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Fingerprints
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: What are fingerprints?

= How are fingerprints analyzed?
« How are flngerprlnts collected?

"!.




. Y ""
Fiflgprints

e —

Q‘\
|§r1 %\ ;‘.

= Long hlstory of flngerprlnts as signature =

= Criminal identification first done by a system of
body measurements called anthropometry. g

= Bertillon’s anthropometry
system used 11 body
measurements to identify
an mphwdual
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« Dermatoglyphics-the study of skin
(_derma skin andg Xph— ICtu ure or symbo
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= Sir Francis Galton classmed and named %
the three main pattern types. Henry later
Invented a grouping system for classifying
finge,prints‘ . mu.§
« Henry system allowed fingerprint records to i;,
be searched. P
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Based on all 10 prints, } | 2
So matching one print e Bl
would be difficult. C9vE B '
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KEY MAJOR PRIMARY SECONDARY SUBSECONDARY FINAL

10 M 19 U IMP 1
14 21 A\ OIM

KEY = The ridge count of the first loop pattern excluding the little fingers
MAJOR = Value of the ridge counts of the loop patterns or the tracings of the whorls patterns on the thumbs
(fingers #1 and #6).

PRIMARY = Summation of the vlaue of the whorl patterns for fingers numbered 2, 4, 6, 8, and 10 for the nu-
merator (top). Summation of the value of the whorl patterns for fingers numbers 1, 3,5, 7, and 9
for the denominator (bottom). Add 1 to both the numerator and denominator.

SECONDARY = Pattern types located in the index fingers (#2 and #7).

SUBSECONDARY = Value of the ridge counts of the loops or the tracings of the whorls for fingers #2, #3, and

#4 in the numerator (top) and #7, #8, and #9 in the denominator (bottom).

FINAL = The ridge count of the loop in the right little finger (#5), if it is not a loop then use the left little

finger (#10). If there is no loop in either of the little fingers, then there is no final.

Figure 15.11 Summary of modified Henry system fingerprint classification.
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. Friction rldge skin pattern-
actually doesn’t aid "\*\\\ . "-

gripping ///—N
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- Found on fingers, palms, ﬁx .

toes, soles of feet.
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and furrows (valleys) ‘ m;& R'gges

« Composed of ridges (hills)
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. Develop IN early

embryonic development
(1:26):

http://study.com/academy/lesson/the-

intequmentary-system-the-dermal-
layer.html

-

- Pattern based on genetics
detail somewhat random |

= |dentical twins do not
have identical fingerprints r
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“How are fingerprints analyzed?
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"1 The practice of identifying fingerprint &
- patterns and detail is called &
dactyloscopy (dactyl=finger and

scopy=viewing/looking)
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Fingerprint Identification

When minutiae on two different prints match, these are called |

points of similarity or points of identification. At this point there
Is no international standard for the number of points of
"1dentification required for a match between two fingerprints. The
United States does not have a minimum, however the United
Kingdom requires a minimum sixteen points while Australia and | % é .t
Germany only requwe twelve

AEIS) .

A : ' 'rhi
AFIS is a computerized system capable of
reading, classifying, matching, and storing
fingerprints for criminal justice agencies. Quality
<L latent fingerprints are entered into the AFIS for a
f search for possible matches against the state

maintained databases for fingerprint records to |

help establish the identity of unknown deceased
o persons or suspects in a criminal case.
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https://www.youtube.com/watch?v=ZKi1CKTRCQM
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Fork or
Core Ending Ridge short Ridge Bifurcation
Delta Hook Eve Dot or Island
E t‘
Crossover Bridge Fuclosures Specialty

Use these characterlstl

samples. The more"pomtg)? C
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EXAMPLE #1 EXAMPLE #2
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How many ridge characteristics can you identify in this fingerprint?
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1 — Exemplar prints-Blow up your balloon about halfway and twist the
end to keep the air from coming out. Do not tie it off!

2 — Use an ink pad to make a print with all of your fingers and label each |
one with a permanent marker. Write your name on the balloon as well. %
3 — Blow up the balloon to full size and tie the end. -

4 — Analyze the fingerprints to find several ridge structures that we have
discussed. Use a highlighter to mark these structures on your “My
Prints” WorkSheet .
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Try It!

Think About It!
Which ridge structures were most common in your fingerprints?
Which ridge structures were most common in your group?

Were there any structures that were not found in any of the fingerprints?

- -
b_dewn 8ad ger‘orint_analysis.pdf

Balloon Fingerprint Act|V|ty http: //\MNW m?hlczﬁo .0r glflleang f on/Iearmn’abs/Ia




¢ A -

§ d'**' - \ :\.\\‘

" Prints that are known are called exemplar.
v. There are 3 types of “un-identified”
fingerprints that are left at crime scenes;

1. Patent prints — visible prints left by dirt,
grease, blood, etc.

= Does not need processing-only
photographed and lifted with tape for
analysis A
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Plastlcprlnts Impressmns |
or indentations In soft "
material (paint, wax, Qgivwennm&s%ﬂ'
butter, putty, tar, etc.) MATGH HANDS T0 HANG A MAN

Does not need processmg l"“““"""m"mmmrﬂonomn-

ger Prints Slayer Lett,
’ k e T

‘ ARE IDENTICATL IN 83 POINTS.

Murderer's Marks in Wet Paint Night
He Killed Hiller Shown,




3.

Latent — requwes processmg to make
visible and suitable for analysis

..-':..

W .
o iI




l" = |
Ifh bietc ntsh

PR ‘
Multlple sweat glands secrete onto fingers, . ,.

palms, etc.
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Sweat contains: Q
: I_norganic lons (Né*, Cl-) . LIpIdS \\
=  Proteins, amino acids =  Other
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= No rule: Depends on situation

'ﬁ.u.\.lu. _h.%
Scene (Iin situ) or Lab?

«  Fingerprint must be photographed at
scene If possible or after development
(scene or lab)
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: Apply powder to atent print or area.

- Powder adheres to print.
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Brush and magnetlc
Powder
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1. Silver Nitrate e

No longer used (messy, not sensitive) i

!
= Silver reacts with Cl - ions in print KQ
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o2, Iodlne Fuming

= |lodine sublimes (solid !

— gas)
= |lodine reacts with lipid

components; becomes
trapped in the print.

=  Fuming wand or chamber

= Doesn’t last more than 24
hours, so often used first
and in conjunction with
other methods
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIjNiK2WgcgCFQsZkgodLa4JUw&url=http%3A%2F%2Fcchowforensics.blogspot.com%2F2011%2F11%2Ftechniques-chemicals-used-in-developing.html&psig=AFQjCNE6F1KyHBC_AVCHTgNHSdYhUY7G0Q&ust=1442685979774916

3. Nlnhydrln

= Reacts with amino acids; purple color
= Painted or sprayed on porous surfaces like

clothing/fabric Q
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* 3. Vacuum metal deposition
” ¢ IV BYW E U e -»

= Gold and zinc ]‘\ At
“‘powders” are
placed in vacuum
with evidence and
sticks to
fingerprints

= Works well for
porous surface-
especially clothing

andfabrlc ~ 1n8Ag
. F V.S A s IZeeaT b .

https://www.youtube.com/watch?v=DSnijtqg



https://www.youtube.com/watch?v=DSnjtg1n8Ag
https://www.youtube.com/watch?v=DSnjtg1n8Ag

Super glue fummg

Cyanoacrylate abbreviated CA
Fumes with heat or base (NaOH)
Fumed in cabinets
Off white print
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Ninhydrin and super glue prints can be
further processed:
L4 LR FWe LAWY 4.
Dusted
Chemically treated to
fluoresce (using laser
or.alternatlve light)
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Tape lift: y "

Tape placed over developed print
Tape then placed on white card.
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Sometimes a photograph will be the only \ ,.
permanent record
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Cnmmals often try to remove their
fingerprints from their fingers to avoid
|.D. Can you think of ways that someone |
might be able to permanently remove
their “Friction ridges”? Q
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Robert J. Philipps, showing areas %
where skin was grafted to fingers to
destroy fi ngerprmts.
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