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should be ableto:

+# ‘Define-crime-scene

e ‘Discussthe information that

After studying this chapter you

reconstruction

can be-gained from bloodstain |
pattern analysis about the
events involved in aviclent
crime

s Explain-how surface texture, ugr 've Was apparently
directionality, and angle of elivindication for the
impact affect: the shape of crime’he Sk : C;ommitted. Dr.
individual bloodstains ' voardca phvsici

“Gouch when hls p gnant wife, Marilvn

was attacked. Sheppard's story was that he ClLJIu\]y
ran upstairs to stop the carnage, but was knocked
smscious briefly by the intruder. The suspicion
n Dr. Sheppard was fueled by the revel
. tion that'he was having an adulterous affair. At t

e Calculate the angle of impact
of a bloodstain using its di-
mensions

o Describe the classifications
of low-, medium-, and high-
velocity impact spatter and

appreciate how these classifi- the localicoroner testified that apeol of blood o
cations should be used | Marilyn's: pﬂlow contained the impression of & "surgi-
: calinstrument.” After Sheppard had been impris-

e Discuss the methods to deter-
rnine the area of convergence
and .area of origin for impact
spatter patterns

£ onedfor ten years, the U.5 Supreme Court set a5|de
his conviction because of the ” massive, pervasive,:
and prejudicial publicity” that had attended his trial. -

In 1966, the second Sheppard trial commenced
This time, the same coroner was forced to back -
&.0ff from his insistence that the bloody outline o
surgical instrument was:present on Marilyn's pifloy
owever, a medical téchnician from the corone
oﬁ*me now testiﬁed that blood on Or. heppard-

o Understand how various blood
pattern types are created and
which features of -each pattern
can be used %o aid in recon-
structing events at a crime
5cene

s Describe the mlet'h'ods for
documenting bloodstain pat-
terns at.a-crime scene

D? Paul. Kuk E
rarks in the bedroom showed fhe Iql]er to be
handed. Dr Sheppardwas tight-handed. -
Dr. Kirk further testified that Sheppard &
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tch while attempting to obtain a. pulse re
er.il.ess than 12 hpurs of deliberation,”
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3724  Chapter 10

Crime-Scene Remnstmction

Previous discussions of . dentification and comparison have stressed laboratory
work rourinely performed by forensic scientists. However, there 1s another di-
mension to the role of forensic scientists i 2 criminal investigation: working as a
ream to [ECONSTIUCt EVENLs before, during, and after che commission of a crime.
Reconstructing the circumstances of a crime scene entails a collaborative effort
that includes experienced law enforcement personnel, medical examiners, and
criminalists. All of the professionals contribuie 4 UNiqUE Perspective o develop

the crime-scene reconstruction. Was mote than one persot involved? How was

crime-scene

reconstruction che vicrim Killed? Were actions caken to cover up what actually took place: To
The method used answer these questions, EVeryone - nvolved with the investigation must pay careful
to support a likely . . ey :
arrention and apply logical thinking.
sequence of events Cri / b thod used kel
-t a crime scene by rime-sceile f:econstmction is the me od used to support 2 1i ely sequence
the observation and of events at a crime scene by obsetving and evaluating physmal evidence and
evaluation of physical statements made by individuals involved with the incident. The evidenc: may
evidence and state- also include information obtained from reenactments. Therefore, reconstructions
ments made by 'm_j'* have the best chance of being accurate when investigators use propet documenta-
viduals involved with . . .
tion and collection methods for all types of evidence.

the incident

‘The physical evidence left behind at a crime scene plays a crucial role in recon-
strucring the events that took place surrounding the crime. Although the evidence
alone does not describe everything that happened, it can support of contradict
accounts given by witnesses and/or suspects. Information obrained from physical
evidence can also generate leads and confirm the reconstruction of a crime t0 &
jury. The collection and documentation of physical evidence is the foundation of
a reconstruction. Reconstruction supports a likely sequence of events by observ-
ing and evaluating physical evidence and statements made by witnesses and those
involved with the incident.
Law enforcement personnel must take proper action to enhance all aspects of
< the crime-scene search so as to optimize the crime-scene reconstruction. st an
most important, is securing and protecting the crime scene. Protecting the scent
s a continuous endeavor from the beginning to the end of the search.
chat can be invatuable to reconstructing the crime can be unknowingly altered o7
destroyed by people trampling through the scene, rendering the evidence USﬂlffss_.
The issue of possible contamination of evidence will certainly be arracked duti®b;
the litigation process and could make the difference between a guilty and not
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guilty verdict. .
Refore processing the crime scene for physical evidence, the investig®
should make a preliminary examination of the scene as it was lefi by the perPe.
tor. Fach crime scene presents its own set of clrcumstances. The inVESfiﬁaE;,
experience and the presence or absence of physical evidence become ciit l

£

critic

tors in reconstructing a crime. s
m

The investigator caprures the nature of the scene as a whole by Peffqr

an initial walk-through of the crime scene and contemplating the evel

took place. Using the physical evidence svailable to the naked €y& h




chesize about what occurred, where it occurred, and when it occurred.
- ing the walk-chrough, the investigator must document observations and for-
D"lﬂa-te how the scene should ultimately be processed.

the collection of physical evidence begins, any and all observations should
1re recorded through photographs, cketches, and notes. By carefully collecting
liniCﬂl evidence and thoroughly documencing the crime scene, the investigator

4 begin © unravel the sequence of events that took place during the commis-

sion of the crime.

-

Often reconstruction requires the involvernent of a medical examiner or a crimi-
nalist. For example, a trained medical examiner may determine whether a corpse
has been moved after death by evaluacing the Yivor distribution within the body.
[f livor has devcloped in areas other than those closest to the ground, the medical
examiper can reason that the victim was probably moved after death. Likewise,
the examiner can determine whether the victim was clothed afier death, because
tivor will not develop within areas of the body that are restricted by clothing.
Such determinations can often reveal pertinent snformation that will aid the
investigatiof.

A criminalist or trained crime-scene investigator can also bring special skills
10 the reconstruction of events that vecurred during the commission of a crime.
For example, x criminalise using a laser beam to plot the approximate bullet path
in trajectory analysis can help determine the probable position of the shooter
relative to that of the victim (see figure 10--1). Other skills that a criminalist may
employ during a crime-scene reconstruction analysis include blood spatter analy-
sis {discussed in this chapter}, determining the direction of impact of projecﬁies
penetrating glass objects (Chaprer 4), locating sunshot vesidues deposited on the
victin’s clothing ro estimate the distance of a shooter from a target, and searching
for primer residues deposited on the hands of a suspect shooter (both covered in

Chapter 16).

Bullet entrance

Search path
for evidence
of shooter

Manne

PN A TR

Reconstruction 1s a ream effort chat involves putting rogether many different
pieces of a puzzle (see Figure 10-2). The right connections must be made among

Crime-Scene Reconstruction: Bloodstain Pattern Analysis ~ 3FF

FIGURE 10-1 Alaser
heam is used to deter-
mine the search area for
the position of a shooter
who has fired a bullet
through a window and
wounded a victim.

The bullet path is deter-
mined by lining up the
victim's bullet wound
with the bullet hole in
the glass pane.
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37§ Chapter 10

FIGURE 10-2 Crime-
scene reconstruction
relies on the combined
offorts of medical examin-
ers, criminalists, and law
enforcement personnel to
recover physical evidence
and to sort out the evenis
surrounding the occur-
rence of a crime,

all the parts involved so as to portiay the relationship among the victim, the

suspect, and the crime scene. If successful, reconstruction can play a vital role in

helping 2 jury arrive at an appropriate verdict.

Law

Medical o, )
\  Examiners j _ nnrcernent_:
2 ) Personnelr‘

Ouick Review
e Crime-scene reconstruction relies on the co
: aminers, criminalists, and law enforcement
B evidence and to sort out the events surrounding che occurrence of a crime.

mbined efforss of medical ex-
personnel to recover physical

s Examples of crime-scene reconstruction include determining whether a

body was moved after death, determining whether a victim was clothed af-
cer death, analyzing bullet trajectory, analyzing blood spatter, determining

the direction from which projectﬂes penetrated ghass objects, estimating the

distance of a shooter from a target, and Jocating primer residue on SUSPECES:
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General Features of
loodstain Forrt ation

Crimes involving violent contact between individuals are frequentl
by bleeding and resultant bloodstain patterns. Crime-scene analyses
appreciate that bloodstain patterns deposited on floors, walls, ceill
and other relevant objects can provide valuable insights into events
during the commission of a violent crime. The information one is

result of bloodstain pattern interpretation includes the fo

3 aecompﬂﬂied Ll
'« have come 10
ngs; bedding
that occufte

likely to ul"-

[lowing:

cover as 4

e The direction from which blood originated

¢ The angle at which a blood droplet struck a surface
oul’ld W

e The location or positon of a victim at the time a bloody W

inflicted

¢ The movement of a bleeding individual at the crime scene




“The roinimum Lumber of blows chat scruck a bleeding victim

: The approximate location of an individual delivering blows that produced a
“ploodstain pattern

- The crime-scene investigator must 0ot overlook the fact that the location,
jseribudioms and appearance of bloodstains and spatters may be useful for inter-

Crime-Scene Reconstruction: Bloodstain Pattern Analysis
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MyCrimeKit:
WebExtra 10.1
See How Bloodstain Spat-
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preting and reconstructing the events '.chat accompanied the bleeding. A thorough
analysis of the significance of the position and shape of blood patterns with respect
(o their origin and trajectory 1s exceedingly complex and requires the services of an
* examiner who is experienced in such determinatdions. Most important, the inter-
ation of bloodstain parterns necessitates a carefully planned control experi-
£ using surface marerials comparable €0 shose found at the crime scene. This
ter presents che basic principles and common deducrions behind bioodstain
i analysis to give the reader general knowledge to use at the crime scene.

ter Patterns Are Formed
www. mycrimekit.com
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satellite spatter
Small drops of blood
that are distributed
around the perimeter
of a drop or pool of
blood and were pro-

Surface texture 1S of paramount importance in the interpretation of bloodstain
patterns arisiig from blood dripping off an object. Comparisons between stan-
dards and unknowns are valid only when idendcal surfaces are used. In general,
¥y g
harder and nonporous surfaces (such as glass or smooth tile) result in less spatter.  duced as a result of the
Rough suriaces, such as carpeting or wood, usually result i trre ulasly shaped  blood impacting the
g ) h Y P g

stains with serrared edges, possibly with satellite spatter (see ¢ ). target surface

FIGURE 10-3 (a) A
bloodstain from a single
drop of blocd that struck a
glass surface after falling
34 inches. (b) A blood-
stain from a single drop of
blood that struck a cotton
musiin sheet after falling
24 inches. Courtesy A.Y.
Wonder
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380 Chapter 10

angle of impact

The angle formed
between the path of

a blood drop and the
surface that it contacts

An investigator may discern the direction of travet of blood striking an object by
studying the stain’s shape. As the stain becomes more elliptical in shape, its direc-
tion of impact becomes more discernable because the pointed end of a bloodstain
faces its direction of travel. Also, the distorted or disrupted edge of an elongated
seain indicates the direction of travel of the blood. In Figure 10-4, the bloodstain
pattern was produced by several drops of bleod that were traveling from left to
right before striking a flar, level surface.

&
o

e

&
e N L

Fe, @

i

s

FIGURE 18-4 A bloodstain pattern produced by droplets of blood that were traveling
from left to right. Courtesy A.Y. Wonder

It is possible to determine the impact angle of blood on a flat surface by
measuring the degree of circular disiortion of the stain. A drop deposited at .
an angle of impact of about 90 degrees (directly vertical to the surface) will be
approximately circular in shape with no tail or buildup of blood. However, 3 the -

angle of impact deviates from 90 degrees, the stain becomes elongated 1n shap¢-
nger ails

Buildup of blood will show up in the larger angles, whereas longer and lo

will appear as the angle of impact hecomes smaller (see Eig.@l@:i)-
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Inside the Science
Determining the Angle of Impact of Bloodstains

The distorted or disrupted edge of an elongated stain indicates the direc-
tion of travel of the blood drop. One may establish the location or origin
of bloodshed by determining the directionality of the stain and the angle
at which blood came into contact with the landing surface. To determine
the angle of impact, calculate the stain’s length-to-width ratic and apply
the formula:

width of blood stain
length of blood stain

sin A=

where A = the angle of impact.

For example, suppose the width of a stain is 11 mm and the length is
22 mm. Then,

) TTmm
sin A = ={1Tmm=22mm) = 0.50
mim

A scientific calculator with trigonometric functions will calculate that a sine
of 0.50 corresponds to a 30-degree angle.

Note: There is a 5-degree error factor with this fermula. This means that
calculations are good to plus or minus 5 degrees of the actual value of the
angle of impact. The measurements for length and width should be made
with a ruler, micrometer, or photographic loupe.
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382 Chapter 10

FIGURE 10-5 The higher
pattern is of a single drop
: of human biood that fell
ih 24 inches and struck hard,
L smooth cardboard at 50
degrees. On this drop the
collection of blood shows

4 the direction. The lower
pattern is of a single drop
of human blood that fell
24 inches and struck hard,
smooth cardboard at 15
degrees. On this drop the
tail shows the direction.
Courtesy A.Y. Wonder
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Quick Review

e Individual bloodstains can convey to the bloodstain analyst the directional-
ity and angle of impact of the blood when it impacted a surface. Bloodstain
patterns may convey to the analyst the location of viciims or suspects, ihe

i movement of bleeding individuals, antd the number of blows delivered.
> e Surface texture is of paramount importance in the interpretation of biood-
o ' stain patterns; rounder drops generally are produced from smooth, nonpo-
by s rous surfaces, whereas rough surfaces create irregular-edged drops. However,
E : correlations between standards and unknowns are valid only if identical sur-
g ir < 3
it g faces are used. i
" & The direction of travel of blood striking an object may be discerned by the Ji
i stain’s shape. The pointed end of a bloodstain always faces in its direction of
it ; travel.
¢ The angle of impact of an individual bloodstain can be approximated by j
: the degree of distortion or lengthening of the bloodstain, or it can be more
8 " effectively estimated using the ratio of width/length of the stain.
St - S ——
i
1
ml it




Crime-Scene Reconstruction: Bloodstain Pattern Analysis

Impact Bloodstain
Spatter Patterns

One of the most common type of bloodstain pattern found at a crime scene is
impact spatter. This parcern occurs when an object impacts a source of blood.
The spatter projected ourward and away from the source, such as an exit wound,
is called forward spatter. Back spatter, sometimes called blow-back sparter, con-
sists of the blood projected backward from the source, such as an enrance wound,
potentially being deposited on the object or person creating the impact. Impacr
spatter patterns consist of many drops radiating in direct lines from the origin of
blood «o che target (see Figure 10-6).

e

e,

o e e TV 5

0 . a
et Sl

Investigators have derived a common classificaion system of impact spatter
from rhe velocity of a blood dropler. In general, as the force of the impact on the
source of blood increases, so does the velocity of the blood drops emanating from
the source. It is also generally true chat as both the force and velocity of impact
increase, the diameter of the resulting blood drops decreases.

Low-Velocity Spatter An impact pattern consisting of large separatc or com-
pounded drops with diameters of 3 millimerers or more is known as lew-velocity
spatter. This kind of spatter is normally produced by minimal force. Typically,
the drops hit the surface at a speed of less than 5 feet per second.

Medium-Velocity Spatter A pattern consisting of small drops with diamerers
.ﬁ'Om 1 to 3 millimeters is classified as medium-velocity spatter. 'This type of
impact spatter is normally associated with blunt-force trauma to an individual,
Drops of medium-velocity spatter hir the surface at $ 1o 29 feet per second.

383

impact spatter

A bloodstain pattern
produced when an
object makes forceful
contact with 2 source
of blood, projecting
draops of blood outward
from the source

forward spatter
Blood that travels away
from the source in the
same direction as the
force that caused the

" spatter

Back spatter

Blocd directea back
Toward The scurce of
th= force that caused
the spatter

FIGURE 10-6 Impact
spatter produced by an
Atwsimialic weapon.
The arrows show ihe
muitipie directions of
iravel from origin of

. P
as several dii-

hutlets struck the
rarget. Courtesy A Y
Wonder

low-velocity spatter
Animpact spatter
pattern created by a
{force traveling at 5 feet
per second or less and
praducing drops with
diameters greater than
3 millimeters

medium-velocity
spatter

An impact spatier
pattern created by a
force traveling at 5 to
25 feet per second and
producing drops with
diameters between 1
and 3 millimaters
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high-velocity spatter High-Velocity Spatter Very fine drops with diameters of less than 1 millimerer
. An impact sp;tterfpat— are classified as high-velocity spatter. Here the drops hit the surface at 100 feer
3 tern created by atorce per second or faster. Gunshot exit wounds or explosions commonly produce this

. traveling at 100 feet
per second or faster
and producing drops
with diameters less them,.

than 1 millimeter Using droplet size to classify impact patterns by velocity is a useful tool for

giving investigators insight into the general nature of a crime. However, the
velocity at which blood strikes a surface by itself cannot illuminate the specific
events that produced the spatter pattern. For example, beatings can produce high-
: velocity spatter or patterns that look more like low-velocity spatter. In general,
g one should use velocity categories very cautiously and for descriptive purposes
only in evaluating impact spatter patterns.

As we will learn, blood spatter patterns can arise from a number of distinctly
b different sources, Hluserations of patterns emanating from impact (just discussed),
cast-off (page 388), and arterial spray (page 35()) are shown in Figure 10-7.

type of sparter. However, because the drops are very small, they may not travel far;
they may fall to the floor or ground where investigative personnel could overlook

ot T S .
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FIGURE 107 A ) FIGURE 10-7

FIGURE 10-7

{a) The action associated
with preducing impact
spatter.

{b} The action associated
with producing cast-off

i spatier.

% {c) The action associated
with producing arterial
spray spatter.

Courtesy of A.Y. Wonder
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Crime-Scene Reconstruction: Bloodstain Pattern Analysis

Impact spatter patterns can offer investigators clues that help determine the

origin of the blood source and the position of the victim at the time of the impact.

Arsa of Convergence The area of convergence 1S the area on a owo-
dimensional plane from which the drops originated. This can be established by
drawing straight lines through the long axis of several individual bloodstains,
following the line of their tails. The intersection of these lines is the area of conver-
gence, and theapproximate area oforigin will be on alinestraightout from thisarea.
Ficure 10-8 illustrates how to draw lines to find an area of convergence.

An object hitting a source of blood numerous times will never produce exactly
the same pattern each time. One may therefore determine the number of impacts
by drawing the area of convergence for groups of stains from separate impacts.

T T PR T R T S S L L

Arza of Origin It may also be importanc to determine the area of origin of a
bloodstain pattern, the area in a three-dimensional space from which the blood
was projected. This will show the position of the victim or suspect in space when
the stain-producing event rook place. The diseribudon of the drops in an fmpact
pattern gives a general idea of the distance from the blood source to the blood-
stained surface. Impact patterns produced at a distance close to the surface will
appear as clustered stains. As the distance from the surface increases, o do the
distribution and distance berween drops.

385

area of convergence
The area on & two-
dimensional plane
where lines traced
through the long axis
of several individual
bloodstains meet; this
approximates the two-
dimensional place from
which the bloodstains
were projected

FIGURE 10-8 An
illustration of stain
canvergence on a
iwo-dimensional plane.
Convergence represents
the area from which the
stains emanated. .
Courtesy Judith Bunker, s
J.L. Bunker & Assoc., i
Ocoee, FL P

area of origin

The location in three-
dimensional space
from which blood that
produced a blood-
stain originated. The
location of the area of
convergence and the
angle of impact for
each bloodstain is
used to approximate
this area

v
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FIGURE 10-9 An
illustration of the string
method used at a crime
scene to determine the
area of origin of bicod
spatter. Courtesy Blood-
stain Pattern Evidence by
Anita Y. Wonder, p. 47.
Copyright Elsevier, 2007

A common method for determining the area of origin at the crime scene is
called the string method. Fieure 10-9 illustrates the steps in the string method:

1. Find the area of convergence for the stain pattern.

2. Place a pole or stand as an axis coming from the area of conver-
gence.

5. Attach one end of a string next to each droplet. Place a pro-
tractor next to each droplet and lift the string until it lines up
with the determined angle of impact of the drop. Keeping the
string in line with the angle, attach the other end of the string
to the axis pole.

4. View the area of origin of the drops where the strings appear
to meet. Secure the strings at this area.

This method produces an approximation of the area of origin with an error
of 2 feet.

[
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: Quick Review !
'« An impact spatter pattern Occurs when an object impacts a source of blood. *
This produces forward spattes projected forward from the source and back £
spateer projected backward from the source.

{ » Impact spartter patterns can be classified as low velocity (>3 mm drops), me-
dium velocity (1-3 mm drops), or high velocity (<1 mm drops) for descrip-
tive purposes. These categories should not be used to assume whar kind of
' force created the pattern.

» The area of convergence is the pointona rwo-dimensional plane from which H

the drops of an impact spatter pattern originated. This area can be estimated £
¢ by drawing straight lines through the long axis of several individual blood-
stajns, following the line of their tails. i

s The area of origin of a bloodstain pattern is the area in three-dimensional
space where blood was projected from, showing the posidon of the victim
or suspect when the stain-producing event ook place. The string method
is commonly used at a crime scene to approximate the position of the area’
of origin.
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Tfore Bloodstain
Spatter Patterns .

A shooting may leave a distinct gunshot spatter pattern. This may be charac-
terized by both forward spatter foom an exit wound and back spatcer from an

entrance wound. However, the gunshot produces only back spater if the buller
does not exic the body. I the victim is close eno ugh to a vertical surface when suf-
fering a gunshot wound, the blood will be expelled both forward and backward.

This will leave a pattern of very fine drops radiating out tn a cone-shaped parrern
characteristic of high-velocity spatter (see Figure 10--10).

. " FHGURE 10-10  The high-ve-
Wby : : locity spatter from the cone-
' T shaped deposit of gunshot
3 spatter. Courtesy A.Y. Wonder
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388 Chapter 10

FIGURE 1011 Back
spatter bloodstains
entering the muzzle of
a weapon discharged in
close proximity to a
victim. Courtesy of
Ralph R. Ristenbatt fif
and Robeit Shaler

cast-off

A bloodstain patiern
that is created when
blood is flung from
a blood-bearing
object in motion
onto a surface

The location of the injury, the size of the wound created, and the distance
berween the victim and the muzzle of the weapon all affect the amount of back
spatter that occurs. Finding high-velocity spatter containing the victim’s blood on
a suspect can help investigators place the suspect in the vicinity when the gun was
discharged. Back spatter created by a firearm discharge generally contains fewer
and smaller atomized stains than does forward spatter. A muzzle blast striking an
entrance wound is expected to cause the formation of atomized blood.

Depending on the distance from the victim at which the gun was discharged,
some back spatter may strike the shooter and enter the gun muzzle. This is called
the drawback effect. Blood within the muzzle of a gun can place the weapon
in the vicinity of the gunshot wound. The presence of blow-back spatter on a
weapon’s muzzle is consistent with the weapon being close to the vicum at the
time of firing (see Figure 10-11).

A cast-off pattern is created when a blood-covered object flings blood in an arc
onto a nearby surface. This kind of pattern commonly occurs when & person palls
a bloody fist or weapon back between delivering blows to a victim {see Figure
10-7(b)). The bloodstain tails will point in the direction in which the object was
moving,.

The width of the cast-off pattern created by a bloody object may help suggest
the kind of object that produced the partern. The sizes of the drops are directly
related 1o the size of the point from which they were propelled. Drops propelied
from a small or pointed surface will be smaller and the pattern more }inear; drops
propelled from a large or blunt surface will be larger and the pattern wider. The
volume of blood deposited on an object from the source also affects the size and
number of drops in the cast-off pattern. The less blood on the object, the smaller
the stains produced. The pattern may also suggest whether the blow that caused
the patrern was directed from right to left or left to right. The pattern will point
in the direction of the backward thrust, which will be opposite the direction of
the blow. This could suggest which hand the assailant used to deliver the blows.

Cast-off patterns may also show the minimum number of blows delivered to
a victimn. Fach blow should be marked by an upward-and-downward or forward-
and-backward arc pattern (see Figure 10-12). By counting and pairing the pat-

2dgullh LTSS
terns, one can estimate the minimum number of blows. An mvestigator shouid
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Stephen Scher banged on the door of a cabin in the
woods outside Montrose, Pennsylvania. According to
Scher, his friend, Marty Dillon, had just shot himself
while chasing after a porcupine. The two had been
skeet shooting at Scher’s cabin, enjoying a friendly
sporting weekend, when Dillon spotted a porcupine
and tock off out of sight. Scher heard a single shot
and waited to hear his friend’s voice. After a few mo-
ments, he chased after Dillon and found him lying

on the ground near a tree stump, bleeding from a
wound in his chest. Scher administared CPR after
locating his dying friend, but he was unable to save
Dillon, who later died from his injuries. Police found
that Dillons untied boot had been the cause of his
shotgun wound. They determined that he had tripped
while running with his loaded gun and shot himseif.
The grief-siricken Scher aroused no suspicion, so the
shooting was ruled an accident.

Shortly thereafter, Scher moved from the area,
divorced his wite, and married Dillon’s widow. This
was too suspicious to be ignored; police reopened
the case and decided to reconstruct the crime scene,

Case Files Biood Spatter Evidence

The reconstruction provided investigators with several
P g

pieces of blood evidence that pointed to Scher as Dil-

lon’s murderer.

Police noticed that Scher’s boots bore the unmistak-
able spray of high-velocity impact blood spatter,.
evidence that he was standing within an arm’s length
of Dillon when Dillon was shot. This pattern of blood-
stains cannot be created while administering CPR, as
Scher claimed had happened. The spatter pattern also
clearly refuted Scher's claim that he did not witness
the incident. In addition, the tree stump near Dillon's
body bore the same type of blocd spatter, in a pattern
that indicated Dillon was seated on the stump and not
running when he was shot. Finally, Dillon's ears were
free of the high-velocity bicod spatter that covered his
face, but blood was on his hearing pratectors found
nearby. This is a clear indication that he was wearing
his hearing protectors when he was shot, and they
were removed before investigators arrived. This and
other evidence resulted in Scher’s conviction for the
murder of his long-time friend Marty Dillon.

take into consideration that the first blow would only cause blood o pool to the
arez; it would not produce a cast-off partern. Also, ssme blows may not come into
contact with blood and so will not produce a pattern. The medical examiner is in
the best position to estimate the number of blows a victim received.

FIGURE 10-12

The cast-off pattern created
from one backward and

one forward motion of an
averhand swing. The iarger
drops are away from the
victim because they're made
when the weapon holds the
greatest amount of blood.
The smaller spatters are
directad toweard the victim.
Source: Bioedstain Pat- P
tern Evidence by Anita Y.
Wonder, p. 295. Copyright
Elsevier, 2007
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arterial spray Arterial spray spatter is created when a victim suffers an injury to a main artery or
A characteristic blood-

_ : the heart. The pressure of the continuing pumping of blood causes blood to spurt
, stamn pattern contain- out of the injured area (see Figure 10-7{c)). Commonly, the pattern shows large
3 ing spurts that resulted

from blood exiting spurted stains for each time th.e heart pumps. Sone radial spikes, satellite spac-

under pressure from an 160 OF flow patterns may be evident because of the large volume of blood being
1 arterial injury expelled with each spurt. Drops may also be seen on the surface in fairly uniform
size and shape and in parallel arrangement (see Figure 10-13).
i

FIGURE 10-13 Arterial
spray spatter found at a
crime scene where a vic-
tim suffered injury to an
artery. Courtesy Norman
H. Reeves, Bloodstain
Pattern Analysis, Tucson,
AZ, www.bloodyT.com

The lineup of the stains shows the victim’s movement. Any vertical arcs o0
waves in the line show fluctuadions in blood pressure. The large stains are at the .
end of the overall pattern. The initial breach can produce a mist effect from the ]
initial pressure. Then as the pressure drops, larger blood deposits occur because
arterial pressure is not causing them to break up. Arterial patterns can also be
differentiated because the oxygenated biood spurting from the artery tends to be
a brighter red color than blood expelled from impact wounds.




Crime-Scene Reconstruction: Bloodstain Pattern Analysis

A pattern created by blood that is expelled from the mouth or nose from an
internal injury is called an expirated blood pattern. If the blood char creates
such a pattern is under great pressure, it produces very fine high-velocity spat-
ter. Expirated blood art very low velocities produces a stain cluster with irregular
edges (see Figure 10-14). The presence of bubbles of air in the drying drops can
differentiate a pattern created by expirated blood from other types of bloodstains.
Expirated blood also may be lighter in color when compared to impacr spacter as
a result of dilution by saliva. The presence of expirated blood gives an important
clue as to the injuries suffered and the events that took place ar a crime scene.

TR i e | S e FLA S e 17

A -id is created when an object blocks the deposition of blood spatrer onto a
-r surface or object {see Figure 10-15). The spatter is deposited onto the ob-

+r person instead. The blank space on the surface or object may grve a clue as
size and shape of the missing object or person. Once the object or person
ind, the missing piece of the patrern should fic in, much like a puzzle piece,
witir the rest of the pattern. Voids may be applicable for establishing the body
position of the victim or assaiant at the time of the incident.

was deposited.

www.bloodyT.com
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expirated blood
pattern

A pattern created by
blood that is expelled
out of the nosa, mouth,
or respiratory system as
a result of air pressure
and/or airflow

FIGURE 10-14  An ex-

= ample of expirated blood

. expelled with two wheezes
¢ from the mouth. Courtesy
L AY. Wonder

void

An area within a
deposited spatter
pattern that is clear

of spatter, caused by

an object or person
blocking the area at
the time of the spatter's
deposition

FIGURE 10-15 A void pattern is
found behind the door where the
surface of the door blocked the
depaosition of spatter on that area.
This void, and the presence of
spatter on the door, shows that the
door was open when the spatter

Courtesy Norman H. Reaves, Blood-
stain Pattern Analysis, Tucson, AZ,

aripiaa,

b
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transfer pattern

A bioodstain patiern
created when a sur-
face that carries wet
blood comes in contact
with a second surface;
recognizable imprints
of all or a portion of the
original surface or the
direction of movement
may be observed

Chapte'r 10

Cuiclk Review
¢ Gunshort spatter can consist of both forward spatter from an exit wound and

i back spatter from an entrance wound; however, only back spatcer will be

produced if the bullet does not exit the body.

¢ e A cast-off pattern is created when a blood-covered object flings blood in
i an arc ono a nearby surface. This kind of pattern commonly occurs when >
a person pulls a bloody fist or weapon back between delivering blows to a "%
victim.

o The characteristic arterial spray spatter is created when a victim suffers
an injury to a main artery or the heart and the pressure of the continuing
pumping of blood projects blood our of the injured area in spurts, which are
apparent in the partern.

s Expirated blood is expelled from the mouth or nose and may appear as very
fine high-velocity sparter or large Jow-velocity bloodstain clusters. This kind
of pattern may contain bubbles of oxygen o be mixed with saliva.

s A void pauern features an area free of spatter where an object {or per-
son) blocks the deposidon of blood spatter onto a target surface or object.
Because the spatter is deposited onto the object or person instead, the shape
of the void may give a clue as to the size and shape of the missing object
or person.

rE TR,
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ther Bloodstain Patterns

Not all bloodstains at a crime scene appear as spatter patterns. The circumstances

of the crime often create other types of stains that can be useful to investigators.

When an object with blood on 1t touches one that does not have blood on it,
this produces a contact or transfer patiern. Examples of transfers with features
include fingerprints {see Figure 10-16), handprints, footprints, footwear prints,
tool prints, and fabric prings in blood. These may provide fusther leads by offer-
ing individual characteristics.

The size and general shape of a ool may be seen ina simple transfer. This can
Jead to narrowing the possible tools by class characteristics. A transfer that shows
a very individualistic feature may help point to the tool thar made the pattern.

Simple transfer parterns are produced when the object makes conract with the
surface and the object is removed without any movement. Other transfers known
as swipe patterns may be caused by movement of the bloody object across a suf-
face. Generally, the swipe pattern will lighten and “feather” as the pattern moves
away from the initial contact point (see Figure 10-=17). The direcrion of scparat€
bloody transfers, such as footwear prints in blood, may show the movement of
the suspect, victim, or others through the crime scene afrer the blood was present-
The first transfer pattern will be dark and heavy with blood, whereas subsequent
transfers will be increasingly lighter in color. As the transfers get lighter, Jess and
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fess of the transferring object’s surface will deposit visible traces of blood. Bloody
shoe imprints may also suggest whether the wearer was running or walking,
Runaing typically produces imprints with more space between them and more
satellite or drop patterns between each imprint.

FIGURE 10-16 A transfer
pattern consisting of bloody
fingerprints with apparent
ridge detail. Courtesy Law-
rence A. Presley, Arcadia
University

FIGURE 10-17 A series of
swipe patterns moving from
right to left. Courtesy A.Y.
Wonder
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flow pattern

A bloodstain pattern
formed by the move-
ment of small or large
amounts of blood as a
result of gravity'’s pult

FIGURE 10-18

The flow pattern sug-
gests that the victim

was upright and then

fellt while blood flowed.
The assaitant claimed the
victim was stabbed while
sleeping. Source: Blood-
stain Pattern Evidence by
Anita Y, Wonder, p. 8.
Copyright Elsevier, 2007

Chapter 10

Pacterns made by drops or large amounts of blood flowing by the pull of gravity
ave called flow patterns, or flows. Flows may be formed by single drops or large
volumes of blood coming from an actively bleeding wound or blood deposited
on a surface from an arterial spurt. Clotting of the blood’s solid parts may occur
when a flow exrends onto an absorbent surface.

The flow direction may show movements of objects or bodies while the flow
was still in progress or after the blood had dried. Figure 10—18 illustrates a situa-
cion in which movement of the surface while the flow was still in progress led ta

a specific partern.

Interruption of a flow pattern may be helpful in assessing the sequence and
passage of time between the low and its interruption. If a flow found on an
object or body does not appear consistent with the direction of gravity, one may
sutmise that the object or body was moved after the blood had dried.

A pool of blood accurs when blood collects in a level (not sfoped) and undis-
rurbed place. Blood that pools on an absorbent sutface may be absorbed through-
out the surface and diffuse, creating a pattern larger than the original pool. This
often occurs with pools on beds or sofas.

The approximate drying ame of a pool of blood is related o the environmen”
ral condition of the scene. By experimentation, an analyst may be able to estimate
the drying times of stains of different sizes. Smalf and Jarge pools of blood caf
aid in reconstruction by providing an estimate of the time that elapsed since the
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blood was deposited. Considering the drying time of a blood pool can yield
information about the timing of events that accompanied the incident.

The edges of a stain will dry to the surface, producing a phenomenon called
skeietonization (see Figure 10-19). This usually occurs within 50 seconds of  skeleteonization
deposition of drops, and longer for larger volumes of blood. If the central area  The process by which
of the pooled bloodstain is altered by wiping, the skeletonized perimeter will be ;he edghes Ofr? stain
left intact. This can be used to interpret whether movement or activity occurred spl:ijﬂi Setsrl{loc?(;?‘ ,I;r:e
shortly after the pool was deposited, or whether the perimeter had time to skel- (dependent on envi-
etonize before the movement occurred. This may be important for classifying the  onmental and surface
source of the original stain. conditions). Skeletoniza-

tion will remain appar-
ent even after the rest
of the bleodstain has
been disturbed from its
original position

FIGURE 16-19
Skeletonization is shown

in a bloodstain that was
disturbed after the edges
had time to skeleton-

ize. Courtesy Norman H.
Reeves, Bloodstain Pattern
Analysis, Tucsen, AZ, www.
bloodyi.com
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) . i drip trail pattern
A drip trail pattern is a series of drops thar are separate from other paterns, A pattern of blood-
formed by blood dripping off an object or injury. The stains form a kind of line ~ StINS formed by the

Lo iy . drippi T blood off
or path usually made by the suspect after injuring or killing the victim, or they mr;%ﬁ)r:';gsﬁ rfac?eoor ;ef

son in a recognizable :
lead €0 a discarded weapon, or provide identification of the suspect by his or her  pathway separate from ‘ '
own blood. Investigators often see this type of pattern in stabbings during which ~ other patterns

e o

can show the movement of a2 wounded victim. It may simply show movement,
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the suspect cuts himself or herself as a result of the force necessary to stab the
i victim. Figure 1020 shows a drip trai) pattern away from the center of action at
a Crime SCene.

FIGURE 10-20

A drip trail pattern leads

: away from the center of
PR the mixed bloodstain pat-
kR tern. Courtasy Norman H.
Reeves, Bloodstain Pattern
Analysis, Tucson, AZ,
www.bloody1.com

The shape of the stains in a drip trajl pattern can help investigators dereimine
the direction and speed at which a person was moving, The tails of the drops n
a drip trail pattern point in the direction the person was moving. More circular
stains are found where the person was moving slowly enough o not form tails.

This information may be helptul in [eCONSIUCton.

ﬁ

of information about

Blood spatter patterns of any kind can provide a great deal
the events that took place af a crime scene. Dor this reason, investigators should
note, study, and photograph each pattern and drop. This must he done to aceu-

rately record the location of specific patterns and to distinguish the stains from -

which laboratory samples were talen. The photographs and sketches can also
point out specific stains used in determining the direction of force, angle of im-
pact, and area of origin.

Just as in general crime-scene photography, the investigator should creat® |
photographs and sketches of the overall pattern to show the orientation of the

pattern to the scene. The medium-range documentation should include pictures
and sketches of the whole pattern and the relationships between individual stains

4__—-‘



Qaﬁe Fiieg Bloodstain Reconstruction

An elderty male was found lying dead on his living room floor. He had been beaten about the face and head,
then stabbed in the chest and robbed. The reconstruction of bloodstains found on the interior front door and
the adjacent wall documented that the victim was beaten about the face with a fist and struck on the back of
the head with his cane. A three-dimensional diagram and photograph illustrating the evidential bloodstain

patterns is shown in Figuras 1{a) and (b).

FIGURE 1 (a) A three- — T —
dimensional diagram —
illustrating bloodstain :
patterns that were
located, documented,
and reconstructed, T,
(b) A crime-scene photo- ’
graph of bloodstained
areas. (a) Courtesy Ju- .

dith Bunker, J.L. Bunker
& Assoc., Ocoee, Fla.
(h) Courtesy Sarasota
County (Fla.) Sheriff's
Cepartment
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Files

(continued)

A detail photograph of bloodstains next to the interior door is shown in Eigure 2. Arrow 1 in Figure 2
points 1o the cast-off pattern directed left to right as blood was flung from the perpetrator’s fist while
inflicting blows. Arrow 2 in Figure 2 points to three transter impression patterns directed lefi to right as
the perpetrator's bloodstained hand contacted the wall as the fist blows were being inflicted on the
victim. Arrow 3 in Figure 2 points to blood fiow from the victim's wounds as he slumped against the wall.

EIGURE 2 Positions
of impact spatter

from blows that were
inflicted on the victim's
face. Courtesy Judith
Bunker, J.L. Bunker &
Assoc., Ocoee, Fla.

AL o o b i

FIGURE 2

{a) A laboratory test patiern showing an impact spatter. The size and shape of

the stains demonstrate = forcaful impact 90 degrees to the target. (b)A laboratory test

pattern illustrating & casi-off pattern directed left 1o rigfht from an overhead swing. {c) A laboratory test pat-
tern showing a repetitive transfer impression patiern produced by a bloodstained hand moving left to right
across the target. «di £ {sboratory test pattern illustrating verticat flow patterns. The ieft pattern represents
& stationary sourcs; the right patiern was produced by lef-to-right motion. Courtesy Judith Bunker, J.L.
Bunier & Assoc., Cicoee, Fla.
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Case Files

(continued)

{&) B

FIGURE 4

{a) A convergence of impact spatter patterns associated with beating with a fist. (b) The convergence of
impact spatter ascociated with the victim falling to the floor while bleeding from the nose. (¢} The conver-
gence of impact spatter associated with the victim while face down at the door, being struck with a cane.
Courtesy Judiih Bunker, J.L. Bunker & Assoc., Ocoee, Fla.

Figure 3 contains a series of laboratory test patterns created to evaluate the patterns contained
within Figure 2. Figure 4 shows how the origin of individual impact spatter patterns Jocated on the
wall and door and emanating from the bleeding victim can be documented by the determination of

separate areas of convergence.

A suspect was apprehended three days later. and he was found o have an acute fracture of the
right hand. When he was confronted with the bloodstain evidence, the suspect admitted striking
the victirm, first with his fist, then with a cane, and finally stabbing hirm with a kitchen knife.

The suspect pleaded quilty to three first-degree felonies.
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within the pattern. The close-up photographs and sketches should show the
: dimensions of each individual stain. Close-up photographs should be taken with
i a scale of some kind apparent in the photograph.

1 Two common methods of documenting bloodstain patterns place attention
on the scale of the patterns. The grid method involves setting up a grid of squares
of known dimensions over the entire pattern using string and stakes (see Figure
10-21). All overall, medium-range, and close-up photographs are taken with and
without the grid. The second method, called the perimeter ruler method, involves
setting up a rectangular border of rulers around the patrern and then placing a

emall ruler next to each stain. 1n this method, the farge rulers show scale in the

[ig overall and medium-range photos, whereas che small rulers show scale in the
' close-up photographs (see Figure 10-22). Some investigation tearns use tags in
R close-up photographs to show evidence numbers or other details.

FIGURE 10-21

- The grid method may be
- ‘ - used for photographing

: * bloodstain pattern evi-
dence. Source: R.R. Ogle,
Jr., Crime Scene Investiga-
tion & Reconstruction, 2nd
ed., Prentice Hall, Upper
Saddie River, NJ, 2007

3

Measurement ruierg, FIGURE 16-22
: The perimeter ruler

' -, e method may be used for
T I S N 0 U O A T A R I R o photographingbiood—

! m . -
stain pattern evidence,
ey it g

Source: R.R. Ogle, Jr.,
[iaasa JE AL

Crime Scene Investigation
N uazasl]
[T,
O, =
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& Resconstruction, 2nd
W daszn

s

T

Small metric rulers ,
ed., Prentice Hafl, Upper

Saddle River, NJ, 2007
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An area-of-origin determination should be calculated whenever possible. All

measurements of stains and calculations of angle of impact and point of ori-
gin should be recorded in crime-scene notes. Especially important stains can be
i roughly sketched within the notes.

S
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Only some jurisdictions have a specialist on staff to decipher patterns either
ac the scene or from photographs at the lab. Therefore, it is important that all

personnel be familiar with patterns to propetly record and document them for
gse in reconstruction.

[

Cuaick Review

o Transfer patterns are created when an object with blood on it makes simple
; contact with a surface or moves along a surface. The direction of movement
may be shown by feathering of the pattern.

B

[T

» Flows may originate from a single drop or a large amount of blood. The
direction of the Mow is caused by gravity, so the direction of a pattern may
L suggest the original position of the surface when the flow was formed.

et TR o e o T

C A pool is formed where large amouats of blood collect. The pool may be
. absorbed into the surface of deposition over time.

» The presence of skeletonization of the perimeter of a bloodstain suggests
that the stain was disturbed after the edges had sufficient time to skeletonize.

w

A drip crail pattern is separate from other patterns, and it is formed bysingle | t i
olood drops dripping off an object or injury.

» Photographs and sketches should first be creared of the overall pattern to S
show orientation of the pattern to the scene.

>

Medium-ranee and close-up photographs may use the grid method or ¢
g p photog . 8
perimeter ruler method to show the orientation and relative size of the. 3
partern and individual stains.
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st the location of victims

AT and angka of nnpact 0 sutface. Bloodstain
-patterns mmay convey to thes 1 suspects, the *
-movement of l)[Ledlncr mdnuduals, and the number of blows delivered. .

e Surface texture.is of 'paframounﬁ importance in the interpretation of 5100");'

stain parterns; rounder drops generally are produced from smooth, nonpo- .
. rous.surfaces, whereas rough surfaces create irregular-edged drops. However,
correlarions between standards and unknowns ace valid only if idendcal sur- -

faces are used.

© The direction of travel of blood striking an object may be discerned by the
stain’s shape. The pointed end of a b]oodstam always faces in its direcrion of

T

angle of impact of an individual bloodstain can be approximated by -
e.ﬂd’egrce of distortion or lengchening of the bloodstain, or it can bz more
Ey estlmatcd using the ratio of width/length of the stain.

HMpact spattel' pattern occurs when an object impacts a source of blood=
15 produces fmwazd spattel piojected forward from the source and back

_pact spatter pattern Dngmated This area can be estir
oht hnes th rough the Iong axis of several mclwldua} bl

blood WaS pmJected from, ‘;howmg the posmon of the v1ct1m:
when the- steun~producmu event tock place. The st ing m(,th’Dd-
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GFime-Scene Reconstruction: Bloodstain Pattern Analysis

ter can consist of both forward spartter from an exit wound and
<ati entrance wound; however, only back spatter will be
llet does not exit the body.

ied when a blood-covered object flings blood in
. This kind of pattern commonly occurs when
st or weapon back between delivering blows to a

an arc onto.a
a person pulls’;

victim' -
o The characteristic arterial spray spatter s created when a victim suffers
an injury to a main artery or the heart and the pressure of the coptinuing .
pumping of blood: projects blood out of the injured area in spurts, which are
apparent in the pattern.

s Expirated blood is-expelled from the mouth or nose and may appear as very -
fine high-velocity spatter or large low-velocity bloodstain clusters. This kind
of pattern may contain bubbles of oxygen or be mixed with saliva.

2 A void pattern features an area free of spatrer where an object (or person)
blocks the deposition of blood spartter onto a target surface or object. Be-
cause the spatter is deposited onto the object or person instead, the shape
of the void may give a clue as to the size and shape of the missing object or
person.

bi

Transfer patterns are created when an object with blood on it makes simple
contact with a surface or moves along a surface. The direction of movement
may be shown by feathering of the pactern.

'

» Flows may originate from a single drop or a large amount of biood. The
direction of the flow is caused by gravity, so the direction of a partern may

suggest the original position of the surface when the flow was formed.

&

A pool is formed where large amounts of blood collect. The pool may be
absorbed into the surface of deposition over time.

kS

The presence of skeleronization of the perimerter of a bloodstain suggests
that the stain was disturbed after the edges had sufficient time to skeletonize.

@ A drip trail pattern is separate from other patterns, and it is formed by single
blood drops dripping off an object or injury.

» Photographs and sketches should first be created of the overall pattern to
show orientation of the pattern to the scene.

2 Medium-range and close-up photographs may use the grid method or
perimeter ruler method to show the orientation and relative size of the
pattern and individual stains,




‘Droppeé
~Construction paper
Ruiler o
‘Scientific cilcilator

‘Procedure: - .
By examining a single blood d
portant information that may help ro reconstruct what occurred. One piece of
data we can gather is the angle of impact for a biood drop. For this activity, stast
by creating some blood drops-on the constructon paper. Use the dropper to riace
drops of blood on the paper and be sure 1o squirt the blood at different angles anto

- = thepaper. Remember, you want-drops, not a puddie. Once you have created about
ten drops at different angles, let the blood dry. Once dry, use the ruler to measure
the width and length of each drop in millimeters. Record your dara. To determine
the angle at which each blood drap impacted, use the calculator to solve the equa-

_tion sidth/length = sin of the angle of impact. The sin of the angle of tmpact can «

be converted .to the angle of impact by hitting the arcsin button (sin™) on the g

alator. This is:the angle at which the blood drop fell onto the surface. :

P at 4 .crime scene, we can determine some im-
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irould knowing the angle of impact of a blood drog be
ulin an investigation?
your-drops fall at a 90-degree angle? W so, wha

-showing angle of impact vs. blood drop lengt
rom your ten blood drops. Explain wheth
ion between these two pieces of data.




“ast-GfF blood spatte
events at the: scerie of
cast-off bI@@dstmns can=md1cate the relative positions of the victim and assailant

 dusing the crime and the type of weapon used. For this exercise, students should

i be matched up in teams of two. Each member of the pair, working separately, will

. make a series of spatters on the blank paper with the red paint. Using the paint-

brush, make three stains by flicking a small amount of red paint onto the paper.

Hoid the brush at differing angles to the paper when making each stain. One

should be made at a shallow angle, the second at a steeper angle, and the third ac

an even steeper angle. Now make similar marks using the stisring stick instead of
the paintbrush. Let the paint dry, then mark the stains A, B,C, D, E, and E Be
sure to record which instrument made each mark and the angle (shallow, steep,
ery steep) at which it was made. (It is best to alternaie making marks with one
nstrument; then the other, rather than making all 3 marks with the paintbrush,

:often of great help to investigators in reconstructlng
1olent crime. In particular, the shape and appearance of

niow Up Questions:
“Which marks were made by the paintbrush and which were made
oy the stick? How do you know this?

. For each instrument, list the stains from :.hal!owest to steepest.
_ How did you determine the relative angles of each stain?

3 What would the presence of shallow-angle bioodstams suggest
about the relative position of victim and assailant? What would:
" . a steeper angle suggest? =




dualsat a-crime scene frequently produces
g a‘tlon of

®. A drop of bigodthat
- - 90 willbecloseto. -7

b eillptlcal N
c. teardropped
i Circular ™

8. The classification system of impactspatter is based on the size of'drops
resulting from the velocity of the blood drops produced, and patterns

can be classifiedas __ . 7 - , , OF
imp'act spatter.

a. low-blow; medium-blow; high-blow

b, low-velocity; medium-velocity; high-velocity
c. small; medium; large
d. circular; elliptical; elongated
4. The method is used at the crime scene to determing
the area of origin. '
Tfimeter ruler ‘\‘\

b oodstam wilt generally skeletonize within
of depOSIt]Dﬂ and be left intact even if the central area 25

i
-1
:

{

and less porous surfaces result in less spatter, wherea
ce stains with more spatter and serrated edges.

ent of a bloody object across a surface causes thepat:
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@Fime-Scene Reconstruction: Bloodstain Pattern Analysis - @@?

e. by generafing :I"ga_zar"ds.sthat may help investigators solve the case

Give at least three examples of a specialized task a criminalist might perform in
crime-scené reconstruction.

Which of the following is of pararmount importance in the interpretation of
bloodstain patterns?

a. the direction of impact

b. the surface texture

c. the angle of impact

d. the amount of blood

How can an investigator tell the direction of travel of blood from the shape of a
bioodstain? :

. What is the difference between the shape of a bloodstain that impacts a sur-

f'a,_cegét:.a{low angle and one that impacts at a higher angle?

?. What is the difference between forward spatter and back spatter? Which is

more likely to be deposited on the object or person creating the impact?

In general, as both the force and velocity of impact increase, what happens to

the diameter of the resulting blood drops?

Why might investigators overlook some high-velocity spatter?

Define the terms area of convergence and area of origin and explain what
each reveals to an investigator.

Name three factors that affect the amount of backward épatter produced by a
gunshot wound.

What is the drawback effect? How is it helpful to an investigator?

What determines the size of blood drops in a cast-off pattern? Explain.

What is expirated blood? Name two ways to distinguish expirated blood from
other types of bloodstains.
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Virtiial Lab: Blood
Spatter Evidence
To.perform. a virtual
lab an’alysis{ of blood
spatter, go.to www. n
pearsopcustorn: com/
us/vlar ) :
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Crime-Scene Reconstruction: Bloodstain Pattern Analysis

e

s in the figure, answer the following questions:
sk the surface closest to a 90-degree angle? Explain

Explaln -your andwer. *
c. Inwhat direction were drops 2 and 7 traveling when they struck the surface'?

Explam your answer
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Investigator Priscilla Wright arrives at a murder scene and finds the body of a
victim who suffered a gunshot wound but sees no blood spatter on the walll or
floor behind it. What should she conclude from this observation?

Investigator Terry Martin arrives at an assault scene and finds a cast-off patterm
consisting of tiny drops of blood in a very tinear arc pattern on a wall- near the
victim. What does this tell him about the weapon used in the ¢rime?




