If physical evidence is to be useful in

axonerating the innocent and pursuing suspects it

must be treated in accordance with its importance.

The evidence must be located, its position
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documented, be collected, be identified by marks/writing on it and/or on the
pachage inwhich it is placed, and be transmitted to the evidence room or the
crime laboratory while the collector maintains the chain of custody." This
chapter describes the proper protocols of dealing with various types of physical
evidence. Adherence to approved procedures maintains the potential that the
evidence can be a powerful part of the investigative process and avoids the
embarrassment that careless handling is sure to bring. Even more serious is the
possibility that but for the careless handling of evidence the prosecutor would

have filed charges against a suspect.
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To fully appreciate the potential value of physical evi-
dence, the investigator must understand the difference
between class and individual characteristics. Characteris-
tics of physical evidence that are common to a group of
objects or persons are termed class characteristics. Regard-
less of how thoroughly examined, such evidence can be
placed only into a broad category; an individual identifi-
cation cannot be made because there is a possibility of
more than one source for the evidence.”? Examples of this
type of evidence include all unworn Nike athletic shoes
of a particular model, the new, unmarked face of a man-
ufacturer’s specific type of hammer, and soil. In contrast,
evidence with individual characteristics can be identitied,
with a high degree of probability, as originating with a
particular person or source (Figure 4-1). The ability to
establish individuality distinguishes this type of physical
evidence from that possessing only class characteristics.
Some examples of evidence with individual characteris-
tics are fingerprints, palm prints, and footprints.
Conceptually, the distinction between class and indi-
vidual characteristics is clear. But as a practical matter, the
crime scene technician or investigator often may not be able

to make this differentiation and must rely on the results
81
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ared with the
this evidence can

a person, vehicle,

L : xample, the question might
be “Do any of the hairs combed from the suspect’s
hair match those of the victim?” o

taken away by hin or her: When comp
evidence from a known source, :
be used to link the suspect to
tool, or weapon, For e

3. Eoidence from an unknown or questioned source that
can be used to link multiple offenses: This material
might link crimes that were committed by the same
person, tool, or weapon. Assuming that a suspect is
arrested at a murder scene with a pistol in his over-
coat, the question raised could be “Did this gun fire
the bullets recovered from the victims of a double
homicide a week ago?”®

Known Samples

1. Standard or reference sample: This is material from a
known or verifiable source. It is compared to simi-
lar material from an unknown source to determine
whether an association or linkage exists between a
crime scene, a victim, and the offender. For exam-
ple, a sample of blood is taken under medical con-
ditions from the suspect so that it can be compared
with blood on the victim’s shirt.

2. Control or blank sample: This is material from a
known source that was uncontaminated by the
crime (for example, carpet fibers taken from the far
corner of a room in which a body was found). It is
used to make sure that the material on which evi-
dence was deposited—for instance, carpet fibers,
under the body, on which there is blood, does not
interfere with laboratory testing.

3. Elimination sample: This type of sample is taken
from a source known to have had lawful access to
the crime scene, such as a police officer, medical
technician, or the occupant. It is compared with
unknown samples of the same type from the scene
so that matches can be eliminated, thereby high-
lighting non-matches. An example is elimination
prints, If latent fingerprints recovered at a crime
scene do not match the fingerprints of those who
have lawful access to the area, they immediately

SOIL AND POLLEN 83

A man was arrested and charged with the beating of a
young girl, The scene of the crime was a construction
site adjacent to a newly poured concrete wall. The soil
was sand, which had been transported to the scene for
construction purposes. As such, it had received addi-
tional mixing during the moving and construction pro-
cess and was quite distinctive. The glove of the suspect
contained sand that was similar to that found at the
scene and significantly different in composition and
particle size from that in the area of the suspect’s
home. This was important because the suspect claimed
that the soil on the gloves came from his garden.’

An elderly woman was robbed and murdered in a

Washington, D.C., park, and her body was found under

a park bench. Within a short time, a suspect was

apprehended as a result of a description given by a

witness who had seen the person leaving the park on

the night of the murder. It was obvious that the sus-

pect had been involved in a struggle and had soil
adhering to his clothing and inside his trouser cuffs.
He claimed to have been in a fight in another part of
the city and gave the location of the fight. Study of the
soil near the park bench and of that collected from the
scene of the alleged fight revealed that the soil from
the suspect’s clothing was similar to soil near the park
bench but did not compare favorably with samples
from the area of the described fight. These compari-
sons strongly suggested that the suspect had been in
contact with the ground in that area and cast strong
doubt on his statement that he had not been in the
park for years. Furthermore, the lack of similarity
between the clothing soil samples and those from the
area in which he claimed to have been fighting ques-
tioned the validity of his alibi."

become of investigative interest in terms of deter- The pollen in soil or on plants and grass can Al o
.. . 6
mining whose prints they are. very significant in determining whether or not a suspect
was at the scene:

S0OIiL AND POLLEN
T

Soil can be the natural accumulation of earth materials,

such as weathering rocks, minerals, and decomposing In a case of alleged sexual assault, the pollen content
plants, pollen, bacteria and fungus.” It may also contain of samples from a grassy crime scene were compared
human-made materials, including pieces of brick, glass, to pollen recovered from the suspect’s clothes and
and paint. By comparing color, texture, and composition in shoes. A very strong correlation with the variety of pol-
soil examinations, one can determine whether soils share a lens present on the suspect’s clothing and the sample
common origin.8 Although soil is class-characteristic evi- collected at the scene strongly supported the conclu-
dence, its analysis can help focus investigations and dis- sion that the suspect was at the scene."

credit alibis:
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identified by marks/ writing on it and/or on the
., and be transmitted to the evidence room or the

crime laboratory while the collector maintains the chain of custody." This
chapter describes the Proper protocols of dealing with various types of physical
evidence. Adherence to approved procedures maintains the potential that the
evidence can be a powerful part of the investigative process and avoids the
embarrassment that careless handling is sure to bring. Even more serious is the
possibility that but for the careless handling of evidence the prosecutor would

have filed charges against a suspect.
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To fully appreciate the potential value of physical evi-
dence, the investigator must understand the difference
between class and individual characteristics. Characteris-
tics of physical evidence that are common to a group of
objects or persons are termed class characteristics. Regard-
less of how thoroughly examined, such evidence can be
placed only into a broad category; an individual identifi-
cation cannot be made because there is a possibility of
more than one source for the evidence.” Examples of this
type of evidence include all unworn Nike athletic shoes
of a particular model, the new, unmarked face of a man-
ufacturer’s specific type of hammer, and soil. In contrast,
evidence with individual characteristics can be identified,
with a high degree of probability, as originating with a
particular person or source (Figure 4-1).° The ability to
establish individuality distinguishes this type of physical
evidence from that possessing only class characteristics.
Some examples of evidence with individual characteris-
tics are fingerprints, palm prints, and footprints.
Conceptually, the distinction between class and indi-
vidual characteristics is clear. But as a practical matter, the
crime scene technician or investigator often may not be able

to make this differentiation and must rely on the results
a1



gz CHAPTER 4 PHYSICAL EVIDENCE

ko

4 FIGURE 4-1 Individual class evidence

(Top left) Shoeprint left on face of murder victim; (top right) shoeprint left on hood of car at scene; (bottom leff) duplicating the
bottom of a shoe seized from suspect; (bottom right) wear patterns and slight nicks in the shoe's tread made it individual
characteristic evidence. Additionally, DNA from blood caught in the shoe tread and the victim tied the shoe to contact with the

victim. {Courtesy Detroit Michigan State Police)

vielded by crime laboratory examination (Figure 4-1).
Thus, although the investigator must recognize that phys-
ical evidence that allows for individualization is of more
value, he or she should not dismiss evidence that appears
to offer only class characteristics, because it may show indi-
vidual characteristics through laboratory examination.
Furthermore, a preponderance of class-characteristic evi-
dence tying a suspect (or other items in the suspect’s pos-
session) fo the scene strengthens the case for prosecution.
Naote also that occasionally class-characteristic evidence
may be of such an unusual nature that it has much greater
value than that ordinarily associated with evidence of
this type. In an Alaska case, a suspect was apprehended
in the general area where a burglary had been committed;
the pry bar found in his possession contained white
stucco, which was of considerable importance, since the
building burglarized was the only white stucco building

in that town.! Finall y, class-characteristic evidence can be
useful in excluding suspects in a crime, resulting in a

maore effective use of investigative effort.

COMPARISON SAMPLES

Much of the work of forensic science involves comparing
various types of samples. Special terms are used to refer
to these samples, and you must know what they mean to
communicate with the laboratory and understand its
reports. At the most general levei., comparison samples
may be from unknown or questioned sources or from
known sources; cach of these two main categories has
three subcategories.

Unknown or Questioned Samples
ﬁ( ffl.’?-’f’fr?_d crime scene sample whose source is in ques-
bzm:. -—2“5 ejv'ld'ence may have been left, for example,
0 {M?t er ‘Vlctilns Or suspects. A typical question (G
'hose fingerprintg are on the window used as the
point of ep try?” .
2. Questione, j
3’ ‘;;; :U’;’uf é’vu‘{c.’nce that nay have been transferred 10
" oenaer during phe commission of a crime and been
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A man was arrested and charged with the beating of a
young girl. The scene of the crime was a construction
site adjacent to a newly poured concrete wall. The soil
was sand, which had been transported to the scene for
il construction purposes. As such, it had received addi-
Hewses: This material tional mixing during the moving and construction pro-
e commitied by the same cess and was quite distinctive. The glove of the suspect
e Thon. Assuming that contained sand that was similar to that found at the
avrested at a nyndur seene with a pistol in his over- scene and significantly different in composition and
coat. the question l‘msn_x'd could be “Did this gun fire particle size from that in the area of the suspect’s
;hc lj\.l_”;‘t-‘* 1\‘1-“0\1‘!*\\'! I':L:m the victims of a double home. This was important because the suspect claimed
LRI D L2 S that the soil on the gloves came from his garden.®

A suspect is

known Samples

1. Standard or reference samiple:
Kknown or verifiable source,
lar mat

This is material from a
e It is compared to simi-
erial from an unknown source to determine

: i 7 R i An elderly woman was robbed and murdered in a
whether an association or linkage exists between a Washington, D.C., park, and her body was found under
trime scene, a V_lctim, and the offender. For exam- a park bench. Within a short time, a suspect was
F‘It‘j a sa_mplt‘ of blood is taken under medical con- apprehended as a result of a description given by a
d‘ffmns from the suspect so that it can be compared witness who had seen the person leaving the park an
\flﬂ‘\ blood on the victim’s shirt. the night of the murder. 1t was obvious that the sus-

2. Control or blank sample: This is material from a pect had been involved in a struggle and had soil
krfﬂwn source that was uncontaminated by the adhering to his clothing and inside his trouser cuffs.
crime (1‘0_1" example, carpet fibers taken from the far He claimed to have been in a fight in another part of
corner of a room in which a body was found), It is the city and gave the location of the fight. Study of the
used to make sure that the material on which evi- soil near the park bench and of that collected fram the
dence was deposited—for instance, carpet fibers, scene of the alleged fight revealed that the soil from
under the body, on which there is blood, does not the suspect’s clothing was similar to soil near the park
interfere with laboratory testing. bench but did not compare favorably with samples

3. Eli'pizfrfati()rz sample: This type of sample is taken from the area of the described fight. These compari-
from a source known to have had lawful access to sons strongly suggested that the suspect had been in
the crime scene, such as a police officer, medical

technician, or the occupant. It is compared with
unknown samples of the same type from the scene
so that matches can be eliminated, thereby high-
lighting non-matches. An example is elimination
prints. If latent fingerprints recovered at a crime
scene do not match the fingerprints of those who
have lawful access to the area, they immediately
become of investigative interest in terms of deter-
mining whose prints they are.’

SOIL AND POLLEN

Soil can be the natural accumulation of earth materials,
such as weathering rocks, minerals, and decomposing
plants, pollen, bacteria and fungus.” It may also contain
human-made materials, including pieces of brick, glass,
and paint. By comparing color, texture, and composition in
soil examinations, one can determine whether soils share a
common origin.® Although soil is class-characteristic evi-
dence, its analysis can help focus investigations and dis-
credit alibis:

contact with the ground in that area and cast strong
doubt on his statement that he had not been in the
park for years. Furthermore, the lack of similarity
between the clothing soil samples and those from the

area in which he claimed to have been fighting ques-
tioned the validity of his alibi,"

The pollen in soil or on plants and grass can also be

very significant in determining whether or not a suspect
was at the scene:

In a case of alleged sexual assault, the pollen content
of samples from a grassy crime scene were compared
to pollen recovered from the suspect’s clothes and
shoes. A very strong correlation with the variety of pol-
lens present on the suspect’s clothing and the sample
collected at the scene strongly supported the conclu-
sion that the suspect was at the scene.”
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I d tape case, the knees of the suspect’s trousers con-
taimed encrusted soil samples; the sample from the
right kinee was different from that collected from th?
It:"[. In examining the crime scene, investigatars fo_und
twa impressions in the soil corresponding to 3 nght
and a left knee; samples taken from these two impres-
sions were different. The soil sample from the left-knee
impression compared with that removed from the left
trouser knee of the suspect, as did the rlght-knfee
impression and the right trouser knee soils. The Sig-
nificant difference in soil type between the two knee
impressions and their consistency with sample.s
obtained from the suspect’s trousers strongly indi-
cated his presence at the scene.”

LOCATING AND HANDLING SOIL EVIDENCE

Soil residues and smears on such surfaces as clothing,
peaple, and vehicles may not be of sufficient quantity
for analvsis. Unless the suspects were apprehended at
the sceme or in very close proximity to it, the soil on
their feet/shoe soles and the tires of their cars may have
been contaminated, and therefore may not be of eviden-
tiary value."”

Soil evidence may be important when the suspect
drives or walks on unpaved areas, since it is picked up
by tire treads or the bottom of shoes and the cuffs of
pants. It may also be recovered in a number of other
places, such as on the floorbeard of the subject’s car or
on articles in the trunk of the vehicle, inchlding shovels
and blankets. In hit-and-run accidents, soil samples may
be encountered, for example, in one unusual case, a solid
soil sample in the rough shape of a triangle with 3-inch
sides was found and later substantially matched to a
space on the underside of the suspect's yehicle, The
guidelines shown next should be followed in handling
soil evidence:

1. Sail conditions at the scene can change, so gather
the soil as quickly as sound action permits,

2, Collect soil not anly from the crime scene but also
from the logical points of access to, and escape
frum, the scene. Mace the samples in clean plastic
vials and labeled with the date, time, name of the
crime scene technician, and the case numbery, if
known,

3. Collect soil samples where there are noticeable
changes in color, texture, and COmMposition,

4. Collect soil samples from a depth that is consistent
with the depth at which the questioned s0il may

ariginated. In most cases, sampleg

- 3 . s
have on of material taken no more

tablespoon © " .
from the suI face. o |
hen I’J()SS-ib]E‘, collect soil samples from,
5 W : ch as the worksite, yard, or gard

h

aliby

areas, sU N of
L aect. )

6 ;;:khgf|;}d5'ta1iled drawing or map] documenting

. where and at what depth you collected ach 50

;;:)nf(l; remnove soil adhering. to shoes, c;l_o‘rhin ]

tools. Do ot process tools for latent Prints a¢ this

time. Air dry the soiled garments ar_.'td Package

them separately in paper bags. Avoid jostling .

transport to the crime lab for analysis ang furthe

8ing.

g;%ﬁf u;qjknown or guestioned soil _and known
samples in separate Ieak-}_)roof containers sych as
filmi canisters or plastic pill bottlers_ Avoid the -
of paper envelopes or g'lags containers, If thepa =
lumps in the lgoi], pack it in a way that keeps the
lumps intact. !

9. In packaging soil or other types of evidence, take
care to avoid cross contamination of the samples,

10. Soil impressions made by footwear should be pho-
tographed to scale and cast before any soil sampleg
are taken.

11. At indoor crime scenes, special vacuums may be
used to collect soil samples from carpets and flogrs
that may have been introduced by the suspect(s).
Collect and document each procedure before trans
porting the contents to the crime lab.'

The guidelines for collecting pollen evidence are con-
sistent with those for soil evidence. It may be necessary
to take grass or other clippings from different heights.

FDDTWEAR, FOOT, AND

TIRES: PRINTS AND
IMPRESSIONS

Prints may be made from (1) footwear, including shoes
boots, and sandals;

all . - (2) the soles of feet; and (3) tiIrES. and
' pes of evidence.'® These prints ¢
les of footwear, soles of feet, and tires
with foreign matter such as blood o
Print on a firm base, such as a ﬂoor"the
baper, or cloth (Figure 4-2)." Such Pf”:ltf
from § ue prints, In contrast, impressions
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FIGURE 4-2

Tire print left on pedestrian victim’s shirt by hit-and-
run vehicle

Police located a potentially involved vehicle. Tire print and
ather physical evidence established it struck the pedestyian.
However, the car's owner still needed to be put behind the

wheel. Confronted with the evidence, he confessed. (Courtesy
Seattle' Washington State Police)

sequence of events, the direction taken by the suspects as
they left the scene, the type and brand of shoe or tire, and
the tvpe of vehicle involved." Although European agen-
cies report collecting footwear evidence in over 70% of
their cases, its use in this country is much less, possibly
due to a lack of awareness and proper training by crime
scene technicians.”

A nurnber of software programs, such as SICAR, can
compare foobwear and tire evidence. SoleMate contains
the records of 24,000 sports, work, and casual footwear.
fts purpose is ta identify footwear prints recovered at a
erime scene. It s updated continuously and distributed
on ClJ to users quarterly. CrimeShoe has a collection of
23,000 <hoe and sole images representing 950 brands.
Using the Internet, investigators can upload their prints.
I CrimeShoe canmot make an identification or provide
other relevant information there is no charge. TreadMate

is a reference collection of 8,500 tires, available for a fee
on CD issued annually.

e

AFIGURE 4-3 Footwear impression photography
A crime scene technician documenting a footwear
impression. The impression runs left to right, roughly
between the front legs of the tripod. The white slip of paper
“North” of the impression has the case number and other

information on it. (Courtesy Nassau County, New York Palice
Department)

PRESERVING RESIDUE PRINTS

Residue prints are two dimensional; they have a length
and a width and no appreciable height. They may be
from a dry origin, such as dust, or a wet one, for exam-
ple, stepped in il.” Residue prints may or may not be
readily visible. If they are not immediately apparent,
turn off the lights and search for prints using a flash-
light held close to, but obliquely from, the surface you

are examining or use a forensic light source. When you
find prints:

1. Take general crime scene photos showing the loca-
tion of the prints.

2. Take photos from directly overhead using lighting
and a tripod. A photo with a label near the print
should be taken to correlate photos with the photo
log (Figure 4-3), Subsequent shots should include a
scale near the print. Ideally, “L"”-shaped footwear/
tire photographic scale should be used to capture

S a—




Otherwise, there will be a lap mark in the cast that is
likely to cause a loss of detail.

Dental stone sets fairly rapidly. Die stone sets up
quicker, in 12 to 15 minutes. Soil evidence should be col-
lected from the bottom of the impression after the cast is
removed.

If there is standing water in the impression, the fol-
lowing steps should be taken: (1) place a casting frame
around the impression so that a cast 2 inches deep can
be made; (2) gently sift dental stone that has not been
mixed with water directly into the impression to a depth
of about 1 inch; (3) add enough mixed dental stone to
form a second 1-inch layer; and (4) allow the cast to set
in place for at least 1 hour.”*

The crime scene technician or other person casting the
footwear impression should enter her or his initials, the
date, and other relevant details on the bottom of the cast
before it dries.® For submission to the laboratory, wrap
the cast in tissue, clean paper, packing peanuts, or mul-
tiple paper bags. The laboratory examiner will clean the
cast and examine it after it has dried for 24-48 hours.

PRESERVING SHOE IMPRESSIONS IN SNOW

Dental stone is also the preferred material for casting
impressions in snow, replacing the more 'difficult and
tirme-consuming process of using sulfur, which had to be
heated. Impressions in snOw should first be pht)tographed
in the manner previously described; however, impres-
sions in snow are difficult to photograph because of a
lack of contrast.”® To overcome this, lightly spray several
layers of red-colored Snow Print Wax (SPW) or spray
paint over the impression at a 45-degree angle from the
surface (Figure 4-6). Pause brieﬂy betw.een lay(::‘rs tgplevj
the SPW dry; in addition to coloring the impression, Sl

PAINT 87

“FIGURE 4-5

Footwear impression

A footwear impression is found in
the dirt, a cast is made, and its
examination holds the potential to
provide impertant investigative
information or evidence, such as
matching the footwear of someone in
custody. (Courtesy SIRCHIE Fingerprint
Laboratories, Inc,)

leaves a waxy surface on it that prevents the small amount
of heat generated by the drying dental stone from erasing
the fine details of the impression. To combat heat forma-
tion when casting in snow, use snow or cold-water mix
in the dental stone. ‘

The spray nozzle should be held 24 inches to
36 inches from the impression so the force of the aerosol
doesn’t alter it. An impression highlighted in this man-
ner will absorb heat from the sun and should be
shielded until ready to photograph and cast. Because
some heat is generated when dental stone is mixed, a

box should be placed over the cast for at least 1 hour
as it dries.

PAINT
L = o

Paint evidence may be encountered in many types of
investigation, but perhaps most commonly it is trans-
ferred from one source to another in burglaries and hit-
and-run accidents. Paint is transferred as fresh smears,
dried chips, or “chalking” from old, dry paint. Many
burglaries involve a tool that was used to pry a door or
window open, transferring paint from the building to
the suspect’s tools or clothing. In hit-and-run accidents,
paint from the fleeing vehicle may be found on a pedes-
trian or another car.

In hit-and-run cases, the make and model of the
involved vehicle might be identified by comparing paint
evidence to the records in the FBI's National Automo-
tive Paint File on original-manufacturer finishes. Paint
Data Query (PDQ), another database, is a global informa-
tion system on the paint used by the original manufac-
turer. Each of the roughly 22 countries participating in
this system maintains a central point of information; in
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FIGURE 4-8 Side view of a multilayered paint chip
{Courtesy Wisconsin Dept of justice - Stale Crime Laboratory)

samples around each separate area that is involved with

e incident

A rew razor blade or evidence scalpel should be used
for each paint chup recovered to avoid contamination.
Burglery tonls that may contain paint evidence should be
carefully wrepped and submitted to the lab without dis-
turbing the e dence. Similarly, the clothes of a burglary
suspect arrested at the scene or in its vicinity and the
cetbies of a pedestrian hit-and-run victim should be sub-
mitted 1o the lab without attempting to collect paint evi-
dence. Paint smears may also be useful, and it is desirable

to submit the item on which the smear is found—for
exarriple, a car’s bumper, to the laboratory.

Do not collect paint chips or particles with transparent
tape or use it to fix the evidence to a card. Paint chips
and particles should not be placed in plastic bags, because
they will develop a static electrical charge that makes
them hard to handle. Placing paint chips in cotton is not
good practice, because separating them is difficult and

<«FIGURE 4-7
Paint chip fracture match

they are often fragile. A clear solid plastic container is
ideal for packaging a paint chip, because it can be seen.
Paper envelopes are acceptable if they are properly sealed
and protected from being bent or compressed.

The sheets placed under and over hit-and-run vic-
tims in the ambulance while they are being transported
may also be a good source of paint evidence; the cloth-
ing and sheets may have fresh blood on them. These
items should be allowed to air dry naturally in properly
ventilated lockers. Before hanging these items in the
lockers or other secure place, place fresh paper under
the items so any evidence that falls as the drying occurs
can be recovered. When dried, place the items sepa-
rately in their own paper bag and submit them to the
laboratory.

GLASS
e e

Generally, glass is class-characteristic evidence, although
in some fact situations it may be individual class. Glass
is important as physical evidence because it is so com-
mon. Suspects may take it from the scene in their clothing
or hair. Laboratory examination of glass evidence may be
able to determine:

1. the type of glass, such as tempered or container;

2. the direction of force used to break the glass
(Figure 4-9);

3. the direction and sequence of shots fired through a
closed glass window;

4. similarity between evidence glass and standards;

5. a fracture physical match, establishing that the
pieces were formerly joined (Figure 4-10).%
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——»  Direction of bullet

AFIGURE 4-9

Determining the direction of a bullet’s penetration of glass
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i Direction of bullet

s FIGURE 4-9 _
Determining the direction of a bullet’s penetration of glass

Police were called to a home where the occupant
alleged that while standing in the living room some-
one standing outside of the house fired a shot at him.
The complainant dropped to the floor, crawled to a
nearby desk, and retrieved his revolver. After a short
time he stood up and the person outside fired a sec-

»FIGURE 4-10 =
Glass fracture match of a rear tail
light and assembly

Pieces of red tail light were found at
the scene of 3 hit-and-run and
matchied with pieces still intact in the
tail light assembly when the suspect
venicle was locared. {(Courtesy

Mr. Ed Hueske and Ms, Sherry Bethune,
Forensic Training and Cansulting, LLC, 2007)
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Figure 4-11 illustrates the four bulletg holes found in the
wind%aw by the police. When a glass W.md OW: 15 b_l’ﬂke'n b
a shot, both radial fracture and concen.tnc fracture lme§ may
develop. Radial fractures move awdy from the point of
impact; concentric fracture lines more or less circle he
same point. From Figure 4-9 we know that shot B camg
before shot A, because the radial and concentric fractyre
lines of shot B stop those of shot A. From 4-11, we koow
nothing of the relationship of holes C and D. However, 5
shown in Figure 4-9, we can determine the direction from
which a bullet penetrated glass: on the side opposite the
surface of initial impact, there will be a characteristic cone-
shaped area. In the case being illusirated, shots A, B, and
D all contained a cone-shaped characteristic on the inside
of the window, indicating that these three shots had been
fired from the outside. Shot C had the cone-shaped area
on the outside, revealing that it had been fired from inside

the house. Thus the physical evidence substantiated the
complainant’s statement.




Shot D

FIGURE 4-11 Bullet holes found in window

Walking a beat in a downtown business section in the
late evening hours, a uniformed officer heard an alarm
go off and saw an individual round the corner and run
toward him at full speed. On seeing the officer, the
individual started to double back the other way and
then stopped. As the office approached, the man
started to flee, but he stopped when commanded to
do so. The man then told the officer that he had
observed twa people standing in front of a jewelry
store window take a brick from a shopping bag and
throw it through the window. The person said that, on
seeing this, he became frightened and ran. Subse-
guent investigation revealed that the person who had
rounded the corner was in fact the perpetrator of the
offense and that he had fled before obtaining any
material from the display window, because a lookout
had seen a police car responding to a call in an adja-
cent block and had given warning. Processing of the
perpetratar's clotning revealed pieces of glass in the
cuff of his pants sufficiently large to make fracture
matches witn glass at the scene.

It is essential that the crime scene technician and
investigator understand the ways in which glass reacts to
force. Often this knowledge is critical in determining
whether a crime has been committed, establishing the
sequence of action, and evaluating the credibility of state-
ments given by parties at the scene. Before any glass or
window pane is moved at all, it should be photographed

ULMKAI22 =

in detail to reflect the exact features of the existent glass
fractures. Moving the evidence may cause fracn.lre exten-
sions that could change the conclusions of the lnvestlga—
tor and laboratory analyst. At crime scenes involving
automobiles, the utility of glass evidence may be compro-
mised by rescue personnel working to free occupants and
wreckers pulling involved vehicles to the side of theh road.

This example underscore the importance of the inves-
tigator’s paying particular attention to determining what
occurred between the time of the crime and the time he/
she arrived at the scene. A key question that the investi-
gator must attempt to answer with glass and other types
of evidence is whether the position and characteristic of
evidence could have been altered by the suspect, a wit-
ness, the victim, emergency medical personnel, or another
officer. Stated differently, do not assume that the position
of evidence you locate is in its original position.

HANDLING GLASS EVIDENCE

Ordinarily, if glass evidence is to be processed for finger-
prints, it will be done in the laboratory.”' Tape should
not be used to collect glass evidence in the field because
it interferes with laboratory processing. As with other
types of evidence, photography precedes the collection
of glass evidence.

The physical properties used for comparison of known
and questioned glass specimens are color, fluorescence,
thickness, surface features, and curvature.” If glass is
being submitted for comparison purposes, that is, to
determine whether the particles may have originated
from a common source, they are ordinarily small, and the
following precautions should be taken: (1) glass evidence
from combing hair should be done over clean paper;
(2) clothing and shoes should be packaged separately,
and in no case should the victim’s and suspect’s items be
comingled in any way; (3) if clothing items are wet, air
dry them in the manner previously described; (4) glass
may be embedded in the skin and open wounds of vic-
tims and suspects, and recovery by qualified medical
personnel may be required; (5) submit weapons and tools
without disturbing glass evidence; (6) samples of lami-
nated glass—for example, windshields, should be labeled
“inside” and “outside” and separately packaged in leak
proof containers; (7) if a vehicle is involved, use a vac-
uum to collect the glass from each area of the vehicle;
evidence collected from different areas should be pack-
aged separately, and a new vacuum bag should be used
for each new area processed; and (8) known and ques-
tioned glass samples, and evidence from victims and
suspects, should be shipped separately to avoid contam-
ination. These types of evidence should be wrapped in
clean paper and sealed in a rigid container, such as a box,
or if sufficiently small, a plastic container. Do not submit
the evidence in a glass container.

If door, window, or other framed glass is to be submit-
ted for possible fracture matches, submit the entire frame
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*FIGURE 4-12 Comparison of cotton fbers
The victim, who Was wearing a red shirt, was stabbad by a

man. fibers from the victim’s shirt (above) were compared
to fivers collected from the assailant's pants (right). The
Wo sets of fibers were cansistent in all respects, although
this finding does not exciude other sources for the fibers
on the assailant's pants. (Courtesy Chicaga Palice Department)

in which all glasg originally existed, marking the sides of
the frame to show which way is inside ang oufside, along
With marking it “top,” “botiom, “left,” and “right.” Bro-

ken pieces should be carefully packaged in separate con-
tainers to avoid breakage in transit. Depending on the
Sizes involved, it may be necessary to place the glass
between sturdy pieces of cardboard or plywood ¥

FIBERS, CLOTH
FRAGMENTS, AND
IMPRESSIDNS

Fibers are of value as evidence

becayse the
such variables

as materia| type, numbery
strand, number of strands, thickness of fibe

twists, dye ¢

y incnrpor.a‘re
of fiberg per
s and Strands,
Ontent, l'ype of
of forejpn Mattey
COmposed of fiberg,
s irito contact With athep C'Ul'hing
Or objects, there s the CPportunity for he ®Xchange

transfer of fibers, Fibers may also pe locate
of the victim or the suspect, Serving to comy
other (Figure 4-12).

AmMount and direc tion of
weave, and the possible presence
embedded in them When something
such as duthi‘ng, come

or
d on the bndy

ECt ong 1o the

DT R

Cloth fragments may be found at the scene of violent
crimes or along the berpetrator’s point of approach to, or
exit from, a crime scene (Figure 4-13). They may be found
on such diverse points s a chain fence, the splintered
edge of a wooden building, Or protruding nails. In hit

im Pressions are §

usually o wep pa
in striking

ound infrequently in investigations,

int or some surface of a vehicle involved
@ pedestrian,

Both fibays and cloth
a pillbox or i folded p
Tare occasiong will it be
impressign Thi
Precedeq

fragments should be packaged in
aper that is taped shut. Only on
Possible to obtain a cast of a clofh
s effort, however, should invariably be
Y the taking of Several photographs; at least
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at some future date,
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clated ;J:Iit qePe, and kidnapping cases, It is also 455 I
aCCidenty han ings by children and accident®
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<FIGURE 4-13 Fabric match
Physical matching (sometimes called
physical fit or jigsaw fit) is powerful
and incontrovertible evidence. Shown
here is a fragment from a victim's
clothing found in the grille of the
suspect's vehicle involved in a hit-
and-run case. The fabric fragment
fitted the victim's raincoat and
conclusively established the contact
between the suspect’s vehicle and
the victim. (® The McGraw-Hill Companies,
photographer Keith Eng)

<FIGURE 4-14 Tape match

In a particularly violent rape, the suspect used gray duct tape to
tie the victim's hands and cover her mouth. The victim was left for
dead, but she managed to crawl out an open window and seek
help. The top portion of the photograph is the filament tape
recovered from the victim’s face covering her mouth. The bottom
part of the photograph is the end aof the tape roll found in the
suspect's pocket. By showing that these two ends of the duct

tape match, a physical match is established. (Courtesy Partland,
Oregon Police Bureay)

Skl oy e el
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twine used to loop the two ends together. A tag should
be attached to indicate that the investigator has cut the
rope. Evidence about knot tier handedness and use of
habitual knots has been scarce an

| d conflicting. A 2010
study of 562 subjects did reveal differences in patterns of
knot tying between

left and right handers.® Ordinarily,
because of its resilient nature, the Packaging of this type

of evidence poses no particular problem when standard
procedures are followed.

sexual asphyxiations. String, cord and rope haye essentially

e sarme characteristics and share some characteristics of
fibers. Knuwn samples of these types of evidence can be
Compared o crime scene evidence on the basis of composi-
ton, dismeter, color, and construction; if a tracer is present,
Ui possible to identify the manufacturer. There is some
preliningry evidence if string, cord, and rope is made from
Plant rraterial, and contains cells from the plant of origin,

FINGERPRINTS

\

then DNA analysis techniques can exclude or include as a
remuiants found in a suspect’s possession as com-
Pared to a length used to bind a victim. ™

In instances where the victim was tied, it may be pos-
sible to match the ends of the string, cord, rope, and tape
with the rest of the roll in the suspect’s possession (Fig-
ure 4-14). When rope evidence is removed from a victim
or from anyplace, knots should never be severed. Instead,
4 place away from the knot should be cut and a piece of

SO

Several different parts of the body—such as palms, fin-
gers, toes, and the soles of the feet—haye friction ridges
that can form a “fingerprint.” All such prints are col-
lected, preserved, and identifieq using similar methods,
But it may not be immediately apparent which part of a

body made the print; as useqd here, “fingerprint” includes
all prints made
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Fingerprint patterns ,;V

Fingerprints are initially classitied into 7
ane of the major classifications
shown here.

Plain Whorl

With just a few exceptions—persons with birth
detects or am putations—everyone has fingerprints.
This universal characteristic is a prime factor in estab-
lishing a standard of identification. Since a print of one
finger has never been known to duplicate exactly
another fingerprint—even of the same person or an
identical twin™—it is possible to identify an individual
with just one impression. The relative ease with which
a set of inked fingerprints can be taken as a means of
identification is a further reason for using this standard.
Despite such factors as aging and environmental influ-
ences, a person’s fingerprints do net change. This unal-
fering pattern 1s a permanent record of the individual

throughout life,

BASIS FOR FINGERPRINT IDENTIFICATION

The ridge detail of fingerprints—including ends of ridges,
their separations, and their relationship to one another—
constitutes the basis for identification of fingerprints,
There are as many as 150 ridge characteristics in an
averaged-sized fingerprint. " The major fingerprint patterns
are shown in Figure 4-15. About 65% of the population
have loops, rou ghly 30% have whorls, and the remaining
3" have arches.” Points are identical characteristics that
are found in fingerprints from known and questioned
sources. Positive identification cannot be made when an
unexplained difference appears, regardless of the points
of similanty

[here 1s no reliable method for judging the age of
latent fingerprints, although the context in which they gro
found may provide some information. However, both
here and in England over the past decade, research has
been conducted on how the chemical composition of
latent fingerprints varies from the time they are depos-
ited, there is also interesting work suggesting that the
chemical composition of latent fingerprints may af :-,umé
point allow us to make some statements about thg

entral Pocket LOOP

TR iy

approximate age of the donor.” The more immedig,
application of the research on the chemical composify,
of latent fingerprints will be improvements in the Meth.
ods of developing them,

There is no standard requirement of print gize for
positive identification. It is necessary only that the partia
print be large enough to contain the necessary points of
individuality. This number may be found in an ares 5
small as the flat end of a pencil. Thus, the rule wheneye
an investigator develops a partial latent print that appears
to have only a few ridges is that it should be submitted
to the laboratory.

Some persons erroneously believe that the points used
for identification of the fingerprint occur only in the pat
tern area of the finger. In fact, all the different types occur
outside the pattern area on the finger as well as on the
first and second joints of the finger and the entire palm
of the hand. They ate also present on the toes and the
entire sole of the foot; they may be found in any area
where friction ridges occur. ‘

LATENT FINGERPRINTS

Latent prints can be used in two different ways: (1) to refer
fo all three Categories of prints identified below, in the
::l:j iftlfat they' have been found at the scene of the crim®
o e ;n:jlof\m.vestlgaﬁve interest—for example, a mur:
Crime SCeF;\eu_rtmv?red from a lake far from the P “m‘z;
prints Ordinfm?]d (2) to refer specifically to latent/inVis!
bels d-r‘l-}’, ﬂ_te context in which the term 1$ ¥
ps in under&.tandmg Which meaning is intended.

1. Pla
nm?t;tcr ":ﬂls ére three_dimensmnﬂh they ar¢
Surface ‘(Ffldented’ or impressed into some ph:ablers
touch mat'gL.IrE 4-16). They are created when L g?ll
“tacky,” oi‘larr!‘al1 Such as a painted surface that is 3
i, (.:aulkl ms, eXp.losives, edible fats, Fur’fy’
ng, and SImilar surfaces.




. Patent/contaminated/visible prints result after fin-
gers, contaminated with foreign matter such as
soot, oils, face powder, ink, and some types of safe
insulation, touch a clean surface. The most com-
mon type of contaminated print results when a
finger is pressed into a thin layer of dust before
touching a smooth surface. Fingerprints that result
from blood contamination are sometimes less dis-
tinct than those that result from other types of
contamination. Patent prints are readily visible to
the eve.

. Latent/invisible prints are unseen or hidden. When a
crime scene is processed for latent fingerprints, they
are made visible by “developing” them, a process
described later in this chapter. Latent prints are
assuciated with the small amounts of body perspira-

tion and oil that are normally found on the friction
ridges. A latent fingerprint is created when the fric-
tion ridges dt‘pusit these materials on a surface.

< Figure 4-16 Plastic print '
A suspect left this print in a child’s

at bay during a home jnvasion
robbery. (© The McGraw-Hill Companies,
Inc./)ill Braaten)

damage, because they are on the outermost sur-
face. Undisturbed, they might last for years.

b. porous surfaces, which are absorbent, such as
documents and cardboard. Prints on documents,
for example, may be durable and fairly stable
over a period of years or they can quickly fade
or deteriorate beyond the point of being useful
it they are subject to high humidity or if they
become wet.

¢. semiporous surfaces, which don't fit easily into
the previous two categories, because they both
resist and absorb fingerprints, which may or
may not soak into the surface. Semiporous exam-
ples include glossy cardboard, magazine covers,
and some types of cellophane. The durability of
prints on these surfaces is variable.

Textured surfaces, such as the “pebbled” effect of

some computer monitors are both nonporous and

porous, because the pebbled effect creates an incon-
sistent contact between the friction ridge skin and

“silly putty” while keeping his victims

CONDITIONS AFFECTING THE QUALITY
OF LATENT FINGERPRINTS

The quality of latent fingerprints is affected by a number

the surface, producing a discontinuous appearance
when developed and a lack of fine detail.
2. The nature of the material contaminating the fingerprint:

: . patent fingerprints resulting from ¢ inati
uf e ':llfill'\rl":, el ]udmg th('ﬁe: P . e g .p A g rom Contammatlon by
soot, safe insulation, and face powder are quickly
Y. The wurface on which the print is deposifed: The type of destroyed; those made with blood, ink; or oil

surface un which Jatent prints are left affects their
durability and the type of process used to develop
thesn, There are three broad categories of surfaces:™
a. nonporous surfaces, which are not absorbent.
These surfaces often appear polished and repel 4,
moisture. Examples include mirrors, glass, smooth
ceramics, plastic, and painted wood. Prints on
these types of surfaces are more susceptible to

can last longer periods of time under favorable
conditions.!!

3. Any physical or occupational defects of the person mak-
it the print,

Huow the object on which the prints appear was handled:

The distance between friction ridges is very small

and if the finger moves even slightly, that ridge
detail can be lost.
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A
5. The anmonnt of the contamination: When ”;“ lrllln“u'
loaving thy PN s ey ‘-nnt.mlill.limi,. f‘u‘:f i~
ridyie “-lll fves s (heie “valloys” """.! fif ‘ lf v [-..‘llm'
m:m.n‘.; e smcansd appearanee with Lt

as evidenge,

LOCATING LATENT FINGERPRINTS

; scaringe lalex,
roper Lifent it irokessing hegins with \?.t-”'”..k.‘ ]q‘uch
T .'1 oroather sunlahle sloves Y Latent prints are ¢

v offorts should be
Heealie ey wdlenee that extraordinary efforts she

<4
i i a adont a
e {e ean ey themy. The iy estigakor musi adop s
) ; . ont prob-=
prosiove athiude abauf this, regandless of apparent §
s past Larlunes,

LS amperative that the ins vatigator theroughly q""_”th
L s tace areas i and around the erime scene that might
LN primts. shimng a flashhght at an oblique angle to
the surace being m.ﬁnuwd is often helpful in this 5&?;1rc‘h.
Phe tact that an individual may have worn gloves 5o
W dessens the need for a complete search. On uc.casmﬂ,
sloves themselves Jpave Impressions as individualized as
fngerprings. Moreover although unusual, it may be pos-
sble to develop a Jatent fingerprint on the inside O-r a
slve recovered at a crime scene, Particular attention
should be paid to less obvious places, such as the under-
stdes of toilet seats, toilet handles, tabletops, and dresser
drawers: the surfaces of dinner plates and filing cabinets;
e backs of rearview mirrors; and the trunk lids of atto-
mobiles. Frequently handled objects, such as doorknobs
and telephones, ordinarily do not yield good prints. But
because they are likely to have been touched, they should
always pe processed.
Never assume that the offender took precautions
against leaving prints or destroved those left. The com-
Mussion of a eriminal offense involves stress, and the

for example, the suspect may have removed them for
stme aperation,

It heips to attempt to view the scene as the crimina]
did. Such conditions as time of day, wega ther, and physi-
cal lavout may suggest that certain surfaces should pe
more closely examined, In conductjng the €xamination
for latent prints in a

, such as the Issuance of worthless checks, the
POINt of entry often takes on less importance, Ordinariiy
however, wha tever the crime and jtg attending drcum:
Stances, reconstruction by the J'nve.su'gar(_)_r gjv.es direc-
Hon to the search,

A person who js familiar wigp the environment such
as the owner of the bmmm;; Or Hhe accUpany of an :1 part.
ment, may give valuable ajd {)l'f)iafnjng laton ;>I“fnl~‘;
The person should be allowed Observe fhe scene
that he or she can indicgte any items. gy of ‘;31'1‘ 0
brought to the scene by the suspect, -

When neither the ambient lighting nor the use of a

» - P : g 8

bright flashlight reveals latent pringg, Othey methods o

N

m——a forensic light or lase .
wearching fm“‘ ':l1;\:71fore_ln5"3 light source (FLS) j: ;‘rp‘:\n]a\,
provide ""HU:IH:[‘ has one OF MOTE Specializeq |, - WE”UI

A UR)._D.r ultra’violet (Ly CI?Pah
apabilitivs. UV lights, in add]gon -w-'bcjausm at”Tagl];t
capa ent/glowing prints to be Visi e,'are usefy, il
22 nall amounts of bf)dy f]l.“ds' hairs, fibers M
logating -.‘T;w‘wc too small to be visible to g Nakeq "
other IL"J;J' , lasers had superior illuminatioy, Ca e
Historica q'};e and cost precluded their yse in Most |,
buf [h,_,«”‘»,nt agencies. With the recent arriva)
ancin.lidheld third-generation laser gy, w
o - light-based, laser systems. are becomjy, m‘h
‘”ﬂﬁf i.r;ef in the field. Appropriate safety -
Wider

Jight souree
Lrilitivs, sueh

t A PreCautign
/ d laser system manufacy, -
oscribed by FLS and _ Ters, 1
5; i;:;l; Lmaeu"ing approved goggles, should p ffsllcnm;c)lr

METHODS OF DEVELOPING LATENT
FINGERPRINTS

Plastic and contaminated prints require little or ng eyl
opment. However, there are num'erous-ways to devel,

latent prints. Four methods ﬂqat';z-nVeshgators shoulg be
familiar with are (1) use of traditional powders, () i
of fluorescent powders, (3) application of Chemicals, and
(4) cyanoacrylate or superglue fuming, The most o
mon method of developing latent /invisib)e prings i
through the use of traditional powders (Figure 47,
Because it may be possible to obtain 2 DNA sample from
a print, the method selected for development shoyjg o

eliminate this possibility.

Traditional Powders

Commercially prepared traditional powders come in a
number of colors, including black, white, silver, red, and

dets, which appear black when dusted on a light-colored
surface and sijyey when applied to a dark one. The tip of
the brush js gently placed into the wide-mouthed powder
container and then lightly tapped to allow excess powder
o drop “way. Caution muyst be used when applying the
POWder to 3 Jagens Print. Too much powder creates 4
Print in which the details are difficult to identify. This i
;V h{ Powder is nevey Sprinkled directly on the surface to
wt;tj usted. The entipe area to be dusted should be Covere;i
be -r; S Tooth, light 1, ush strokes until the ridge deta
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- Of the lidges untj] the latent/invisible Print- li
® Sven if the first attempt to develop a p™"
-C8sful, 4 second one may be, The choices 0
hai Ch_l € tips Mmade of fibergla.ss, feathers, aﬂth

AT, Mogt Ia : . wi
“tlatent pring development is done
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Magnetic applicators may be used in lieu of a brush.
A magnetic applicator has a magnet in its head and when
placed close to a magnetic powder container, it attracts
the powder, forming a virtual brush. Magnetic powders
commonly come in black, gray, and white. There are also
duzl-use magnetic powders. Magnetic powders are only
used on nonmetallic surfaces.

Fluorescent Powders

As mentioned earlier, low concentrations of some natu-
rally occurring substances will cause a latent print to
fluoresce, or glow, under FLS or laser illumination. To
Compensate for the typically low level of naturally occur-
ring'ﬂuc\rescpnce, investigators can dust the area to be
examiried with a special fluorescent powder, which chem-
icallv ennarces the print when viewed under FLS or
laser illumination (Figure 4-18). Fluorescent powders are
ls available in several colors for use with a magnetic

(A =t

orlicstar
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CHEMICALS

A variety of chemicals are used to develop and enhance
latent P'!:iﬂtm These chemicals are applied by spraying or
brushing the surface being examined, by ftlmmjng, or by
dipping the object on which there may be printsina solu-
tion.¥ Among chemicals in use are the following:

* Amido black is a dye sensitive to properties m
blood and may be used with contamina‘tc’_’d /visible
prints involving blood. It has the capability to tu.rn
blood proteins to a plue-black color. It should not

«FIGURE 4-17 Locating prints
A crime scene technician uses
protective equipment while dusting
for fingerprints. Several developed
prints can be seen in the area the
technician is dusting. (Courtesy Nassau
County, New York Police Department)

be used as a presumptive test for blood, because it
also reacts to other things.

Gentian violet is a dye used to develop purplish
latent prints on the adhesive side of almost any
kind of tape.

Ninhydrin was formulated in 1910 and proposed for
use in developing fingerprints in 1954; this chemical
is used to develop latent prints on paper and card-
board, producing purplish prints (Figure 4-19).

DFO (1, 8-diazafluren-9-one) functions similarly
to ninhydrin but is about three times more sensi-
tive in developing latent prints on paper. The
developed red-colored prints are immediately
visible but paler than those produced by ninhy-
drin. DFO prints fluoresce under FLS and laser
illumination. Both DFO and ninhydrin may be
used on paper, but DFO must be used first to

get any fluorescence.

Small-Particle Reagent (SPR) is used for develop-
ing latent prints that have been immersed in water,
such as when a perpetrator has attempted to dis-
pose of a firearm used in a crime by throwing it
into a river or lake. It is also used to develop

prints on dew- or rain-soaked cars; on surfaces
covered with a residue, such as salt from being on
or near the ocean; and on waxed materials, plas-
tics, tile, and glass. Developed prints appear dark
gray on a light surface and light gray on a dark
surface. Although SPR can be sprayed on an

object, immersion of the object for about 30 sec-
onds in an SPR solution produces better results.
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+~ FIGURE 4-18 Reflected ultraviolet imaging system

The technician is holding a RUVIS SceneScope in her right hand, which . a .45 Colt semi-automatic pistol was dusteq
ultraviolet (UV) light and can locate objects that are naturally fluorescent. In this case, a .

. SCi ngerprint on the pistol.
with fluarescent powder. This RUVIS has an attached camera, which photographed the f{ulorescmg ﬁ & -pm- Courtes S:)ts . fi
(Lef: Courtesy HORIBA Jobin Yvon S.A.S., North Carolina Bureau of investigation, State Crime Lab, Latent Evidence Section, right: Courtesy State of Utah

is shaped a like a fat flashlight. The RUVIS operates on

Crime Lab)

* Rhodamine 6G is an excellent fluorescent chemical
dve to use on metal, glass, leather, plastic, wood,
and many other types of nonabsorbent surfaces.
Rhodamine 6G may enhance latent prints already
developed and also reveal others.

* After Super Glue fuming, Basic Yellow 40 can be
effectively used on nonporous surfaces. It fluoresces
well under alternative lighting. Ardrox and Basic
Red 28 are also used following Super Glue fuming.

Cyanoacrylate (CA) or Super Glue Fuming

Super Glue fuming was developed in 1978 in Japan. The
three factors associated with its rapid acceptance were ease
of use, remarkable results, and low cost. The mechanics of

*»FIGURE 4-19 Ninhydrin developed print

Using ninhydrin is an excellent technique to develop latent prints .
on.p.aper. In this case, a thumb print is raised on an envelope
contaiming an extortion note. (Courtesy Wisconsin Depariment of Jutstice,

Law Enforcement Services Division)
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e Rhodamine 6G is an excellent fluorescent chemical
dve to use on metal, glass, leather, plastic, wood,
and many other types of nonabsorbent surfaces.
Rhodamine 6G may enhance latent prints already
dev eloped and also reveal others.

After Super Glue fuming, Basic Yellow 40 can be
effectively used on nonporous surfaces. It fluoresces
well under alternative lighting. Ardrox and Basic
Red 2% are also used following Super Glue fuming.

Cvanoacrylate (CA) or Super Glue Fuming

Super Glue fuming was developed in 1978 in Japan. The
three fadtiors assue lated with ifs Tapjd acceptance were ease
it use, rermarkable results, and low cost. The mechanics of

| | _r FIGURE 4-19  Ninhydrin developed print
Using ninhydria is an excellent technique to develop latent print
: Ll | : e . rints
on paper, In this case, a thumb print is raised on an enve|
containing an exiortion noté. (Courtesy Wiscansin Department f o
: Nt of Justice,
Law Enforcement Services Division)
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« Figure 4-20 Portable Super Glue fuming chamber
This portable Super Glue unit is being used to process a
weapon and liquor bottles at the scene of a murder-robbery
in New York City. Note that the chamber can be used in the
field or in the laboratory. (© Seth Gottfried)

Super Glue fuming are fairly straightforward. Cyanoacry-
late (CA) Is heated in a high-humidity chamber. As the
fumes condense, they develop white-colored latent prints
in 5 to 15 minutes, The developed prints may be further
enhanced with powders or soaked in chemicals that fluo-
resce under FLSs,

Super Glue fuming may be done by small Super Glue
furmng wands, in small portable chambers (Figure 4-20)
and in various sized chambers in the laboratory. On a
larger scale, entire rooms and automobiles are processed

using this method.

DEVELOPING LATENT FINGERPRINTS

ON BODIES

The development of identifiable latent fingerprints on liv-
ing victims and corpses has been accomplished using a
variety of methods, including tradition, magnetic, and

fluorescent powders and Super Glue fuming. Success has
also been reported using combinations of these methods—
for example, fuming followed by the use of ﬂunrescent_
powders. There is no consensus method. Beca_use of
potential health threats to living victims, investigators
need to be well-informed about the products they use. As
bodies decompose, the likelihood of developing latent
fingerprints on them is reduced.

Some authorities recommend after the medical exam-
iner has released a body at the scene, it should be glue
fumed to preserve any latent prints while the body is
transported to the morgue. The body should not be
refrigerated until after further latent print development
efforts are completed. At the scene, there may be some
indication of specific handling of a body by the suspect—
for instance, placed in a pose or the victim’s statement.
Key target areas for finding latent prints on the victim are
ankles, armpits, wrists, inner thighs, and neck. On living:
victims areas of redness are a key indicator of handling.
Humidity and temperature levels can affect development
efforts and charts are available to determine the optimum
conditions for processing.*

COLLECTING AND PRESERVING
LATENT PRINTS

Occasionally items such as beer cans or glasses that have
condensation on them rneed to be processed for prints.
Heat lamps or any other source of artificial heat should
not be used to dry the object quickly. Such objects should
be allowed to air-dry naturally. Similarly, articles that
have been frozen and need to be processed for prints
must be allowed to thaw and dry naturally. Whenever
reasonable to do so, the actual item on which the print
is located should be submitted for developing in the
laboratory.

Once a print is found it should be photographed
immediately with a rigid scale in view. The ruler allows
a one-to-one, or actual-size, picture of the print to be

made. This provides a permanent record of the print in S—

the event that it is accidentally altered or deStroyed while
attempting to collect or transporting it.

Most latent prints are lifted with a clear strip of tape,
1% inches to 2 inches wide, or with clear flap litter after
they have been developed with powders. One end of the
clear tape is placed on the surface just before the latent
print appears. Pressure is then applied to progressively
lay the tape over the print, taking care not to leave air
bubbles. If air bubbles are accidentally created, the tape
should be carefully smoothed over to eliminate them. The
tape may be left on the object if the object is to be submit-
ted to the laboratory.

Alternatively, the pattern of the print is lifted by pull-
ing up the tape, starting at one end and moving progres-
sively to the other end. Now the powder that shows the
print pattern is stuck to the sticky side of the tape. This
tape is then laid back down on an appropriately colored
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MARKING AND IDENTIFYING PRINT LIFTS 1
iFlo ¢
When a latent print has been den eloped, llf{ttv:lihfijh
pliced on a card, the ¢ard must be Prl)pt"".“? ‘-Lf ide the
Intormation recorded on the card should {0s Lt-i-ime
date: tvpe of case, case number. ﬂddl'(‘ﬁ.’-f_of th-_e“.t.f.me
svene. name of the ofticer who made the lift, G‘Xﬂf-[ pla .
o the It and tvpe of object from which the print WT.
littend, Regardless of how well the latent print was deu'e
aped and Nifted, if the card is not properly ”‘f‘"i_wd, W'ﬂ;
all the data required or if the fingerprint specléihﬁlt 18 110
turtished with the information required, the entire pro-
cess may be wasted effort, In describing the exact place
that the lift was made, it is sometimes helpful to draw _3
simple shetch of the object. The sketch should be made
on the fingerprint card that is sent to the [abﬂrafﬂf'.‘f'- The
inclusion of corresponding numbers on both the lift and
the sketch establishes the location of the latent print.

FORENSIC ODONTOLOGY

Forensic odontology has been defined as the intersection
of dentistrv and criminal law; it is a medical specialty
relating dental evidence to investigation. The most com-
mon cases involve missing and unidentified persons
(MUPs) cases, where unidentified human remains are
found at a crime or death investigation scene. In second
place is the recognition, documentation, preservation,
evaluation, interpretation, and comparison of bite mark

eviderice,

*FIGURE 4-21 500" L 5
Bite mark in food %‘
A partially eaten “Moon Pie” bitten +
by one of the suspects in a double "
homicide. From the hite marks it can !
be determined that the individua|
making them had two non-equally f
protruding upper front teeth, Such
information can play an important °
rale in determining Probable cayse
for arrest and/or search warrants,
(Courtesy pr, Richard g, Souviron, DDs, !
ABFO, Chief Forensic Odonrologlst, Dade .
County Medical Examiner Depar!ment, ;
Miamj, Florida)
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;n pencils, styrofoam cups, food (Figure 421, ap

found; ault, child /elder abuse, domesti. -

r objects. '
iodt:jtif‘f’h}‘g mass casualties of attacks and Natyry)
4 and industrial disasters—such as 9/ 11, the Indiah

Ocean tsunami (2004) that may have killed a4 Many
as 250,000 people, Hurricane Katrina (2003), anq

the Interstate 35 bridge collapse in Mim‘eapolis
(2007) (Figure 4-22). In Thailand, 75% of the 2004
tsunami victims were identified by forengic

odonmlogy;48
verifying a presumptive, or reasonably believed‘

identity—for example, Hitler, Eva Braun, ang Mus-
solini during World War II and more recently
al-Qaeda terrorists Abu Musab al-Zarqawi and

Mohammed Atef.

IDENTIFICATION

Forensic odontology’s normal approach to identifying

MUPs is the comparison of postmortem or after-death
dental remains with antemortem or predeath records,
including written notes, radiographs /X rays, casts, bridges,
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MARKING AND IDENTIFYING PRINT LIFTS

When a latent print has been developed, Iil‘tvd,lflld
Plaved on a card. the card must be properly identified.
Intormation recorded on the card should imlm‘le.lhe
date. tvpe of case. case namber address of the crime
seene name of the officer who made the lift, exact place
of the lift and type of object from which the print was
lifted Regardless of how well the latent print was devel-
vped and litted, if the card is not properly marked with
all the data required or if the fingerprint specialist is not
rurnished with the information required, the entire pro-
vess mav be wasted effort. In describing the exact place
that the lift was made, it is sometimes helpful to draw a
simple sketch of the object. The sketch should be made
on the fingerprint card that is sent to the laboratory. The
inclusion of corresponding numbers on both the lift and
the sketch establishes the location of the latent print.

FORENSIC ODONTOLOGY

Forensic odontology has been defined as the intersection
of dentistry and criminal law; it is a medical specialty
relating dental evidence to investigation, The most com-
mon cases involve missing and unidentified persons
'MUPs) cases, where unidentified human remains are
found at a crime or death investigation scene.* In second
place is the recognition, documentation,_ preservation,
evaluation, interpretation, and comparison of bite mark
evidence.

* FIGURE 4-21 i

Bite mark in food }
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Dy one of the suspects in a double
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Miami, Florida)
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verifying a presumptive, or reasonably believed,
identity—for example, Hitler, Eva Braun, and Mus-
solini during World War 1T and more recently
al-Qaeda terrorists Abu Musab al-Zargawi and
Mohammed Atef,
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IDENTIFICATION

Forensic odontology’s normal approach to identifying
MUPs is the comparison of postmortem or after-death
dental remaing with antemortem or predeath records,
including written Notes, radiographs /X rays, casts, bridges,
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AFIGURE 4-22 Identification of victims at disasters
Cars and trucks lie in the wreckage of the I-35W bridge that
spanned the Mississippl River in Minneapolis, Minnesota
[August 1, 2007). Forensic odontology has been an invaluable
tool in identifying the victims of disasters. (© AP Photo/The
Minnesota Daily, Stacy Bengs)

fillings, and caps.* Morphological (shape and form) pecu-
liarities of teeth can also help establish identity of MUPs.
Additionally, forensic dentists have established indi-
vidual identity on the basis of “smiling photographs”
(Figure 3-23, ‘Sume dentures are marked and can be
traced to e particuiar owner, although the possibility that
they were discarded at the scene must be eliminated.
There 15 no st number of points required to establish a
positive motch; one unique feature may be sufficient.
The FBI maintains the National Dental Image/
Informutien Repository (NDIR) on missing persons and
unidentified remains and is adding dental information to
the wanied persons file. Other sources of dental records
inclide the military, health insurance carriers, local den-
tists, and community health clinics for indigepl .and low
ncome persons and families. In some cases, it 15 useful
to have a forensic artist prepare a likeness of the deceased,
as he/she may have appeared in life, which Fﬂl‘l be done
from as little as a skull. This image is placed in the news-

FORENSIC ODONTOLOGY 1D71

paper with a public appeal for assistance in making an
identity. Any suggestions as to identity may be checkable
against dental records.

" Searches for dental records may not be productive,
because (1) some number of individuals under the age of
30 have no dental decay, and (2) individuals with decayed
or missing teeth may never have sought treatment. In
either case, there are no records of antemortem dental
restorations that can be compared with the postmortem
dental features of a victim.

When human remains are discovered in remote areas,
clandestine graves, abandoned buildings, or under simi-
lar circumstances, the bodies may be in very “rough”
shape, and animal predation may require treating a larger
area as a crime scene. However, teeth are the most dura-
ble part of the body, and dental evidence may play a key
role in these types of investigations. The longer bodies
have been left unattended, the greater the probability that
teeth have fallen out or otherwise been dislodged from
their normal place. Violence to the victim may have
accomplished the same thing. “Rough” body scenes are
unpleasant, and investigators should be sure that every
precaution is taken to recover loose teeth and other evi-
dence associated with the scene. The addition of a foren-
sic anthropologist, skilled in methodically processing
human remains sites, to the investigative team should be
considered, especially at burial sites and when the vic-
tim’s body is skeletonized.

DENTAL PROFILING

When there is an unidentifiable victim and there are no
antemortem or predeath dental records, the forensic den-
tist can help narrow the population pool to which the
deceased belongs by postmertem (after-death) dental profil-
ing by providing a variety of useful observations:*

1. Some teeth give us an idea of racial characteristics—
for example, Native Americans and Asians have
deep grooves in the inner aspects of their upper
front teeth, called shovel-shaped incisors,

2. Age at time of death estimate—through 13 vears
old an approximation of age accurate to within six
months is possible; from 14 to 25 years old a one
year plus or minus window is possible; after age
25, scientific testing is usually required to establish
an approximate age.

3. Gender—the morphology of teeth does not vary by
gender, but analysis of dental pulp and the cranium
can provide gender identitication. There is also
research on using the geometric relationships of
teeth to establish gender; this method has achieved
accuracy rates of 84" in controlled testing.

4. Suggestion of social class by the presence or
absence of various tvpes of dental care.

5. Opinions about habits, such as pipe smoking and
nail biting.



102 CHAPTER 4 PHYSICAL EVIDENCE

7 A4

‘: %) Lq‘.“ '
‘-;-_. - 3 ] P

1
5.

£

The left photg shows UPper and lower jaws of an unknown white male. Some bone |oss (py

are evident. There were no fillings, decay, or missing teeth 3
€nnancement angd eniargement of g Phato of the victim at hj
terms, (Courtesy pr, Richard R, Souvitan, D.DS., A

nd no evidence of any dental treatment. The right photo is an
S s0n’s birthday party, His kidnappers ki

llers were sentenced tp life
BFO, Chief Foransic Odontologist, Dade County Medical Ex
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4FIGURE 4-24 Bite mark on breast and nipple

Bite marks are often found on victims of sexual abuse, rape, and
viglence. It is not uncomman that the suspect bites the victim as
part of the sexual sadist ritual, Here, a bite mark is reflected on
the breast and nipple of a sexual assault victim. First swab the
area for traces of the suspect's saliva, which may yield DNA
evidence. Photograph the bite mark and follow other guidelines
set forth by the ABFO relating to bite mark evidence collection
and preservation, (Courtesy Forensic Denistry Onling)

3. When the bite area is within reach of the victim’s
dentition, a cast of kis/her teeth should be taken.

4. Tmpressions of the bite area can be made using
dental grade silicon impression material.

If the victim is deceased, the medical examiner’s

office may remove the block of tissue containing

the bite mark and preserve it in formalin. To main-

tain the size and contour of the bite mark, it is

attached to a custom-made ring prior to the tissue
being removed ™

Although bruises and bite marks change color as
time passes, this process is not linear and unvarying.
Statements about bruise color and age of the injury.
should be regarded warily because they are opinions
unsupported by science. A 2010 study of the ability of
forensic experts to date the age of bruises showed them
to be unreliable; however, they were better in placing
sequential photographs of bruises from the same sub-
ject in the correct chronological order. These photo-

graphs were taken from the time they appeared until
they disappeared.™

remaote, the procedure should be followed; in a rare
case saliva was recovered from the skin of a victim
submerged in a slow-running river for 5.5 hours.™ If
the bite mark is made through clothing, the clothing
is also a potential source of saliva to be processed,
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<FIGURE 4-25
1 Hand laceration by teeth
Laceration at base of suspect’s thumb
area caused by victim's defensive
bite. Suspect grabbed victim fram
: behind, trying to gag her with his
28 a5 frt 3 hand. (Courtesy Los Angeles Police

E G20 ‘ Department)
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dentification of

tical examimation, to include i
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seahiened, broken, or missing teeth; a det

ton of how long teeth have been broken or miss-

e restorative dental work; evidence of trauma

and surgery; maximum mouth Qpening; periodmntal
condition and any loose teeth. A dental chart is
usuallyv prepared.

4. Two impressions of the upper and lower arches of
the suspect's teeth.

5. Sample bite marks in a wax—for example, aluwax,
Stvrofoam, or other ABFO-approved material; sus-
pects should not be physically forced into provid-
ing a standard/reference sample.”

. The process of comparing bite marks with a suspect’s
dentition includes analysis and measurement of size,
shape and position of the individual teeth.” From the
impressions, a life-sized study model of the suspect’s
dentition is produced. At the broadest level of compari-
son, if the arch and shape characteristics do not match
the suspect can immediately be excluded. Most com a,ri:
50 methnds rely on the use of overlays. The use bf faser
(zjmc::gmg in .bzte mark comparisons is very promising, pro-

ucing a high level of three-dimensional details.>® ’
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7. hair freatment,
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determination of whether known and questioned hajr

samples could have a common origin (Figure 4-26),

including bleaching, shampoo resj.

Most often, when a reference to DNA and investigation
is made, it is in the context that individual identification
can be established. This is true with nuclear DNA (nDNA),
which is passed from both parents to their offspring,
Thus, if a hair has its root, or other tissue attached, then
establishing individual identity is possible from nDNA.
However, when investigators have recovered only a hair
shaft, it contains a different type of DNA, mitochondrial
or mtDNA, which is inherited only from the maternal line.
It is not possible to establish individual identity with
mtDNA, because other people along the same maternal
lines share it. There is also the possibility of a random
match. In contrast, some mtDNA is so rare that it is seen
only once even in very large DNA databases. MtDINA can
be used to exclude suspects, establish that the victim i
nor from a particular lineage (or that he/she is), all of
which helps to focus investigative effort.®*

Cutvgjmer; :;].lecfti-ng hail.‘ standards, at ‘least 50 should be
il sk;aéln Iozn various portions of the head to assuré:
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labeled ™ pjy b-l: a clean envelope, which is sealed.aﬂ
containers are alxes, glass vials, and other tightly seal
S0 acceptable in many labs.
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clean piece of of questioned hair samples requires

combed. Al aIPaper to be placed under the area ¥ 5

thoroughly con::as of the pubic or other area should ¥

b .
Materjalg 65 Whesd 1t0 dlslodge foreign hairs and othe?
the Process is completed, P_laCE the




comb on the paper, carefully fold it, and place the paper
in an envelope. If samples are collected from several por-
tions of the body, the comb should be changed between
areas and each area packaged separately. Known and
questioned samples should be packaged separately when
submitted to the laboratory. The investigator should be
present when qualified medical personnel collect sam-
ples. Before the process begins, the investigator should
verify that the medical person understands the proper
collection and packaging of samples.

Hair collection at the crime scene requires a different
set of considerations regarding known and questioned

Samples:

1. Document by photoes, the evidence log, and by
diagram where the hairs were recovered.

2. Do not submit wet hairs to the lab; they should be
allowed to air dry.

3. If they are firmly attached to an object, leave the
hairs intact and submit the object.

4. When visible hairs are not firmly attached to an
object or the object is too large to submit to the lab,
carefully remove them with clean tweezers.

5. If hairs were possibly transferred to the vichim's
and/or suspect’s clothing, keep their clothes apart.
Package each article of clothing sepgrately and
submit to the laboratory separately.

6. Do not overlook the potential probative value of
animal hair; if a victim’s pets were present at the
time of the offense, samples should be pulled from

them and handled in the usual manner.

BLOOD

¢ evidence until the intro-

) : s-characteristi
et the early 1980s. However,
2010 hints at the possibility

duction of DNA analysis in
an initial study published in
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«FIGURE 4-26 Hair analysis
Photomicrograph of hair found inside
a rape suspect's vehicle (leff) is
matched with a sample of hair from
the victim (right). Note the darker
shading of brown near the outside
of each strand as a result of color
added to the victim's hair. These
types of pecutiarities provide matches
between the characteristics of hiairs
bit niot to the exclusion of a donor
other than the victim. (Courtesy Texas
Department of Public Safety)

that blood may have other important contributions to
make. Blood samples from 195 people, from a few
weeks to 80 years old were analyzed. The research
reports the ability to identify age from blood, plus or
minus 8.9 years,” However, even if confirmed, this capa-
bility may be five or more years away from common
use. The identification of eye and hair color, skin pig-
mentation, height, and weight from blood analysis are
also being explored.®

On average, an adult’s body contains about 5 to 6 quarts
of blood, and even small cuts can produce a lot of blood.
At crime scenes, blood may be encountered in amounts
ranging from small drops to large pools, in states rang-
ing from fresh to dried, and in almost any place, includ-
ing on floors, walls, ceilings, clothes, weapons, the
suspect’s and victim's bodies, and the exterior and inte-
rior of vehicles.

Because of the frequency with which blood is encoun-
tered and the fact that DNA analysis can provide indi-
vidual identification (Table 4-1), officers need to be alert
to locating and protecting this type of evidence. Mare-
over, they should wear appropriate PPE and take the
other kinds of protective measures discussed in Chap-
ter 3, “Investigators, the Investigative Process, and the
Crime Scene.”

THE APPEARANCE OF BLOODSTAINS

If blood at the crime scene is fresh and relatively uncon-
taminated, identifying it as blood is not difficult. If it is
in some other condition, identifving blood merely by
“eyeballing it” becomes increasingly difficult. Blood may
appear as a rust-colored stain or have gray, black, green,
or blue tints, It may also be mixed with earth, grease,
paint, or other substances, making it difficult to see.
Very fine drops of blood can be located by viewing the
surfaces concerned at an oblique angle close to the plane
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Sources of DNA Evidence \
POSSIBLE LOCATION OF DN SOURCE OF DNA
ON THE EVIDENLE Sweat, skin, blood, tissue =

IVIDPINCE *

Baseball bat or similar weapon Handle, end Sweat, hair, dandruff

Hat. bandanna. or mask Inside : Sweat, skin

Eveglasses Nge QT ealk i A0es, Jens Mucus, blood, sweat, semen, ®arway
Facial tissue or cottan swab Surface area Blood, sweat, semen, vomit

Dirty ladundiy Surface area Saliva

Taathpick Tips Saliva

Usew Cigarette Cigarette butt -
Stamp or envelope Licked area —
Tape ar ligature Inside or outside surface Salie. S
Bottle, ¢ S Sides, mouthpiece ‘ .
Sattle, can, or glass ' N LT — s
Used condom Inside or outside surface . N '

i - Sweat, hair, semen, urine, saliva, dandryg
Blanket, pillow, ar sheet Surface area Soa
Bload, tissue
“Through and thraugh” bullet Outside syrface ‘
Bite mark Person's skin or clothing Saliva
i ial fi i i » Sweat, tissue

Fingemail or partial fingernail Scrapings Blood, sw

Saurca: www.d-bc.Go’v_/Basics/EWdence‘ Collection/Identifying, January 5, 2011,
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scene is suggesting that the killer was in a state of rage and pos-
sibly knew the victim.

By studying bloodstain ang Spatter evidence, the
: Investigator can learn significant facts that facilitate
The drving time of blood depends on 4 number of fic- Teconstruction of the crime, These facts include:
tors, including whether it is on a porous or nhonperous s _
surface, its size and thickness, and the Presence or absence I+ Direction in which blood droplets were traveling
of a fan or breeze. Higher temperatures hasten the drying When they were deposited on the surface (Fig-
time of blood, whereas increased humidiry decreases it ure 4-27).

Drying first aPpears at the edges of 5 bloodstain ang 2. Distance from the source of the blood to the surface
works toward its center A dried bloodstain will begin tq on which the dropl,
Pucker and crack from the edges inward after further dyy- 'mportant fact g

| i note concerning blood spatter is

ng. Thus, it is difficult to accurately estimate the age of that blood droplets cannot exceed 4 feet in horizon-

bloodstaing, Research has been carried out on dating the tal trave] from a S,tationa.ry point (for exam ple,

B¢ of blood using changes in its chemical cOmposition 5 blood Spatter from 5 djrect- gunshot wound); thus,
the blapg

USING BLOODSTAINS To RECONST 3. Ang i
THE CRIME SHCT g

ch the drg : -
ure 4-9) € droplets Impacted (see Fig

4, Direction and re|y
5. Natuge of
6. Nu.mber of

.tive Speed of blood trails.

?. Interprey OF events, jf Multiple events are involved
Pretation of blood-contact or blood-transfer

of the e, sed tj nt and
€ Volume o blﬁodied‘y?me for the eve



When presentad with a stain, the analyst simply visualizes a ling through
the center of the stain, which (s aligned with the spines or satellite stain,

'

i'
l
Y

In circular stains,
the directionality is not ag
distinct or clear to us.

4ft 5ft 6ft

METRIC

LOCATING BLOOD EVIDENCE

The places at which the investigator will find bloodstains

are virtually unlimited. For example, if a criminal homi-
cide oceurred indoors, blood might be found not only on
the floor but perhaps also on the walls or even the ceiling.
Ordinarily when perpetrators of violent crimes get blood
on their bodies or clothing, they will attempt to rid them-
selves of it immediately. In some instances, they may be
S0 repelled by the sight of blood on their ha.nds that they
will impulsively wipe it on a piece of furniture, el‘,u‘ch as
a stuffed chair; if the fabric is multicolored or sufficiently
dark, the stain may escape detection by the unobservgnt
.investigator. They may also attem p.t to clean b]OOd‘IE‘d
hands before leaving the scene by using such sur_facgls as
the reverse side of a small throw rug or the undersides
of cushions on a couch.

At bloody scenes it is not uncommon for the suspect to
have left a shoeprint on some hard, smooth surface. In turn,
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4FIGURE 4-27

Directionality of blood droplet

To visualize or demonstrate

directionality in a droplet, the analyst
simply draws a line down the long

; axis of the stain, splitting it into two
equal parts. This line is oriented to
the scallops, spines, or satellite
stains. (Source: Tom Bevel and Ross M.
Gardner, Bloodstaln Pattern Analysis: With an
Introduction to Crime Scene Reconstruction,
2nd ed. [Boca Ralon, FL: CRC Press, 2002],

i« p. 146. Used by permission.)

In elliptical stains, the directionality is
much clearer. The spines and satellite
spatter help in making this alignment:

4FIGURE 4-28

Distance between bloodstain and
source

Increasing diameter of bloodstains as
a function of increasing distance
fallen by single drops of blood from
fingertips onto smooth cardboard
(Source: Stuart H. James and William G.
Eckerl, Interpretation of Bloodstain Evidence
at Crime Scenes, 2nd ed. [Boca Raton, FL: CRC
Press, 1998), p. 21. Used by permission.)
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it is likely that some of the blood may be found in the
cracks and crevices of the suspect’s shoe soles. This is
important evidence, because it can tie the suspect to
the scene with great certainty, particularly it DN A evidence
from the blood can positively link the suspect to the scene.
Another way of locating blood evidence is use of a pre-
sumptive or preliminary field test (Figure 4-30). Luminel,
a water-based spray, locates trace amounts of blood within
30 seconds, creating a blue glow after the lights are tumed
out. Luminol’s disadvantages are that the glow is short
lasting; it doesn't differentiate between human and animal
blood, and it reacts to topper, some allovs, and certain
bleaches. Hemident also does not distinguish between
human and animal blood. Iny the presence of blood, it pro-
duces a dark blue/green appearance within seconds.
Hexagon OBTI (Figure 4-31) distinguishes between animal
and human bloed in two to three minutes; however, it also
displays sensitivity to the blood of higher primates, To
have legal significance, all three of these presumptive tests
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~ FIGURE 4-29 —

Impact angle and stain shape
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must be confirmed by more elaborate testing procedures
in the laboratory. Some presumptive tests for blood maY
interfere with DNA analysis, and so investigators need 10
determine whether the one they are contemplating usifé
does s0.” If yes, the collection of blood samples from th‘?
scene should precede presumptive testing. Alternatively
a small blood sample can be collected and tested.
Occasionally, in an indoor homicide, the PeI’Petr '
will remove the body to an outdoor area to avoid disce™
ery and then will return to the scene and attemp! t?.
eliminate all traces of the crime. Typically, this invol'®

' n
was‘;hj‘ng hands and scrubbing or mopping the floor ©
which the body had lain:

ator

f
Mop used by assail BlueStar forensic

Scene of an attack, effort to clean up blood from '

. ds
to naked eye, An aggravated assault occurred between two fr-lennt.
mho Mutually agreed to misrepresent it as af ac.dd|efor

hen the victim appeared at the local hospit?



treatment, the police were summored owing to the
nature of the wounds and their locations, which sug-
gested to the doctor that they were not accidentally
inflicted. Investigators went to the scene and were told
the accident happened outside while barbecuing,
Granted permission to look inside the house, they
found fresh blood underneath the faucets at the
kitchen sink. Trace amounts of blood were found on
the recently mopped floor between the back door and
the kitchen sink. The location of the blood evidence
was particularly pertinent, because the people involved
alleged that the “accident” had happened in the back-
yard while they were barbecuing and that they had
gone directly to the hospital. Although a solid investi-
gation was conducted, no prosecution resulted due to
a lack of cooperation from the victim and witnesses.

Before handling any blood evidence, investigators
must document its location and physical state (for exam-
Ple, fresh) by some combination of notes, diagrams, videg
recording, and photographs. Other details may be ;_)eFU—
nent to record as well, such as the temperature, humidity,
or existence of multiple severe wounds but little bl‘ood‘
The last condition suggests that the person was killed
somewhere else or that an attempt was made to clean the
victim and/or scene, an action possibly indi.cah'ng that
the perpetrator had an attachment to the victim,

Blood Samples from a Known Source

Only qualified medical personnel shoulc‘! cqllect blood
samples from a person. The following guidelines apply:

1. Draw two 5-milliliter samples of b}ood in purple-
stoppered tubes, the insides of which are coated
with EDTA, a preservative used to prevent
coagulation.
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«FIGURE 4-31 Hexagon OBTI
Blood is placed In the white collection
tube, followed by the addition of the
reagent In the red-capped bottle

at right. If the test is functioning

. properly, but there is no human blood
detected, a single blue line appears
in the window. Two single blue lines
denote the presence of human blood.

AGON OAT) (Courtesy BlueStar Forensics)

[0
i

2. If drug or alcohol testing is to be done, collect a
10-milliliter sample in a gray-stoppered tube, which
contains a sodium fluoride (NaF) preservative.

3. Identify each tube with the date, time, collector’s
name, case number, subject’s name, lacation at
which drawn, and evidence number,

4. Do not freeze blood samples; the tubes may break.
Refrigerate them, and use cold packs, not dry ice,
to pack them for shipment to the laboratory.

5. Pack the blood tubes in special bubble packs, or
wrap them in the same type of material.

6. After sealing the outer container or box, label it
“Keep in a Cool Dry Place,” “Refrigerate on
Arrival,” and “Biohazard.”

7. Submit the samples to the laboratory as soon as
possible.”

Fresh or Dried Blood on a Person

If there is fresh blood, absorb it on a clean cotton cloth
or swab. If the blood is clotting or has dried, use distilled
water to moisten a cotton cloth or swab and then absorb
the blood with the moist surface. Leave a portion of the
cloth or swab unstained as a control or blank sample. Let
the cloth or swab air dry naturaily. Do not place it in
direct sunlight or next to a heat source, and do not use a
hair dryer on it. These actions could cause the evidence
to begin decomposing, thus reducing or eliminating its
evidentiary value. Wrap the evidence in clean, drv paper,
or place it in an envelope with sealed corners: plastic or
airtight containers should not be used.

Fresh Blood on Surfaces
or in Snow or Water

The procedure for collecting fresh blood from most sur-
faces is the same as that previously described for blood
on a person. However, when blood is in a filled bathtub
or some other body of water or when it is on snow, a
different approach is tequired. For blood in water, recover
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Other Considerations in Handling

Blood Evidence

During warm weather, especially during daylight hours,
flood evidenice should not be locked in car interiors or
frunks, because heat could rapidly degrade the evidence.
ltd ried-blood evidenice is not submitted to the laboratory
immediately the garments, objects, and /or samples taken
should be refrigerated.

LAEORATORY DETERMINATIONS

trwd:-lr ordinary conditions, laboratory examination of
vlond evidence can determine the fﬂ“owing characteris
tics about the source of the blood: ) -

—

species (human, dog, hors

A « horse, and ;
i 50 on);
blood type and DNA profile;
use of drugs or alcohg by the
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L1p COSMETIGS, DNA,
AND LIP PRINTS

Laboratories can differentiate between many types of Iy
cosmetics, and this information can destroy a SUSpects
4libi that the lipstick on his shirt was deposited there by
his girlfriend when it is cons_lsten?t'swrth the victim’s gng
inconsistent with the girlfriend’s.”” An unidentified vj..
tim’s lip cosmetics will supply enough material for ,
DNA profile of him/her about 80% of the time ™ Lip
print comparisons presently lack scientific validity,

FIREARMS

e e e
Firearm evidence is commonly encountered and includes
single- and double-action revolvers, semi-automatic
handguns, rifles, scopes, shotguns, rim- and center-fire
ammunition, bullets, shot pellets and slugs, shell cases,
gunshot residues, clips and magazines, firing-pin impres-
sions, and extractor and ejector marks. Moreover, there
may be blood, tissue, and /or fingerprints on firearm evi-
dence, making it even more important to a case. Investi-
gators must acquire a broad, working knowledge of
firearm evidence for three primary reasons: (1) the fre-
quency with which they will encounter it; (2) the value
of such knowledge in a combat situation:

A metropolitan police department had just c:ompl‘eted
fransition to the .40 caliber, semiautomatic,16-shot
(15 magazine, plus 1 chambered) Glock Model 22. Tw0
revolver wielding gunmen robbed a barand ran outthe
back door, where they were confronted by a patrol offt
cer walking the alley. Several quick shots were fired as
all three men scrambled to get behind some type 0
cover. After several more shots were exchanged, the
sfﬁc‘er had fired six shots, One of the gunmen yelle

a:z Soutofammo, Let’s get him!” They left their cover

rushed the officer, who dropped both of them-

4 .
a?sdurg 3;1011:' personal safety and that of oﬂlefs“‘n?ve;
at a firearm is unloaded, no matter who prind
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or hands it to you; that assumption could get you or
someone else Killed:

it was late on the evening watch in a détective division
and three investigatars were sitting around talking.
Two atherinvestigators brought a man in who was not
handcuffed and told him to sit down in front of a desk.
one of them laid a revolver on the desk and said,
“We're charging this guy with murder: watch him "til we
gel back.” A few minutes later, the suspect stood up,
picked up the revolver, and killed himself in front of
the three investigators.

LABORATORY DETERMINATIONS

The laboratory examination of firearm evidence may be
able to provide answers to a number of important inves-
tigative questions.

1. Was This Bullet Fired from This Weapon?

Shotguns are smooth-bore weapons, but pistels and rifles
have rifling. The caliber is the diameter of a bullet, whereas
the bore (Figure 4-32) is the diameter of the barrel’s inte-
rior between its opposing high sides, or lands. The low
sides of the barrel’s interior are called grooves. When a
cartridge is fired, its bullet portion separates from it and
passes through the barrel. Because the bullet's caliber is

AFIGURE 4-32 Rifted barrel
Important features of a vifled firearm's parrel
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AFIGURE 4-33 Barrel rifling

Cross-section photograph of the barrel of a 9-mm pistol with
traditional rifling. Note haw the lands and grooves “twist” to
the right, spinning the bullet as it is propelled through the
barrel of the weapon, Rifling allows the bullet to be much
more aeradynamic, improving the accuracy and stability of
the bullet in flight. (Courtesy Forensic Training and Consulting, LLC)

somewhat larger than the bore, the rifling grips the bullet,
causing it to rotate, usually in a right-hand direction. The
rotation increases the range and accuracy of the bullet
(Figure 4-33.)

This rotation also creates striations on the bullet. Marks
are also left on fired bullets from manufacturer defects
and the use of a firearm. The combination of these dis-
linctive scratches creates a “signature” on a bullet as it
passes down a rifled barrel. A bullet recovered from a
body can be compared to one fired from a suspect’s fire-
arm in a laboratory (Figure 4-34). ldentification, however,
is affected by the condition of the gun and that of the
bullet or fragments. Although it is ideal to have the fire-
arm, bullets themselves can vield important data. By
matching striations on bullets recovered at ditferent crime
stenes, investigators can tie together information from
several cases; the combined data may produce new leads
and result in the clearance of the case,

[n some cases, the striations on a bullet recovered from
a decomposed body can be negatively affected by the
interaction between the bullet material and the body tis-
sue.”” Conversely, an older revolver whose cylinders do
not properly align may sheer off a portion of the bullet
when fired, creating distinctive markings. Other aspects

N
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» FIGURE 4-34

Bullet comparison

A drug user mindered his sapplier
i erde to “cancel™ his debt and
abtain additlonal drugs. This s a
photomicrograph of the bullet
recovered From the bodv (lef)
compaarea 10 g bullet fired from the §
netder quit (fahl after the revalver
was ecavered from g river by police '
GIVETS oo tesy Royal Canadlan Maunted

Police)

Monew adividual=class firearm evidence is produced are
disvussed later in this secton,

2. What Else Can Be Learned from
the Bullep?

A fired bullet vields evidence of the class characteristics of
e weapon that fired it with respect to the number of lands
S0 greeves as well as their height, depth, and width, The
class craracteristics of a firearm are the design specifica-
sons 1o which it was manufactured: weapons of a given
make and model will have the same class characteristics,
The individual characteristics of the bore are found in the
stiae along the fired bullet. Examination of a fired bullet
will suggest the type of weapon from which it was fired,
whether the bullet is a hard-nose or soft-nose projectile, and
the pitch and direction of twist within the barrel. Addition-
allv, if the fired bullet is recovered in sufficient size, it ma

be possible, through weighing and measurement, to deter-
fune its caliber. Since bullets are often
ments, the caliber may only be implied:
weight may rule out smaller calibers,

sible to determine the caliber of the b
must be taken with respect to determj
weapon from which it was fired, since 4 smaller-caliber py)-
let can be fired through a larger-bore weapon,

Fired bullets are ‘

SUME Cases, you can see fabyic im
let’s nose that were made as the

thg victim’s outer garment, Additionally, there may pe
minute traces of blood, tissue, bone, fabric, or other
such materiajs (Figure 4-35). Great Care must be fake

by the investigator not g destroy or jn any w .
such evidence. When the fire

from the victim, the Investiga
ing medical Personnel, if {hey
familiarity with Proper han

bullet pagsed through

tor Tt the atteng-
€15 any douhy about ¢

. hej
dling Procedure o

+ 88 10 the

irreparable damage that can be wrought.by the carelog,
application of forceps or other such Mstruments i
removing the bullet,

Note that it is ordinarily not possible to make a pos.
tive identification as to whether pellets were fired from a
particular shotgun. However, in extraordinarily rare gy
cumstances involyving smooth-bore firearms, it may be
possible to make an individual identification on the basis
of gross defects in the barre]

3. What Determinations Can Be Made
from Cartridge Cases?

In contrast to a bullet, which is typically acted on only
by the barrel, a cartridge case is subject to a number of
different forces that make marks on it, any of which can
produce individual-class evidence. Such marks include:

1. Striations made on the outside of cartridge case as it
is loaded into the chamber in preparation for firing;
these striationg may be caused by the action of the
Magazine or by the slide action of the firearm.
A firing-pin impression made on the base of the
cartridge case, which i created when the weapon
is fired (Figure 4-36),
3. Marks are |aft on the cartridge case as the exploding
Bases that Propel the bullet forward force the casing
Out‘f”ard gainst the chamber wall and backward
against the breach face of the weapon (Figure 437)
The breach face is the mechanism that holds the
bullet in e chamber, :
Extractor Marks made when the case is P”Lu‘fd out ¢
Fh?. C.hamber and ejector marks made when the c.ase
;s lfl;ked out,” both of which are associated with
emxautomatic and automatic weapons.

Marking '
vary aSl(.Jkn]::-;gS;nade on C&r’tl’idges by self-loading Plstq
"hat over 4 Series of discharges. In labor?

o

Js caf
tory

e =
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+FIGURE 4-35 Fabric traces in spent bullet

In some cases, the fabric of the garment being worn by the
victifii can be found attached to the bullet. In this unique
homicide, the fibers from the sweater of the victim (fap)
are found inside the fiattened “mushroem” of the bullet
(bottom) recovered from the body. (Courtesy Forensic Trainlng
and Consulting, LLC)
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AFIGURE 4-36 Firing pin impressions
(Top) Photomicrograph shewing comparison of guestioned
and known firing-pin impressions of .22-caliber rim-fire
cartridge cases. (Bottom) Photomicrograph showing
comparison of guestioned and known firing-pin impressions
on .380-caliber center-fire cartridge cases. Note the
significant differences between a rim-fire and a center-fire
cartridge: on the center-fire cartridge, the pin must strike
the center of the primer to ignite the powder: however, on
the rim-fire cartridge, contact may be anywhere around
the face of the cartridge. (Courtesy Forensic Training and
Cansulting, LLC)

tests, the first and 250th cartridges fired by the same auto-
loader were identifiable as being made by the same
weapon, but some differences in individual characteristics
were observed.” Visualization of fingerprints deposited on
cartridge cases before the gun was fived can be problematic
owing to discharge heat and friction, but prints may be
recoverable."
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Breach-face markings
Bhotamicragraph of the breach-face markings on two Speer
g.mm carrridge cases that were recovered at different
locations at the scene of a murder. The victim was scheduled
ta testify 15 the trial of a drug dealer the next day. The
murder is unsolved and under active investigation. (Caurtesy

Tennessee Bureau of Investigation)

AFIGURE 4-37

What Miscellaneous Determinations
Can Be Made by Examination of
Firearms Evidence?

LfL;J”f:]:T;z:n‘ ”11: r;:::v{d at a crime..labora.tory several
5 vond those mentioned may he pos-
sible. Does the weapon function properly, includj
safety features? Has it been modified to dis::har & ing
manner other than designed, for example fﬂrga rtl-El
matic fire? What was the shot trajectory? Ile'h >t eor
pull on a weapon is of the “hair” nature, requij “' =
the s]i$|1tt‘sl pressure to pull it, this wnurld iLuilrl'hg by
an a.ccndemal shooting was possible. Lahur’t; N
nation might reveal that a firearm is r‘rm '(t “"?’ e
fnaltunctinning—ﬁin such a way that i‘t cuu;’drl;t' t.(‘d-—or
1f‘ <_.'lro_pped on its hammer, thereby giving o
bility to a claim that a shnoling wag 1*g' ;T"U“‘ oy
thermore, even though invisible to ;chu ey
obliterated serial numbers can someti-mm- Rl Y,
: es be restoreq

drge

=,

iding an additi .
poratorys thus med 5 ‘anal Mveg,
v falberte =
by the
tigative le
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FIREARM EVIDENCE

in handling W&‘apon‘s..a't the scene of 5
hould never be picked up or Move
0 phntug.raphed and mEasu].emenh
1de for the crime. sceme Skf'—.‘tch, As in th‘
have b  rules for criminal investigations and ag g, -
case ol fn'm'\'t,qui"r chapter, there are several eXception,,
vu_u.sv_d imn D-'TIIT deteriorating weather Conditions' f01:
(n rn}wl;r?\,mg rain/sleet/snow storm or quickly g
ifstance, d Li caten the pmtential to recover ﬁ“gerprint or
MIW’.;:;;L: h.*om a firearm located outside, moye i
o a nl1(‘?ﬁ€1‘t’d area; (2) at the scenes of aggravateq
{;,_-.;U]-[u. and murders, feelings run high, and there is 5
:}1,.;@;- that an cmoﬁnnally Char-ged pgrson..may Sud-
dwn'l'\: atlempt to pick up a weapqn an’ shoot anothey

3 may be some compelling safety negq,

arty; or (3) there mp .
Eucl{ 15 un-cocking a weapon that is in potential dangEr

of falling and dla»scharging:
Following documentation, the process of collecting
firearms evidence includes:
1. noting the position of the hammer and the slide,
and safety, if applicable;

recording the description of rounds and empty

chambers in a revolver (Figure 4-37);

3. removing cartridges from a revolver and packaging
them individually;

4. noting for semi-automatic/automatic weapons
whether there is a misfeed /jam, a chambered car-
tridge, an inserted magazine, and the number and
description of each round in the magazine in their
exact sequence;

5. removing any chambered round in a semi-automatic
or automatic weapon and releasing the magazine—
do not remove any cartridges from the magazine;

& Teor ding the serial number, not to be confused
with patent or model numbers—to avoid manual
franscription errors, some law-enforcement agencies
and laboratories recommend dusting and lifting the
serial number;

7. a?lowmg any fresh blood on a weapon to naturally

air dry;

féii;':ﬁ;n?l‘;l Db]’gc-t's recovgrgd from water intc? a

ed with water from the same source:

crime
til they
1 I

n
1 o

g v
LINA evi

2

int(Iant.l?: bansor Tould @ pencil or similar object be placed
evidence lh:f of the gun to pick it up; this can dislodge
hair, or other :a}r\ be In the barrel, such as tissue, blood
barre|, I:hel‘e-b Ca Lt-ev,ldence, and it can contaminate
To enhanc: lﬁlﬂusmg the laboratory examiner.
the -|~E(\-0Ve_1.y of bloo. d, tissue, and fmger“
pnss_ible Cormisieirlq?nce should be handled as Hfflezf
the firearm,, A viet; W.lth the need to process it and “S
Vietim is often the donor of blood and tissii®
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on a t'ir'ear?n. Although a victim may grab a gun barrel
and leave fingerprints, the more usual case is dny finger-
prints developed on a weapon or other firearms evidence
are from the shooter, unless the victim’s own gun has been
uged against him/ her.

“Touch DNA” is a relatively new iteration in DNA anal-
vsis that involves skin cells rather than body fluids. When
an assailant touches a weapon or rips the clothing from
a rape victim, he/she may deposit some of his/her own
outermost skin cells, which can establish individual iden-
titv. Requests for touch DNA examinations became so
routine that some laboratories adopted a policy to con-
duct them only after all significant leads have been
exhausted. Whether done in the field or the laboratory,
the systematic swabbing of firearms evidence may prc;-
duce blood, tissue, or touch DNA. Among the areas to
which particular attention should be directed are serrated
triggers, hammers, pistol grips, magazines; and safety
mechanisms.

In rare situations it may not be possible to “safe” a
firearm because of mechanical failure or damage, and in
this case the laboratory should be contacted for guid-
ance. The lab may recommend transporting the mal-
functioning/damaged gun loaded, which is otherwise
not done. Lacking such guidance, one can check with
other resources, such as the local ATF office or a military
installation.

MARKING AND PACKAGING
FIREARM EVIDENCE

The FBI and many state crime laboratories do not rec-
ommend marking directly on firearms evidence. A gun
should be tagged and placed in an approved firearms
box. To secure the gun, place a strap over the barrel and
another at the base of the hammer. Straps should never
be placed inside the trigger guard. Magazines are
another type of firearms evidence that is tagged. Smaller
items—for example, cartridges and bullet fragments—
should be placed separately in paper envelopes, sealed,
and then put into a rigid container. Plastic wrapping or
bags are not used with firearms evidence. If there is
dried blood on any firearms evidence, a “Biological
Hazard” sticker should be placed on the outside of the

container.

TOooL MARKS

mmonly, but not exclusively,

seen in burglaries at the point where a suspect attempteld
or achieved a forced entry. Figure 4-38 shows a case in
which a pry bar was used as a murder weapon. In a rare
case, a clod of scil at a gravesite had substantial d(letaﬂs
left by the digging tool. Later: when a suspect was iden-
tified, a mattock was found in the trunk of his car that

Tool mark evidence is co
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d was used to dig the grave.” A mat-
642 inches and a
‘spike” and

examiners conclude
tock has a wooden handle of roughly 3
metal head, one end of which is a pointed ’
the other end looks like a hoe. _

A tool mark is any impression, cut, gouge, or abr‘as:‘o;;_
made when a tool comes into contact with another object.
When a tool and a softer surface come into contact with
each other, the softer surface yields (Figure 4-39). The
tool may create an impression in the softer surface, pro-
duce striations on it, holes through it, or cut/shear the
item. Tools often leave microscopic markings that can
be class or individual class characteristic evidence™
(Figure 4-40). Additionally, contaminants on the tool
and/or the surface affected may be transferred. Tools
may simply require “elbow grease” to use or have a
designed action, such as scissors or a bolt cutter. Tool
mark examination includes locks and keys, for exam-
ple, in an attempt made to open a lock with an unau-
thorized implement.

Tool mark examinations are conducted to:

1. identify the type of tool that made the mark or
impression;

2. establish the action used to operate the tool;

3, specify the size and other characteristics of the tool;

4. identify unusual features—for example, a broken
tip on a screwdriver;

5. establish whether two portions of a tool were ever
commonly joined (Figure 4-41);

6. establish whether the evidence is suitable for com-
parison purposes;

7. determine whether “this” tool could have made
“that” impression or mark. Alternatively, the exam-
iner might report that the evidence is inconclusive
or exclude the tool as a source for making an
impression or mark.

In collecting evidence of tool marks, make every effort
to obtain and submit the actual area for direct compari-
son. When this is not possible, a cast should be made.
There are several good choices for casting tool marks,
including Mikrosil. Tool marks should be photographed
to establish their locations; however, the images have no
forensic identification value. In no event should the
investigator place a tool against a tool mark for size
evaluation; doing so could lead to accidental cross con-
tamination or result in the accidental destruction of evi-
dence. When a tool is to be submitted to the crime
laboratory for examination, the actual tool should be
submitted; the making of test impressions or cuts is a
function of qualified technicians in the laboratory. The
importance of this last point is illustrated by the fact that
under test conditions in the laboratory examiners found
that when there was more than a 15-degree difference
between the vertical angle at which a screwdriver was
actually used and the comparison mark made in the
laboratery, an improper finding of no identity from the
same tool could result.*
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L FIGURE 4-38 Tool marks on human skull
A murder case in Arizona represents a unique tool match with wounds to the skull of the victim. The severely fractured skull and

body of a young female victim were found in a freezer, presumabl
_ _ : y left there by the killer so : tools
were 3lso found in the suspect’s garage. By reconstructing the skull ang carefully noti 1% A yeara Be s SeEAN

investigators determined that a pry bar was the murder weapon. Copfirming the ¢

. ool m - jcroscopic
pieces of bone found on the prongs of the bar. (Courtesy Foransic Training and Consulti ark comparison and match were micro

ng, LLO)

YUESTIONED DOCUMENTS
e ;nent is one whoge origin or authenticity is in doubti%- Tt;e
7 . . i . ica = _ - ' e
oozefly defmeqr a document is anything on which a mark, cifn;‘:':ﬂgze?:tmned document submission involv®
mbgl; or writing is made for the purpose of transmit. samplut® n of g questioned document with a‘kn g
ig 2 meaning. The mark, symbol, or writing may or t'heg | —for example, was this suicide note written
agf not t;je vnzbJe to the lakgd eye and may appear on Wliicfas'ed? b
rtaces other than paper. A disputed or questioned docy. writing e-collar crimeg generate most requests fOF dil )
HNg examinationg 4 Th ) . « o wolye CE
- Lhese tests typically VO
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Doacument examiners analyze non-handwritten evi-

dence as well, including wri ting instruments, inks, paper,
and rubber stamps. Mechanical means of printing and
the writings they produce are also within the purview of
document examiners—for example, check writers, scan-
ners, facsimile machines, photocopiers, computer print-
ers, and, less frequently, typewriters * Some mechanical
means of printing are central to counterfeiting items such
as receipts, driver’s licenses, ski lift and sporting event

tickets, academic transcripts and degrees, social security
cards, and passports.

HANDWRITING SAMPLES AND EXAMINATIONS

Handwriting samples may be requeste
Some state/ regional 1
lecting requested sa
writings. If such a t
basic guidelines:

d or nonrequested.
aboratories provide booklets for col-
mples of signatures and extended
ool is not available, there are some

*FIGURE 4-39  Screwdriver marks 1. For requested samples, if only a signature is being
The photomicrograph on the left depicts microscopic striae sought, 15 to 20 should be collected from an indi-
on the head of a woodscrew [eft by a burglar attacking a vidual, one to a page. If there is an extended ques-
tioned sample, for example, an extortion demand or
death threat, the investigator should dictate the con-
tents, obtaining at least five repetitions. No instruc-
tions as to format or other aspects of writing should
be given—for instance, assistance with spelling
words or punctuation—except if the questioned
sample is printed or handwritten, the known sample

door. The right side is a known or test impression made by
the laboratory examiner using the screwdriver seized in the

suspect’s custody. Note that black-and-white photography is
often used to highlight the striae.

credit cards, and other financial and legal documents

(Figure 4-42). Although in a lesser volume, handwritten should also be. The questioned samples are never
documents, such as schedules, plans, checklists, and bank shown to the person providing the kno@ sgmples:
robbery and ransom notes, may be part of the execution of As each page is completed, hav‘e the §L1b]ect initial it;
Violen{ crimes. separate from those initials the investigator should

<FIGURE 4-40

Comparison of plier marks

After breaking in, a suspect used
pliers to dismantie cooper tubing

to sell for scrap metal. This image
compares marks found on the copper
tubing at the scene with test marks
made in the laboratory with pliers
found in the suspect's possession.

(Courtesy Wyoming State Crime Laboratory)
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- FIGURE &4-41

Fracture-match tool

While [rving to prv open d wililow

duting an attempted burglary-rape;
thie suspect Bioke the kit e knife
R was tsing ax Jdtool, leaving the
end of the Gite embedded in the

windgow sill, The suspect Was Lot

toumd walkis i a nearby patk with

the roken Kinde aind handled inhis
pow ket A O ot e knile
LD W o wath the remainder of
e kil o tesy Albuguerngne
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FIGURE 4-42
A counterfeit marriage license

Note the differences between the “M”

“Eosert M Webste™ and the “M"in
“May,” “March,” and “Minister.” Also,
nor= e differences between the *3”
“47 in Webster's age and the
same numbers elsewhere in the

and

b

Certified Copy of Record of Marriage

License Mo 93-471 .
Date isausd May 23, 1993

Date filed _ May 13, 1993

1, CLARA HATTLEY WOODARD, County Clerk hereby certify that:

tohert W, Webster
110 Pine Street

in the Cointy of _Dede .

cozument. The differences in the type [ 445 -
fonts as well as the gaps in the lines 7 e
under the changed letters, lefl by
whiting out the ariginal entry, indicate
a counterfeit document. (Courtesy

of

Immigration and' Naturalization Service,

Forensic Document Laboratory) Filiremm

T weid Cramly, wf
by Stevenson Edwards

. Louis Hokks

Florida_

» iss Blizateth Thomag
201 Willow lane
and Sinle of _F]ir.lfdg'_ E =
on tha._grg
Dade County Daptist Church _

_ Sandra Hill_iq_’ng

- of the age of M YRAYS, Bnd

e inheCwintyof __Dade

——— of theageof __22

wars anitel o Merfage
_iw ot __March

A 1993

o n  _Minister

T o herehy eavtily that the fo S T SRR B R T It Tl SR Rt
of the lineres saf Cartilicats o Marriags s the gvmr proer oo
feeonl In my offlos,

INCTESTIMONY WHREREDOY | have axb ray hinnd and efiis o v

fimcial Seel. thte_23rdneor  May A 93

add his/her own initials, identifying number, and
the date and time, and he/she should numper the
pages sequentially as they are completed.

2. Collect requested writings with the same classy
type of writing instrument as was used in the
questioned samples, If this is not known, use 5
black ballpoint pen. If the questioned is gn

X lincd
paper, paper of the same size should be ysed to
collect the known. As each signature or extended

writing ig completed it should be removed from
the person’s sight. |
N(.mf.equ“SI'ECI samples should be collected from
existing documents Created /signed closest to the
the questioned docyment was executed, becausé
i_\emd writing evolves over time, Among the SOUKeZa
:;rlr':f;‘litiqtma_sted samples are signaturés on Mh;lndit,
- Io. BS; Suspects’ statement; notes to jailers; ¢ age
Ployment, employment, insurance, and Mg«

Hme



applications; mesg,

; ABCS Written on ere
given to others:

eting cards
and worke b

s’ compensation claims.
Nonrequested Writings were not executed with
thought they would be scrutinized ang lhvrvl’ntw a Ild‘ th.v
ily are not disguised in any way, Disguised han '1Lwt.|,"rl' i
problematic for document emr-m'nurs, and it ‘mkmct]* i ‘S
misleading and nconelusive rates of aul'hnrv.l‘ﬁ wtu w‘:nm: “?
one study concluded that the ertor rate fu-rk e:amlilne:-:n':;
labeling a writing genuine or disguised wags 4.39, % A‘dif_
ficulty with nonrequested samples is locatinmg Slul'ﬁcient
Wigh-quality signatures and extended wriﬁﬂg.mateﬁal
from the same time frame as the ques '
Document examination is partiall
software such as CedarFox. Its cap

tioned samples,
Y automated, using
abilities include com-

LABORATORY DETERMINATIONS

In addition to the possibilit
handwriting can be attribut
laboratories may be able to:

y of determining whether
ed to a particular person,

1. Determine whether a document is authentic or
counterfeit. In 1983, 62 volumes of diaries attrib-
uted to Adolph Hitler were purchased by a German
publisher. Three handwriting experts concluded
Hitler wrote them, although others disagreed. How-
ever, forensic analysis established the method used
to produce the paper on which the diaries were
written was not available until 1954, and the ink
used was first manufactured in 1982.

2. Recover indented writing; if not visible to the eye,
indented writings may be located by an electro-
static detection apparatus (ESDA).

3. Identify the class/type of the writing instrument,
such as a ballpoint, felt-tip pen, or pencil.

4. Determine whether the inks of known and ques-
tioned samples have consistent characteristics—the
Secret Service and the Internal Revenue Service
maintain the International Ink Library with more
than 9,500 samples.

5. Decipher charred, burned, or water-soaked
documents.

6. Match the ends of cut/torn paper. A man handed
a bank teller a note, “This is a robbery.” He left

bore dental stone
caliber document
concentric fracture ejector mark

class characteristics extractor mark
CrimeShoe ﬁngerpr!nt

Cross contamination fingerprint patterns
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with money, but she retained the note. A week
later, police executed a search warrant at the Sus-
pect’s home, finding “This is a robbery” in
indented writing on a pad, A portion of paper
remaining in the pad also matched one end of the
robbery note.”!

Establish the source of paper through watermarks
and other features.

Detect erasures, obliterations, and alterations fo
documents,
Determine whether one or more pages in a docu-
ment were added subsequently to its original
production,
10. Establish the relative age of a document.
1. Determine whether an office machine—for example,
scanner, photocopier, typewriter, fax machine, or
camputer printer—is associated with a particular
document. Often, the machine must have a defect
or some unusual attribute to be distinguishable.
However, there is substantial interest in developing
“signatures” for scanners, printers, and digital cam-
eras. One line of inquiry is looking at their intrinsic
features to identify unique attributes; the alternative
method is to embed microscopic codes, such as a
serial number, on each page of output.

COLLECTING AND PACKAGING EVIDENCE

In many respects, all evidence collection is like the first
rule of physicians: do no harm. Investigators should not
attempt to reassemble torn or shredded documents: write
on, trace, highlight, or underline portions of them: or
make repairs to or fold them. Documents should be col-
lected and processed using the following guidelines:

1. Wear gloves and use clean tweezers to handle
documents.

2. Handle the documents as little as possible.

3. Use a transparent envelope if possible; otherwise
use a manila paper one.

4. Before placing the document in the envelope, fill
out all required blocks of information on it and
then slip it in the evidence and seal it.

5. Processing for latent prints and DNA is a labora-
tary responsibility.

6. Keep documents in a cool, low-humidity environ-
ment, out of the sunlight, until submitted to the lab.

'
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fluorescent powder

forensic light source

forensic odontology

fracture match
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