I. Getting a Grip on Fingerprints
Figure 1: Finger Pads & Ridges

➢ The fleshy surface of your fingers used for _______________________________are called Finger Pads.
The visible lines on finger pads that form the distinct pattern of fingerprints are called Friction
Ridges.
Figure 1.1: Fingerprints of Identical Twins

➢ No two individuals, even _____________________________, share the exact same fingerprints. Thus,
fingerprints are unique & can be used as a reliable means for identifying a single individual.
➢ Fingerprint patterns NEVER CHANGE over the course of an individual’s lifetime. Thus, prints left at a
crime scene decades ago can still be matched to a suspect today. Even if someone suffers an injury to
their hands, the same print will likely reappear after healing
➢ Surgical alteration of fingerprint by removing area containing ______________________________(deltas,
bifurcations, etc). Resulting scar tissue replaces the original print for which there will be no match.

Methods of Fingerprint Removal
1)

2)

3)

II. Classifying Fingerprint Patterns
Figure 2: General Fingerprint Patterns

1) Loops: consist of 1 or more ridges that double back on themselves; comprise __________________ of patterns seen
in human fingerprints. Loops can be classified into 2 subgroups:
Loop

Ulnar loops point in the direction
of the Little Finger. Radial loops
point in the direction of the Thumb.

Double Loop

Consists of 2 separate loop
formations.

Figure 2.1: General Loop Patterns

➢ __________________________“point” in the direction of the pinkie (ulnar bone of the forearm).

➢ _______________________________“point” in the direction of the thumb (ulnar bone of the forearm).
2) Whorls: resemble whirlpools of friction ridges that makeup ________________ of fingerprint patterns. 2 subgroups
include:
Plain Whorl

Concentric circles like a bullseye or spirals like wound spring.

Central Pocket Loop Whorl

Resembles a loop with a
whorl in the middle.

3) Arches: rise in the center to create a wavelike pattern. Only _______________ of all pattern types are arches.
Arches can be classified into 2 subgroups:
Plain Arch

Arch exhibits a gentle rise
in the center.

Tented Arch

Exhibit a sharper central
rise Than do plain arches.

Figure 3: Fingerprint Points of Reference

➢ Each type of fingerprint, although they might fall into the same general class, can be distinguished from
one another by specific Points of Reference they exhibit. Without analyzing reference points within a
fingerprint, it would be impossible to distinguish between prints that fall within the same general class.

The Henry System of Print Classification
Figure 4: Fingerprint Values in Henry System

➢ This system ______________________________________ to the WHORLS on each finger. Limitations of
this system is that it requires a full set of prints of unblemished prints (seldom used today).
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If a whorl pattern is observed on the RIGHT INDEX, RIGHT RING, LEFT THUMB, LEFT MIDDLE, & LEFT PINKIE,
the Henry value can be determined by the following formula …
Sum of Even Numbered Fingers + 1
Sum of Odd Numbered Fingers + 1

=

Final Group
Final Group

The group value for this individual’s fingerprint pattern would be as follows:
16 + 8 + 4 + 2 + 1 + 1 / 16 + 8 + 4 + 2 + 1 + 1 = 32/32 (Max Score)
Since there are 1, 024 possible fingerprint pattern groupings in the Henry System, the value determined for
an individual can be used to narrow down matches into all fingerprints patterns having the same score.

The actual matching is still done by hand, meaning that this system doesn’t make the match, but simply
reduces the number of files the fingerprint examiner must wade through. A drawback of the Henry System is
that it relies on a whole set of prints, which are not often left behind at a crime scene.
Activity: Attempt to determine your individual fingerprint grouping value using the table below:
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If a whorl pattern is observed on the RIGHT INDEX & LEFT THUMB, the Henry value would be …
Print Value:
Modern Fingerprint Analysis
Figure 5: Print Patterns, Points of Reference, Pore Patterns

➢ AFIS is a ___________________into which a complete or partial set of prints can be submitted. It can
then search thousands of print files every second while attempting to match them to an unknown.
➢ After the computer establishes a match, a fingerprint examiner then hand-checks the files. Fingerprint
files can be submitted to local AFIS databases or even national databases maintained by the FBI.

III. Tracking Down Fingerprints
➢ At a crime scene, investigators are likely to find fingerprints that can be classified into three groups
according to how & where they were left behind:
Figure 6: Patent Fingerprint Patterns

➢ Patent Prints are visible & made when ___________________________are transferred from fingers to a
surface (see figure 6).
Figure 6.1: Plastic Fingerprint Patterns

➢ Are VISIBLE PRINTS (patent) made when fingers are pressed into _________________________(wax, dust,
clay, etc). Plastic & patent prints can be photographed, & the photo can be used for matching.

➢ Latent Prints are invisible & cannot be viewed directly, but can be visualized in the following ways …
Figure 7: Visualizing Latent Fingerprint Patterns: Powdering

➢ Powders are used primarily for _____________________________such as glass & polished metal.
Powders bind to _______________of finger print residue…powder color is chosen for maximum contrast.
Figure 7.1: Visualizing Latent Fingerprint Patterns: Acrylate & Iodine Fuming

➢ Most useful on ____________________________________ (may be used together w/dusting).
Cyanoacrylate in superglue is heated & adheres to print residue to form a white deposit.
➢ Iodine Fuming involves the heating of solid iodine crystals, whereby the resulting fumes combine with
oils in the print residue to produce a brownish print pattern.

Figure 7.2: Visualizing Latent Fingerprint Patterns: Ninhydrin Spray

➢ Most useful for examining prints on _______________________________that are sprayed w/ninhydrin.
Figure 7.3: Visualizing Latent Fingerprint Patterns: Alternate Light Sources

➢ The latent prints can be exposed to laser radiation, exciting molecules in the fingerprint residue.
These excited molecules emit photons of light & become visible (color dependent on photons emitted).
III. Making Good Impressions: Shoeprint Collection
➢ Many suspects have been connected to crime scenes by the tracks of their shoes. Not only can they show
that a particular person was at the crime scene, they may also confirm or refute a suspect’s alibi. Other
useful information that shoeprints may provide include:
•
•
•
•

Characterizing Shoeprints
➢ Investigators start by identifying the size & make of a shoe before moving onto the characteristics that
make the track unique such as wear patterns, damage, or debris left behind.
➢ Like fingerprints, shoeprints are described as being patent, plastic, & latent. Also, like fingerprints,
shoeprints are considered to be a form of Class Evidence in that they can only identify the manufacturer
& size of the shoe, which narrows the search to a suspect list instead of identifying a specific suspect.
Figure 8: Locating Latent Shoeprints: Oblique Lighting

➢ Investigators can shine light onto a surface at an __________________to make any footprints more
visible. After locating them, the prints can be collected in a variety of ways …
Figure 8.1: Collecting Shoeprints: Tape Lifting

➢ Heavy coating of adhesive lifts the imprint from _____________________________such as tile or
hardwood floors, metal counters, etc. It is usually used in conjunction with fingerprint powders.

Figure 8.2: Collecting Shoeprints: Electrostatics

➢ Electrostatically charges particles within dust or light soil, which are then bonded to a lifting film.
Best for collecting ___________________________________on almost any surface.
Figure 8.3: Collecting Shoeprints: Gel Lifting

➢ For the lifting of footwear impressions (made with dust or dirt) on both porous & nonporous surfaces.
Due to its low tack, it does NOT: trap air bubbles or disturb the surface on which the print is found
Is especially useful for lifting prints on vertical surfaces.
Figure 8.4: Collecting Shoeprints: Dental Stone

➢

____________________________is a gypsum-based material that provides a quick & easy way of recovering plastic
prints. Material is mixed w/a predetermined amount of water & poured into the impression to set for 20-30 min.

➢

After carefully removing the cast from the mold, it is allowed to set for an additional 24 hours. The dirt is then
removed (rinsed off) to reveal a detailed cast of the suspect’s footwear.

Figure 8.4: Collecting Shoeprints: Snow Wax

➢ _________________________, when sprayed into a snow impression, stabilizes & highlights the print.
The strengthened print is then filled with cooled dental stone (prevents melting) & allowed to set.
➢ The detail of the cast impression can be affected by the nature of the snow (coarse, fine, etc) into which
the print was made.
IV. Making Good Impressions: Shoeprint Analysis
Figure 9: Shoeprints

➢ Shoeprints are matched to an owner systematically, by first by determining its
_____________________________________________.
➢ Class characteristics can be used to eliminate all shoe types that do not fall into the same categories
as those whose prints are collected at a crime scene.

Figure 10: Shoe Wear Patterns & Walking Styles

➢ Each shoeprint bears a specific wear pattern that reflects the___________________________________.
➢ In addition to the wear pattern, investigators also examine any damage to the sole of the shoe. This
information will further narrow the possible matches to those collected at the crime scene.
➢ The following characteristics may link a shoeprint to a specific individual:
1) Wear Patterns: differences in wear patterns of shoe soles essentially means that everybody leaves
behind a unique shoeprint. Thus the wear pattern, makes a shoeprint individual evidence & not just
class specific. Wear patterns also provide evidence into the Gait, or walking style of an individual
(see figure 10).
2) Stride Length: although sometimes unreliable, the distance between shoeprints can help
investigators estimate the wearer’s height or expose whether that person has a limp or walks with
any other unusual characteristics.
3) Damage: cuts, nicks, scratches, & gouges in the sole or a stone trapped in the tread also can make a
shoeprint distinctive.
*After months have passed the wear patterns may have changed, making it difficult or impossible to
make a positive match.
➢ Shoeprints collected at crime scene must be compared to ___________________in possession of a
suspect. Every shoe a suspects owns must be compared to those at a crime scene to exclude all but one
shoe type.

Figure 10.1: Exclusionary Shoeprints

➢ During an investigation, all CSI personnel must submit _________________________________________
finger & shoeprints. If such prints are found at the scene, these individuals can be quickly excluded as
possible suspects.

