a reduced-charge rifle cartridge.

. autopsy /'o:topsi/:  ayromcusi, BCKpwITHE; e€.g.: The forensic
pathologist performed an autopsy to establish the cause of death.

. ballistics /bo'listiks/:  Gamnmuctuka;  e.g.: Forensic  ballistics
examines firearms, ammunition, and the marks they leave.

. ballistics /bo'listiks/: OGamnuctuka; e.g.: Forensic ballistics is the

study of projectiles and firearms.
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. barrel /'baersl/: ctBom; e.g.: The unique markings inside the gun's
barrel are transferred to the bullet.

. biometrics / baiov metriks/: Ouomerpus; e.g.: Modern security
systems often use biometrics like fingerprints or iris scans.

. Born criminal /bo:rn  ‘krrmimol/: mpupoXaeHHBIH TPECTYMHUK;
e.g.: Cesare Lombroso's theory of the "born criminal” is now discredited.

. breechblock /'bri:t/blok/: 3arBop; e.g.: The breechblock can leave
unique markings on the primer of a cartridge case.

. bullet /'bulit/: myns; e.g.: The bullet was recovered from the wall
for ballistic examination.

. Burinsky, Evgeny F./bu'rinski/: Bbypunckuii, Erenuii ®@.;
e.g.: Evgeny Burinsky founded the world's first forensic photographic laboratory
in St. Petersburg.

. caliber /'keelibor/: kamuOp; e.g.: The spent cartridge case was from
a 9mm caliber pistol.

. caliber /'kelibor/: xanubp; e.g.: The caliber of the bullet was
determined to be .45 inches.

. cartridge case /' ka:tridz kers/: runn3a; e.g.: An expended cartridge
case was found near the victim.

. chain of custody/femn ov ‘kastodi/: memouka COXpaHHOCTH
JIOKa3aTeNbCTB; €.g.: Maintaining an unbroken chain of custody is vital for
evidence to be admissible in court.

. chain of custody/femn ov ‘kastodi/: memouka coXpaHHOCTH
JIOKa3aTeIbCTB; €.2.: A proper chain of custody is essential for evidence to be
admissible in court.

. choke /fouk/: 4ok (cyxenue crtBOJNa); e.g.:The shotgun's
full choke creates a tighter pellet pattern.

. circumstantial evidence / s3:kom stenfol ‘evidons/: kocBeHHBIE
JI0Ka3aTeIbCTBa; €.2.: The suspect's motive and opportunity are strong pieces of

circumstantial evidence.
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. class characteristic /kla:s keerakta ristik/: rpynmnoBas
XapakTepucTuka; e.g.. The brand of a shoe is a class characteristic shared by
thousands of pairs.

. class characteristic /kla:s keerikto ristik/: rpyIIoBas
XapakTepuctuka; e.g.. The number of lands and grooves is a class
characteristic of a firearm's barrel.

. comparison microscope /kom parisn ‘markraskooup/:
CpPaBHUTEJIBHBIM MUKpOCKom; e.g.: Ballistic experts use a comparison
microscope to match bullets.

. comparison microscope /kom paerisn ‘maikraskoop/:
CpPaBHHUTENbHBIM  MHKpOCKON; e.g.: The examiner used a comparison
microscope to match the striations on two bullets.

. compression tool mark /kom'prefon tu:l ma:rk/: cren-oTTHCK
(cratuueckuil cnen opyaus); e.g.: The pry bar left a clear compression tool
mark on the windowsill.

. criminalistics / krimino 'listiks/: KPUMUHAIUCTUKA;
e.g.: Criminalistics applies scientific methods to investigate crime.

. cut rifling /kat 'raifliy/: Hapeska ctBona pesanuem; e.g.: Older
barrels with cut rifling often leave more distinctive marks on bullets.

. Dactyloscopy / dakti loskopi/: gaktunockonus; e.g.: Dactyloscopy
is the science of fingerprint identification.

. depth of field /depf ov fi:ld/: rmybuna peskoctu; e.g.: A small
aperture increases the depth of field, keeping more of the scene in focus.

. digital evidence /'did3itl "evidons/: 1mudpoBbie H0Ka3aTENHCTBA;
e.g.: The suspect's text messages were key digital evidence in the case.

. digital forensics /'did3itl fo'renziks/: kommbrOTEpHO-TEXHUUECKAS
akcneptusa; e.g.: Digital forensics experts recovered deleted files from the
suspect's laptop.

. direct evidence /di'rekt ‘evidons/: nmpsimoe nmoka3atenbCcTBO; €.8.: 4

video recording of the crime is considered direct evidence.
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. direct flash /di'rekt flef/: mpsmoit cer Bcmbimku; e.g.: Direct
flash from the camera can create harsh shadows behind the subject.

. DNA profiling / di:en'er  'provfailiy/: JIHK-npodunuposanue;
e.g.: DNA profiling conclusively linked the suspect to the crime scene.

. document examination /' dokjomont 1g, ze&miI nerfon/:
novyepkoBeYeCcKass sKcneptusa; e.g.: A document examination revealed the
signature was a forgery.

. ejector /1 dzektor/: akextop; e.g.: The ejector marks on the
cartridge base help identify the type of firearm.

. evidence /'evidons/: nokazatensctBa; e.g.: All physical evidence
must be carefully collected and catalogued.

. Exchange Principle (Locard's) /iks tfeind3 "prmsopal/: npunmmn
obmena (Jlokapa); e.g.: Locard's Exchange Principle states that every contact
leaves a trace.

. exculpatory evidence /1k skalpoto:ri ‘evidons/: omnpaBmarenbHbIC
JOKa3aTenbCTBa; €.g.: The defense argued that the deleted photo might
contain exculpatory evidence.

. exhibit /1g'zibit/: BemecTBeHHOE HOKA3aTENBLCTBO; €.2.: The murder
weapon was entered into the court record as Exhibit A.

. extractor /ik strektor/: sxcrpakrop; e.g.: The extractor claw leaves
a distinct mark on the rim of a cartridge case.

. fingerprints /' fingor prints/: orneyatku nanbleB; e.g.: A criminal
left his fingerprints at the crime scene.

. firearm /' fatora.rm/: ornectpenbHOe opyxue; e€.g.: The recovered
firearm was sent for ballistic testing.

. firing pin impression /' farorm pm mm'prefon/: crien ymapHHKa;
e.g.: The firing pin impression was compared microscopically to test-fired
cartridges.

. firing pin / fatorm pin/: ynapuuk; e.g.: The impression of the firing

pin on the primer is a key feature for comparison.
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. forensic imaging /fo renzik ‘tmid3m/: cozmanue cyme6HOTO 0Opasa
(konuu maHHBIX); €.g.: The first step in digital forensics is the forensic imaging
of the hard drive.

. forensic science /fo'renzik 'satons/: cynebnas Hayka; e.g.: Modern
forensic science relies on advanced technology and rigorous methodology.

. general rifling characteristics /'dzenoral ‘raifliy keerikto ristiks/:
o0Iue XapakTepuCTUKUA HApe30B CTBOJA; e€.g.: Determining the general rifling
characteristics helps narrow down the possible firearm used.

. grip safety /grip ‘serfti/: mpemoxpanurtens Ha pykosTke; €.g.: The
pistol was equipped with a grip safety that had to be depressed to fire.

. Gross, Hans /grous, ha:ns/: I'pocc, I'anc; e.g.: Hans Gross is often
called the "father of criminalistics" for his systematic manual.

. guide number /gaid ‘nambor/: Bemyliee YHCIO  BCHBIIIKY;
e.g.: The guide number is used to calculate the correct aperture for flash
photography.

. Gunshot Residue (GSR)/'ganfpt ‘rezidju:/: cienbl BbICTpela
(CB); e.g.: GSR on the suspect's hands indicated he had recently fired a weapon.

. gunshot  residue /'ganfpot  ‘rezidju:/:  cneapl  BBICTpena;
e.g.: Gunshot residue was collected from the suspect's hands for analysis.*

. headstamp /'hedstemp/:  MapkupoBka  Ha  JHE  THIB3bI
e.g.: The headstamp indicated the cartridge was manufactured by Winchester.

. ICT (Information and Communications Technology) / ar si: 'ti:/:
uHpopManmoHHo-koMMyHuKalmonuele TexHosnorun (UKT); e.g.: ICT has
revolutionized evidence analysis, from AFIS to digital forensics.

. individual characteristic / ind1 vidzuol kaerokto ristik/:
WHJVMBUAYyaJIbHAs XapakTepucTuka; e.g.: The unique scratch on a bullet is an
individual characteristic linking it to a specific gun.

. individual characteristic / ind1 vidzuol keerikto ristik/:
WHJVBUAYyallbHAsl XapakTepucTtuka; e.g.: Unique striations on a bullet

are individual characteristics that can identify a specific barrel.
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. ISO sensitivity / ates'ov  sens1 tiviti/; CBETOYYBCTBUTEIHHOCTD
ISO; e.g.: Increasing the ISO sensitivity allows for photography in lower light
but can introduce digital noise.

. laboratory /Io'boratori/:  maGoparopusi; e.g.: Edmond Locard
established the world's first police crime laboratory in Lyon.

. lands and grooves /lendz ond gru:vz/: mons u Hapeswr;, e.g.: The
pattern of lands and grooves on a bullet is imparted by the rifling in the barrel.

. latent print/'leitont print/: HeBUAMMBIN (JATEHTHBIN) OTIEYATOK;
e.g.: Latent prints on the glass were developed using cyanoacrylate fuming.

. Locard, @ Edmond /lov ka:r, ‘edmond/:  Jlokap,  OaMoH;
e.g.: Edmond Locard formulated the fundamental Exchange Principle in
forensic science.

. macro imaging /'makrov ‘mmid3im/: makpocwremka; e.g.: Macro
imaging was used to photograph the fine detail of the tool mark.

. marginal abrasion /'ma:rdzmol o'brerzon/: mosicok ocagHeHUs;
e.g.: The entrance gunshot wound was surrounded by a marginal abrasion.

. memory card /'memori ka:rd/: kapra nmamsaru; e.g.: *The digital
images were stored on a 4-gigabyte memory card.*

. minutiae /m1 nju;Jti:/: JeTanu NaMnWUISIPHOTO y30pa;
e.g.: Fingerprint identification is based on the comparison of ridge minutiae.

. mobile device forensics /' moubail di'vais fo'renziks/: sxcnepTuza
MOOMJIBHBIX YCTPOMCTB; €.2.: Mobile device forensics extracted crucial location
data from the victim's phone.

. muzzle /'mazl/: nyneHblli cpe3; e.g.: Gunshot residue patterns vary
depending on the distance from the muzzgle to the target.

. NIBIN (National Integrated Ballistic Information
Network) /'nibin/:  Haumonanebnas  uHTerpupoBaHHas  OayuincTUdeckas
uH(pOpMaIIMOHHAs CeTh; €.g.: The cartridge case was entered into NIBIN, linking

it to a shooting in another state.
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. NIBIN /'nibin/  (National Integrated Ballistic Information
Network): HarnmonanpHast UHTETPUPOBAHHAS OarmcTUYecKas
uHpopmalnmoHHas cetb; e.g.: The cartridge case was entered into
the NIBIN database to search for matches from other crimes.

. oblique lighting /o'bli:k 'lartiy/: 6oxoBoe ocBemienue; e.g.: Oblique
lighting was used to highlight the striations in the tool mark.

. odontology / ndon'tolod3i/: OJIOHTOJIOTHSI; e.g.: Forensic
odontology uses dental records to identify unknown remains.

. pathology /pa'Ovlodzi/: maromorus; e.g.: Forensic  pathology
focuses on determining cause and manner of death.

. perspective shot /por'spektiv  [pt/: NepCHEKTUBHBI CHUMOK;
e.g.: A perspective shot showed the knife's position in relation to the victim.

. physical evidence /' fizikol ‘evidons/: BEIIICCTBEHHBIE
JIOKa3aTeNbCTBa; €.8.: Hairs and fibers are common types of physical evidence.

. primer / praimor/: xamncroinb; e.g.: The primer compound ignites
when struck by the firing pin, setting off the propellant.

. ricochet /'rikofer/: puxomier; e.g.: The bullet ricocheted off the
concrete wall before striking the victim.

. rifling /'rarfliy/: mapeska (B crBone); e.g.: The rifling in the barrel
imparts spin and unique markings to the bullet.

. rifling /'raifliy/: Hapeswl (B cTBONE); €.g.: The rifling in the barrel
imparts a spin to the bullet for stability in flight.

. sawed-off shotgun /'so:d of '[btgan/: 06pe3 (yKOpOUCHHOE PYyXKbe);
e.g.: The suspect was found in possession of a sawed-off shotgun.

. scale /skeil/: macmiraOnas nunerika; e.g.: A scale was placed next to
the footwear impression before it was photographed.

. semiautomatic pistol / semi o:to'maetik ‘pistal/: camo3zapsiaHbIA
UCTOJIET; €.8.: The recovered weapon was a 9mm semiautomatic pistol.

. silencer /'sailonsor/: raoymmurens; e.g.: An improvised silencer was

attached to the muzzle of the rifle.
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. skid mark /skid ma:rk/: cien npockanb3siBanus (mynn); e.g.: Skid
marks on the bullet occurred as it entered the rifling before engaging fully.

. sliding tool mark/'slaidip tul mark/:  cren-tpacca
(nuHamuueckuil cnepn opynus); e.g.: The screwdriver left a sliding tool mark as
it was forced across the metal surface.

. smokeless powder /'smouklos ‘pavdor/: 0e3mBIMHBIN TOPOX;
e.g.: Modern ammunition uses smokeless powder as a propellant.

. striation /stra1 erfon/: HITPUX, 00po31Ka; e.g.: The
matching striations on the two bullets confirmed they were fired from the same
gun.

. submachine gun / saAbma'[in  gAn/: MUCTOJIET-ITYJIEMET;
e.g.: The submachine gunis designed to fire pistol-caliber ammunition
automatically.

. test firing /test 'faroriy/: skcnepumenrtanbHbId OTCTpen; e.g.: Test
firing the suspect's weapon provided known bullets for comparison.

. testimony /'testimoni/: mokazanus; e.g.: The expert's testimony
explained the ballistic evidence to the jury.

. tool mark /tu:l ma:rk/: cnen opynus; e.g.: The tool mark on the
door jamb was cast with silicone rubber.

. toolmark /'tu:lma:rk/: cnen opynus; e.g.: The toolmark on the
window frame matched the suspect's crowbar.

. toxicology / toksrt kolad3zi/: TOKCUKOJIOTHS; e.g.: Toxicology
screening found drugs in the victim's bloodstream.

. trace evidence /treis  ‘evidons/:  MHKpPOYJIMKH,  CIEJOBBIC
JOKa3aTeIbCTBA; €.g.: Fibers and hair are common types of trace evidence.

. trace  evidence /treis ‘evidons/: MUKPOYJTUKH, CJIC/IbI-
MUKPOBENIECTBA; €.g.: Trace evidence like fibers and glass can link a suspect to
a scene.

. Traceology /treisi vlod3zi/: Tpaconorus; e.g.: Traceology is the

study of marks and impressions left at a crime scene.
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. Yakimov, Ivan N./jo'kimpof/: Sxumos, WBam H.; e.g.: Ivan
Yakimov's textbook became the cornerstone of the Soviet criminalistics
curriculum.

. yaw /jo;/: poickanue (miynm); e.g.: The bullet's yaw angle can

change dramatically after passing through an intermediate target.
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Vocabularg

English-English Forensic Vocabulary

Abrasion — An injury to the skin that removes the epithelial layer.

Accused :- A person charged with a criminal offense. He is still not
convicted of the crime.

Acquittal- A courtroom verdict in which a criminal defendant has not
been found

AFIS—Automated Fingerprint Identification System

Algor Mortis — The reduction in body temperature after death.

Asphyxia — Death caused by suffocation as a result of the lack of oxygen
and increase of carbon dioxide in the blood. Also known as apnoea.

Back spatter—blood directed back toward the source of energy or force

that caused the spatter; often associated with entrance gunshot wounds.

Ballistic fingerprinting— Ballistic fingerprinting is a method used to
analyze and compare the unique markings left on bullets and cartridge cases to

identify the firearm used in a crime.

Blow flies—Ilarge metallic looking flies often attracted to a dead body

immediately after death.
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Cadaveric Spasm — The sudden rigidity of the muscles immediately after
death.

Castoff pattern—bloodstain pattern created when blood is released or
thrown from a blood-bearing object in motion.

Chain of Custody/Evidence- A continuous succession of persons
responsible for the evidence with the purpose to ensure there is neither alteration
nor loss of evidence: the documentation of the chain of custody is a record of
times, places, and persons who have been responsible for the evidence.
Transfers should be kept to a minimum and when transfers are made, they
should be documented carefully. All transfers of custody of evidence must be
logged with: the name of the persons transferring custody-the name of the
persons receiving custody-and the date and time of each transfer: the
documentation may be attached to the evidence envelope.

Circumstantial Evidence — Evidence from which a logical conclusion of
a fact may be drawn.

CODIS — The Combined DNA Index System, the FBI database of genetic
information

Contusion — A soft hemorrhage from a blunt trauma.

Corpus Delicti — The essential body of facts that suggest a crime has
occurred. From the Latin ‘body of crime’. All the parts of the crime scene are
considered as corpus delicti.

Crime Scene Staging — The alteration or manipulation of a crime scene
in order to reduce its evidentiary value or to misguide the investigator.

Criminal Profiling —The analysis of the crime scene and crime
patterns to assign relevant characteristics to a perpetrator in order to aid
law enforcement in narrowing the field of suspects.

Culprit:- One who is found guilty of an offence after the investigation.
He/She is also called as the criminal, perpetrator or offender.

Direct evidence—information that established fact, for example, an

eyewitness’ testimony that the defendant fired the fatal shot.
348



Drip pattern—bloodstain pattern resulting from blood dripping into
blood.

Electrocution - Death brought about by electricity.

Equivocal death—manner of death (homicide, suicide, accident) remains
undetermined after a complete investigation.

Evidence — Any items, in any state of matter or in any form encountered
at the scene of crime and are included in a legal investigation for the jury’s or
judge’s consideration in the determination of an individual’s guilt or innocence.

Exemplar—representative item usually in undamaged or less damaged
condition to which a damaged item can be compared.

Expert Witness — An individual with a specialized knowledge of a
certain field that can assist in the understanding of complicated information or
offer an expert opinion in the court of law. Example: Forensic Expert, Ballistic
Expert etc.

Expirated blood—blood propelled from the nose, mouth, or a wound as a
result of air pressure and/or air flow.

Exsanguination—bleeding to death

Facial recognition— Facial recognition is a technology that uses
algorithms to identify and verify a person’s identity based on their facial

features.

Facial Reconstruction - Reconstruction of unidentified human remains is
done by modeling clay, representing muscle, tissue and skin, over the skull. On
the forehead, margins of the eyes, cheekbones, bridge of the nose, above the
lips, and the chin, facial shape is closely related to skull contour. However, the
shape of the eyes and eyelids, the tip of the nose, and the lips cannot be
predicted from the skull, and these are important features in facial recognition.
Advances in 3-D computer modeling are aiding in and may soon replace a

sculpted facial reconstruction.
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Forensic anthropology— Forensic anthropology is the study of human
remains to determine the cause of death, identify the individual, and
provide evidence for criminal investigations.

Forensic archaeology— Forensic archaeology involves the excavation and
analysis of buried human remains and associated evidence to aid in criminal
investigations and provide historical context.

Forensic botany— Forensic botany is the use of plant evidence, such as
pollen or plant fragments, to link suspects, victims, or crime scenes in criminal
ivestigations.

Forensic entomology— Forensic entomology is the study of insects, their
life cycles, and their behavior to estimate the time of death and provide evidence
in criminal investigations.

Forensic entomology— Forensic entomology is the study of insects, their
life cycles, and their behavior to estimate the time of death and provide evidence

in criminal investigations.

Forensic geology— Forensic geology is the study of rocks, minerals, and
soil to provide evidence and geological context in criminal investigations, such

as identifying the origin of soil samples found at a crime scene.

Forensic linguistics— Forensic linguistics is the application of linguistic
analysis and techniques to investigate and solve crimes, such as analyzing voice

recordings or deciphering coded messages.

Forensic toxicology— Forensic toxicology is the analysis of bodily fluids
and tissues to determine the presence of drugs, poisons, or other chemicals that

may have contributed to a person’s death or impairment.

Handwriting analysis - The examination and interpretation of

handwriting to determine characteristics or personality traits.

Hanging—Suspension from a cord wound around the neck.
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High velocity impact spatter—bloodstain pattern caused by a high
velocity force or impact of approximately 100 feet or more per second, such as
the force produced by a gunshot; the spatter is characterized by a mist-like
dispersion; most mist-like droplets are usually 0.1 mm or smaller.

Homicide — Murder, a death caused by another person.

Hypostasis (Livor Mortis) — Also known as lividity. The pooling of
blood at the lowest parts of the body. Usually commences between six and eight
hours after death has occurred.

Hypothermia - This situation occurs when the core temperature of one's
body falls below normal. It is the failure of the body to maintain adequate
production of heat under conditions of extreme cold.

Hypoxia — Decrease in oxygen to the brain.

IBIS—Integrated Ballistics Information System—a database used for
acquiring, storing, and analyzing images of bullets and cartridge casings.

Impact spatter—bloodstain pattern created when blood receives a blow
or force resulting in the random dispersion of smaller drops.

Impression Evidence — The evidence left by anything that leaves a kind
of impression at the scene or on an item, such as footprints, tire tracks,
toolmarks, bite marks, fingerprints etc.

Incendiary fire—fire intentionally caused by human activity.

Indent — An impression left on paper caused by the force from a pen tip.

Junk DNA—the discovery that much of the DNA in every cell was
repeated sequence DNA that doesn’t code for proteins and led to speculation
that the repeat sequence DNA had no function.

Laceration — The splitting or tearing of the skin.

Ligature strangulation—Strangulation without suspension using some
form of cord-like object called a garrote.

Maggots - The larvae of flies and other insects that live on rotting food.

Manner of Death — The way in which death was caused; homicide,

suicide, accidental, natural, or undetermined.
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Manual strangulation—Strangulation using the fingers or other
extremity

Mechanism of death—abnormality produced by the cause of death which
1s incompatible with life.

Medium velocity impact spatter—bloodstains produced when a blood
source has been subjected to a medium velocity force (5-25 feet per second);
beating usually produces this type of spatter .

NDNAD — National DNA Database, the UK’s database of DNA profiles

Oblique lighting—Tlighting cast at angle almost parallel with an object to
show detail by creating shadows. The light at any angle other than 90 degree is
often called as oblique light.

PERK - The Physical Evidence Recovery Kit, or PERK, is a kit used to
collect evidence.

Point of origin—three dimensional point or area from which the blood
that produced a bloodstain originated; determined by projecting angles of impact
or well-defined bloodstains back to an axis constructed through the point or area

of convergence. It is also used for fire in cases of arson.

Polygraph — A lie detector test that measures physiological responses to

determine truthfulness.

Rigor mortis - The stiffening of the body muscles after death.

Serial Killer — An individual who has murdered three or more people
with a cooling-off period in between. This cooling off period can be in days or
months.

Signature Crime — A crime scene bearing the individual ‘stamp’ of a
particular offender. It is not a physical stamp, however a particular pattern opted
by the criminal or a particular symbol left at the crime scene.

Skeleton bloodstain—bloodstain consisting only of an outer periphery

after the central area is removed by wiping when the liquid was partially dry.
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Strangling is  compression of the neck that may lead
to unconsciousness or death by causing an increasingly hypoxic state in the
brain.

Strangulation - The condition of having respiration stopped by
compression of the air passage.

Suicide — a death caused by same person (killing of self).

Suspect:- Person suspected of committing a crime. There can be one or
more suspects in a crime or criminal activity. However, few of them can
be accused or convicted as criminal.

Testimonial Evidence - statements or the spoken word from the victim(s)
or witness(es).

Trace Evidence — Minute pieces of evidence found at the crime scene,

including fibre, hair, glass, seed, and soil.
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APPENDIX VI

TESTS for Self-Control

::Bompoc 1::Choose right definition for: money laundering
~TOPIOBJISl OPYKUEM

~JCHEKHBIN EPEBOJ

~OTMbIBaHUE JICHET

~TIpadedHast

~JI€HEXKHBIN BBIKYII

::Bompoc 2::Someone who steals from a pocket or a handbag in public places.
~A kidnapper

~A hijacker

~A pickpocket

~A policeman

~A field-criminalist

::Bompoc 3::If a person breaks the law it means that he commits a

~Crime
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~investigation
~interrogation
~lesson

~hostage

::Bompoc 4::Choose right definition for: Drug trafficking

~is trading in illegal drugs such as heroin, cannabis, cocaine, LSD, etc.

~is the crime of betraying your own country by helping its enemies.

~1s stealing small amounts of goods or things of little value, often over a long
period of time.

~is a car accident in which the guilty driver does not stop to help.

~is the use of violence such as murder and bombing in order to obtain political

demands or to influence a government

::Bompoc 5::A person who commits a criminal offence is called a criminal, or

an

~offender

~citizen

~witness

~resident

~policeman

::Bompoc 6::Everybody must studya ~ language at school
~forgotten

~honour

~foreign

~different

~forgiven

::Bompoc 7::Crime among youngsters is increasing.

~car
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~police

~rate

~officer

~offence

::Bompoc 8::You must work hardto ~ your knowledge
~move

~like

~Improve

~make

~mean

::Bompoc 9::She’s much  her sister
~taller that

~more taller

~more tall than

~taller than

~more tall that

::Bompoc 10::Imust  these sentences into English
~to translate

~translate

~translating

~translated

~translates

::Bompoc 11::In order to prevent a criminal suspect from escaping, police

use

~gloves
~handcuffs

~perpetrators
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~fingerprints

~QGlasses

::Bompoc 12::The letter in pencil and it was difficult to read it.

~1S writing
~has written
~was writing
~writes

~was written

::Bompoc 13::Do you know about him?

~somebody
~anybody
~anywhere
~somewhere

~anything

::Bompoc 14::My name is Mr. James Harris, said Mrs. Harris.

~daughter’s
~colleague’s
~animal’s
~husband’s

~passenger’s

::Bompoc 15::Last autumn he

~jumped
~finished
~invented

~became

a student of our university.
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~learned

::Bompoc 16::The police the car in the forest far from the town.

~threw
~found
~felt
~fought
~fired

::Bompoc 17::This book doesn’t much

~pay
~look
~cost
~watch

~look like

::Bompoc 18::Mark the shop and bought some new books.

~went
~offered
~joined
~touched

~entered

::Bompoc 19::The teacher can
~to find

~finding

~find

~finds

~found

all the mistakes in our translations.
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::Bompoc 20::The students  in the country next summer.
~work

~were working

~are working

~will work

~have worked

::Bompoc 21:Our Constitution  many years ago
~has written

~was written

~was writing

~wrote

~writes

::Bompoc 22::Are the books in your room? Yes, my friend

~puts them there
~put it there

~puts it there

~to put them there
~put them there

::Bompoc 23::The weather is better today,
~hasn’t it
~isn’t it
~doesn’t it
~to know
~aren’t it
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::Bompoc 24::Shakespeare was born in 1564, he  at the age of fifty-two
~entered

~decided

~found

~died

~called

::Bompoc 25::Youmustbe ~ when crossing the street.
~late

~slept

~careful

~besides

~real

::Bompoc 26::This room can as a classroom.
~use

~be used

~have used

~useful

~to go

::Bompoc 27::. Why  you writing with a pencil?
~do
~have
~did
~had

~arc
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::Bompoc 28::These new houses  two years ago.
~were built

~have built

~built

~builded

~building

::Bonpoc 29::But the new school  next year.
~will build

~will be built

~has built

~will have built

~will be building

::Bompoc 30::John  his friend at the station.
~invented

~knew

~let

~met

::Bompoc 31::The opposite of guilty1s
~young

~criminal

~ arrested

~innocent

~wanted
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::Bompoc 32::This policeman graduated from

~the
~a
~an

~any

::Bompoc 33::This table is made wood.

~with
~by
~from
~of

~0n

::Bompoc 34::1 can't find his address :

~somewhere
~nowhere
~somebody
~anywhere

~nobody

::Bompoc 35::Give me
~anything
~something
~somebody
~anybody

~somewhere

to read, please.

Moscow University.

::Bompoc 36::She gave him water to wash his hands and face.
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~many
~few
~a little
~a few

~a many

::Bompoc 37::The Thames is than the Volga.

~short

~ shortest
~shorter

~ more short

~more shorter

::Bompoc 38::This is the view | have ever seen in my life.

~beautiful
~most beautiful
~more beautiful
~beautifuler

~beautifulest

::Bompoc 39::1 very busy yesterday.

{

~am
~18
~Was
~Were

~will be

::Bompoc 40:: your sister go to school?

~do
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~18
~are
~does

~am

::Bompoc 41::What is the official name of Britain?

~The United Kingdom of Great Britain and Northern Ireland

~ United Kingdom of Great Britain and Northern Ireland

~ The United Kingdom of the Great Britain and the Northern Ireland
~Great Britain

~England

::Bonpoc 42::What parts does the United Kingdom consist of?
~England, Scotland, Wales

~England, Scotland, Wales, Ireland

~England, Scotland, Wales, Northern Ireland

~England, Scotland, Wales, Iceland

~England, Spain, Wales, Ireland

::Bompoc 43::What kind of state is Great Britain?
~a republic

~a parliamentary monarchy

~an absolute monarchy

~the presidential republic

~a constitutional republic

::Bompoc 44::Who is the head of the state of Great Britain de jure?
~the Parliament

~the Queen
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~the Prime Minister
~the King
~the President

::Bompoc 45::When did the Queen Elizabeth II come to the throne?
~in 2012
~in 1897
~in 1952
~in 2019
~in 1900

::Bompoc 46::What are the Houses of British Parliament?
~The House of Lords and the House of Commons

~The House of Lords and the House of Commons and Senate
~Senate and the House of Lords

~Congress

~House of Representatives and State Duma

::Bompoc 47::Who heads the government of Great Britain de facto?
~The Queen

~the Prime Minister

~the President

~The King

~The Princess

::Bompoc 48::The USA is... a union of 50 states.
~a constitutional republic
~a presidential republic

~a federal republic
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~a constitutional monarchy

~a republic

::Bompoc 49::The USA consists of
~49 states and the state of the Hawaii Islands
~50 states and the District of Columbia

~49 states and the District of Columbia

~51 states

~15 states

::Bompoc 50::The head of the American state and government is the President,
elected for  years

~five

~seven

~S1X

~four

~two

::Bompoc 51::The political system of the U.S. consists of  branches
~two

~three

~Four

~Five

~Seven

::Bompoc 52::The legislative body is the Congress consisting of .
~the Senate and the House of Representatives

~the House of Commons and the House of Representatives;

~the House of Commons and the Senate

~the House of Representatives and the President
366



~The Senates

::Bompoc 53::Who discovered America?
~Christopher Columbus

~George Washington

~The pilgrims

~John Glenn

~Abraham Lincoln

::Bompoc 54::Who was the first president of the USA?
~Abraham Lincoln

~George Washington

~Franklin D. Roosevelt

~Tomas Jefferson

~Christopher Columbus

::Bompoc 55::Which is the United States capital?
~New York City

~Los Angeles

~Washington, D.C.

~Chicago

~San Francisco

::Bompoc 56::The American flag has
~thirteen stripes

~thirty stripes

~fifty stripes

~fifteen stripes

~fifty - one stripes
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::Bompoc 57::Washington, D.C.,isa
~State

~Country

~District

~Town

~City

::Bompoc 58::Where does the President of the USA live and work?
~ in Congress

~in the White House

~in the Pentagon

~in the Empire State Building

~in the Supreme Court

::Bompoc 59::Russiais ~ largest country in area.
~world’s

~the world’s

~the worlds’

~a world’s

~the world

::Bompoc 60::The head of the Russian government 1is the
~President

~Prime Minister

~State Duma

~Federal Assembly

~the King
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::Bompoc 61::Moscow  in 1147
~was founded

~is founded

~was found

~founded

~was founding

::Bompoc 62:: different climatic zones in our country
~There is
~This is
~There are
~Itis

~This are

::Bompoc 63::Moscow was rebuilt, it was destroyed by fire
~ S0

~therefore

~because

~if

~while

::Bompoc 64::The  power is realized by the Federal Assembly
~executive

~judicial

~legislative

~federal

~civil
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::Bompoc 65::The Upper Chamber of the Federal Assembly is called the

Federation
~Duma
~Council
~Court
~State

~Senate

::Bonpoc 66::Moscow i1s capital of

~the, the

Russia, our Motherland

::Bompoc 67::The head of the state in Russia is the

~President

~Prime Minister
~State Duma
~Federal Assembly
King

::Bompoc 68::The Napoleon army in 1812

~was destroyed
~is destroyed
~was destroy
~destroyed
~destroying
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::Bompoc 69::In the north,  very cold
~there is

~there is

~there are

~it 1S

~it does

::Bonpoc 70::The Russian Federation is situated two plains

~between
~on
~In
~of

~ 1nto

:Bompoc 71::The  branch of the Federal Government is represented by the
Constitutional Court, the Supreme Court and regional courts

~executive

~judicial

~legislative

~federal

~ district

::Bompoc 72::The state  is the Lower Chamber of the Federal Assembly
~Duma

~Council

~Court

~Power

~Congress
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::Bompoc 73:: you written the letter to our teacher
~shall

~will

~have

~did

~having

::Bompoc 74::The police have  evidence against this suspect
~nothing

~none

~No

~nobody

~everything

::Bompoc 75::He was by the police outside a club in Chicago
~arrested

~understood

~gone

~built

~gone

::Bompoc 76::What nice day
~the

~a

~S0me

::Bompoc 77::Dealing drugs behind a restaurant is an example of a

~behavior
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~ pickpocket
~back-up
~street crime

~Study

::Bompoc 78::Another word for "theft"is
~murder

~felony

~stolen

~robbery

~cyber crime

::Bompoc 79::He ~ aletter to his friend yesterday
~wrote

~will write

~1s writing

~did write

~have written

::Bompoc 80::One of the first things detectives do at a crime scene is check

for

~treasures
~Cruisers
~fingerprints
~Felonies

~Gold

::Bompoc 81::Convicted offenders can be fined or given a sentence

~Bar
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~jail
~cell
~ bail

~cage

::Bompoc 82::A car is driven faster than the limit
~traffic light

~speeding

~ drunk-driving

~ trafficking

~stopping

::Bompoc 83::A person throws a lit match into a building and it catches fire
~murder

~arson

~burglary

~domestic violence

~theft

::Bompoc 84:: A terrorist group takes over an airplane and changes its course
~speeding

~vandalism

~trafficking

~hijacking

~robbery

::Bompoc 85::A man regularly assaults his wife and children
~burglary
~homicide

374



~domestic violence
~abduction

~fraud

::Bompoc 86::A dishonest lawyer charges a client for more hours of work than
he really did

~theft

~burglary

~armed robbery

~fraud

~trafficking

::Bompoc 87::A police officer shoots and kills an unarmed teenager who refused
to obey him

~robbery

~murder

~ terrorism

~ assault

~smuggling

::Bompoc 88::A thief goes into your house through a window
~forgery

~fraud

~burglary

~vandalism

~pick-pocketing

::Bompoc 89::A child steals a chocolate bar from a store
~trafficking

~assault
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~kidnapping
~child abuse
~shoplifting

::Bompoc 90::An 1s the crime of causing or threatening to cause

physical harm to someone
~vandalism

~bruise

~assault

~bullet

~hazard

::Bompoc 91::To is to obey orders

~burn
~carry
~comply
~charge
~rule

::Bompoc 92:: is an item that can be used to kill

someone or cause serious physical harm
~Disorderly conduct

~Equipment console

~Deadly weapon

~Aggravated assault

~Soft touch

::Bompoc 93::1f something is , it can cause damage.

~horizontal

~clever

~harmful
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~charge
~drunk

::Bompoc 94:: is the effort of a law enforcement department to

discover the facts surrounding an incident
~Offence

~Airway

~Assault

~Excessive force

~Investigation

::Bompoc 95:: are a metal device placed around the wrists to

immobilize the hands
~Watch

~K-9 unit

~Kits

~Handcuffs

~Weapons

::Bompoc 96::She was charged with giving false  in court
~alibi

~evidence

~innocent

~text

~money

:Bompoc 97::Ten  are expected to testify at the trial today
~innocent

~motives

~witnesses

~alibi
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~killer

::Bonpoc 98::Two sisters have been charged with
~Innocence

~murder

~motive

~guilty

~movie

::Bompoc 99::He firmly believes that sheis ~ of the crime
~innocent

~evidence

~motive

~theft

~watch

::Bompoc 100::Why would she have killed him? She has no
~dead

~murder

~motive

~handcuffs

~police

::Bompoc 101::A person who transports things illegally into a country is a

~mugger
~smuggler
~bandit
~killer

~teacher
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::Bompoc 102::Paying a police officer to do something illegal is
~mugging

~bribery

~arson

~theft

~fraud

::Bompoc 103:: A story that proves someone could not have committed a crime
s

~an alibi

~a witness

~an evidence

~a robbery

~a test

::Bompoc 104::A person who attacks people in the street to steal is a
~burglar

~pickpocket

~mugger

~killer

~kidnapper

::Bompoc 105::Robberyis

~demanding money from a person or organization by threatening them
~stealing money or other things from a bank, shop etc

~deliberately killing someone

~playing cards on money

~leaving country illegally
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::Bompoc 106::Blackmail is

~obtaining money in return for not revealing someone's secret

~following and watching someone over a period of time in an annoying way

~writing or printing untrue statements to damage someone's reputation

~writing love letters to celebrities

~making posts in the Internet

::Bompoc 107::Murder is
~receiving or handling stolen goods

~killing someone with a knife

~unpleasant or threatening behavior towards someone

~stealing jewelry

~damaging things, especially public property

::Bompoc 108::The police have

the robbery in the town centre yesterday
~armed

~cooked

~worked

~arrested

~wrote

::Bompoc 109::0ne main task of the police is to
~choose

~catch

~come

~carry

~calm
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::Bompoc 110::Choose right definition for: Vandalism

~is bad or improper behavior by a person in a position of authority or trust, such
as a doctor, dentist, police officer, etc.

~is stealing things from people’s pockets or handbags, usually in crowds or in
public places.

~1s saying something untrue about someone with the intention of damaging his
or her reputation.

~is deliberately damaging public buildings and other public property, usually
just for the fun of it.

~is offering money or gifts to someone in a position of authority, e. g. a

government official, in order to persuade him to help you in some way

::Bompoc 111::Choose right definition for: Smuggling

~1s the crime of lying in court while giving evidence, when you have promised
to tell the truth.

~is the crime of taking things or people illegally into or out of the country

~is murdering a public figure such as a king, a president, etc.

~is entering privately owned land or property without the permission of the
owner.

~is attacking someone, usually in a public place, in order to rob him or her

::Bompoc 112::He has three children,  he?
don’t

~hasn’t

~haven’t

~has

~hadn’t

381



::Bompoc 113::Choose the right term for the definition: the crime of deliberately
setting fire to a building

~murder

~arson

~theft

~bribery

~Fraud

Bomnpoc 114::Choose the right term for the definition: the crime of breaking into
a house, a flat, etc. in order to steal things

~kidnapping

~forgery

~rape

~murder

~burglary

::Bompoc 115::Last year she  English lessons to a group of our students
~worked

~defended

~took

~drew

~gave

::Bompoc 116::The law can punish criminals in many different ways, but the
worstis .

~fine

~life imprisonment

~death sentence

~jail

~home detention
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::Bompoc 117::Choose the right form for the definition: money paid as a
punishment

~tax

~wage

~cash

~fine

~credit card

::Bompoc 118::Young people who committed a crime are tried by a special court
called

~the Royal Court

~the Juvenile Court

~the High Court

~the Crown Court

~the Criminal Court

::Bompoc 119::A sophomore is
~a first year student

~a second year student

~a third year student

~a fourth year student

~a fifth year student

::Bompoc 120::IIpaBooxpaHuTENbHBIE OPTaHbI
~Law enforcement agencies

~Peace-keeping activities

~Legal statutes

~Law organs

~Law enforcement activities
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::Bompoc 121::The oldest British universities are
~Princeton and New York

~Moscow and Saint-Petersburg

~Oxford and Cambridge

~Paris and Berlin

~Cambridge and Glasgow

::Bompoc 122::Higher education in the USA is provided by
~schools and kinder gardens

~colleges and universities

~cinemas and cafes

~universities and laboratories

~colleges and schools

::Bompoc 123::1  at the Krasnodar University of the Ministry of Internal
Affairs of Russia

~get

~study

~investigate

~learning

~make

::Bompoc 124::The terrorists kidnapped the child and held himasa
~officers

~murders

~burglar

~hostage

~killer
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::Bompoc 125::Choose the right translation of the term: International police
cooperation

~TPECTYIUICHUS TIPOTHB JTMYHOCTH

~MEXYHAPOIHOE COTPYIHUIECTBO MOTUICHCKIX

~KOMIIbIOTEPHASI TPECTYITHOCTh

~MEXTyHAPOIHOE MPECTYITHOE COOOIIECTBO

~COTPYAHHYCCTBO HE3aBUCHUMBIX I'OCYIapCTB

::Bompoc 126::Give the translation of the term: ~ Yroun Bo3gymHoro cpencraa
~cybercrime

~hijacking

~gambling

~drug trafficking

~theft

::Bonpoc 127::When _ her homework?
~Ella usually does

~does Ella do usually

~usually does Ella

~does Ella usually do

~do Ella usually do

:Bompoc 128:: is someone who steals
~A thief

~An arsonist

~A hijacker

~Investigators

~Thieves
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::Bompoc 129::He was arrested while trying to  drugs into the country
~murder

~arson

~smuggle

~locate

~investigate

::Bonpoc 130::Whattime  lunch?
~does Jack has

~do Jack have

~Jack has

~do Jack has

~does Jack have

:Bompoc 131:: coined the term Criminalistics
~Alphonse Bertillon

~Hans Gross

~Edmond Locard

~Mathieu Orfilais

~Robert Peel

::Bompoc 132::In the 1880s Alphonse Bertillon created the first classification
system called

~anthropometry

~toxicology

~sociology

~ecology

~criminology
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::Bompoc 133::A medical expert states time of  of a dead body
~birth

~marriage

~divorce

~death

~evidence

::Bompoc 134::A forensic expert works as a
~field-criminalist

~forest-criminalist

~river-criminalist

~lake-criminalist

~moon-criminalist

::Bompoc 135::A criminalist identifies people by their .
~cars

~fingerprints

~thoughts

~cases

~documents

::Bompoc 136::Give the right translation of the term: human trafficking
~Kpaka HHTEJIEKTyaIbHON COOCTBEHHOCTH

~OTMBIBaHUE JICHET

~TOPTOBJISI HAPKOTUKAMHU

~IKOJIOTHYECKHE TTPECTYIUICHUS

~TOPIOBJIA JIIOAbMHA
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::Bompoc 137::Canhe  English?
~speaks

~speaking

~spoke

~speak

~to speak

::Bompoc 138::A person who commits a criminal offence is called a criminal, or

an

~ citizen
~witness
~offender
~ offenders

~investigator

:Bompoc 139::If you attack another person illegally you will be tried for
unlawful

~damage

~punishment

~assault

~law

~testimony

::Bompoc 140::If the injury you cause in the attack is very serious it is called

~manslaughter
~grievous bodily harm
~kidnapping
~pickpocketing
~murder
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::Bompoc 141::The law can punish criminals in many different ways, but the
worst 1s

~freedom

~ life imprisonment

~death sentence

~5 year imprisonment

~30 year imprisonment

::Bompoc 142::Young people who committed a crime are tried by a special court
called .

~the Juvenile Court

~death sentence

~5 year imprisonment

~30 year imprisonment

~freedom

::Bompoc 143::Name the types of financial crimes.

~fraud, embezzlement, forgery

~ financial scam, tax evasion, rape

~ money laundering, bribery, murder

~robbery, smuggling, slaughter

~manslaughter, kidnapping, forgery

::Bompoc 144::What is an 1dentity theft?
~ theft of credit cards

~ theft of ideas

~theft of personal information

~car theft

~theft of art works
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::Bompoc 145::What is Cybercrime?

~the use of robots for a crime

~the use of video and audio-means for a crime
~the use of mass media for a crime

~the use of any computer network for a crime

~the use of cybercrimes for a crime

::Bompoc 146::What of the following crimes are not Cybercrimes?
~trawl the web, hostile postings, burglary

~ vicious rumours, computer hacking, abusive messages

~ extortion, stalking and harassment

~cyberterrorism, computer hacking, extortion

~ phishing, email harassment, cyberstalking

::Bompoc 147::In what sphere are the white-collar crimes widespread?
~criminal law

~administrative law

~constitutional law

~economy

~philosophy

::Bompoc 148::What is the best method of identification of identical twins?
~fingerprinting

~DNA

~anthropometrical

~eyewitness identification

~physical appearance
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::Bompoc 149::Which methods of identification are biometrical?
~ interrogation, footprints, ear shape

~iris scans, hand geometry, voice verification

~eyewitness identification, ear shape, body odour
~interviewing, brain fingerprinting, signature dynamics

~body odour, facial identification, interrogation

::Bompoc 150:: is something that is concrete, something that can
generally be measured, photographed, analyzed, and presented as a physical
object in court.

~Circumstantial evidence

~A latent print

~Physical evidence

~Corroborative evidence

~Invisible evidence

::Bompoc 151::The word investigate is derived from  vestigare meaning to
~a Latin word

~a French word

~a Russian word

~a Chinese word

~a

::Bompoc 152:: is something that is concrete, something that can
generally be measured, photographed, analyzed, and presented as a physical
object in court.

~Circumstantial evidence

~A latent print

~Physical evidence

~Corroborative evidence

~Invisible evidence
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::Bompoc 153::The crime scene technician

~gives the first aid to a victim
~apprehends a criminal
~analyzes the situation
~takes fingerprints, footprints

~interrogates a suspect

::Bompoc 154::The interrogation is a
~part

~crime

~witness

~fingerprinting

~main

of an investigation

::Bomipoc 155::Mue xoTenock Obl JOMPOCUTH O03PEBAEMOT0 Cpa3y

~I"d like to interrogate the witness at ones
~I liked to interrogate the suspect at ones
~I"d like to interrogate the suspect at ones
~I’d like to interview the suspect at ones

~I’d like to interview the criminal at ones

::Bompoc 156::The line of distinction between an interrogation and an interview

1s very

~long

~big

~thin

~thick

~fat

::Bompoc 157::There are lots of
money and phone somewhere safe

~pickpockets

in this part of the city - put your



~murderers
~smugglers
~counterfeiters

~kidnappers

::Bompoc 158::When I go out at night, I usually leave a light on in the house; I

think it will stop

~eyewitnesses
~kidnappers
~drug dealers
~burglars

~killers

breaking into my house.

:Bompoc 159::A: Did he kill his wife? B: Yes, he's been charged with

~manslaughter
~homicide
~murder
~killing

~all of the above answers

::Bompoc 160::This person

~founded
~committed
~interrogated
~killed

~committing

a crime last year.

::Bompoc 161::Prevention of juvenile is one of the important tasks

too.

~investigation
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~delinquency
~keystone
~robbery

~entrance

::Bompoc 162::The crime of is committed when anyone obtains

money by violence.

~larceny

~extortion

~tax fraud

~fhishing

~slaughter

::Bompoc 163::A person who betrays his country to another state is a
~traitor

~thief

~terrorist

~pickpocket

~sky-jacker

::Bompoc 164::All articles found at the crime scene which help to prove a case
are called

~eyewitnesses

~corpus delicti

~crime

~footprints

~physical evidence

::Bompoc 165::An imprint left by the criminal who cannot be seen without
special techniques is called
~corroborative print

~powder
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~fingerprint
~dust

~plaster casts

::Bompoc 166::A homicide that is neither accidental nor lawful and does not fall
into the categories of manslaughter is called

~perjury

~housebreaking

~abduction

~fraud

~murder

::Bompoc 167::Criminal investigation is the key task of the service.
~transport

~police

~crime

~interrogation

~medical

::Bompoc 168::The aim of any crime scene search is
~to destroy evidence

~to pack evidence

~to discover evidence

~to hide evidence

~to make plaster casts

::Bompoc 169::Eyewitness identification is widely used
~in identification
~in taking fingerprints
~in collecting evidence
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~in giving the first aid

~in telling the truth

::Bompoc 170::This method is used for victim identification in mass disasters
~DNA

~fingerprint

~dental records

~1ris scan

~voice verification

::Bompocl::ComnoctaBbTe MOpTPETHl KPUMUHAIUCTOB € UX (PaMHITUAMU:

-> Alphonse Bertillon

-> Mathieu Orfila
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-> Francis Galton

-> Cesare Lombroso

> Henry Folds

TecToBbIC 321aHUA ¢ BLIOOPOM KPAaTKOI'0 OTBETA.
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::Bompoc 2::What is it?

::Bompoc 3::What is it?

::Bompoc 4::What type of identification is it?

::Bompoc 5::What type of identification is it?

caL-DuTY

::Bompoc 6::What type of identification is it?
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::Bompoc 7::What type of identification is it?

::Bompoc 8::What type of identification is it?

::Bompoc 9::What type of identification is it?

::Bompoc 10::What type of identification is it?
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