The investigation of felonigys i"i'-ll'ies

criminal homicides can be the most imp:n
yet difficult responsibility assigned toa polri
investigator. First, these crimes are Viewgd ::

tang

being among the most serious offenses committed in our society. The . i
is reflected in all state statutes, which impose severe penalties for acts msmﬁ:ess

O,nd_. }'_n the be s

in the grave bodily injury or death of a human being. Sec ginn
stages of some homicide investigations, the inability to identify the decedmn

greatly complicates the investigative process and prevents i

forward. In all homicides, questions such as
and “Who would benefit most from the victim's death?”

before any significant progress can be made in the inves

t from moviy,
“Who were the Victim'g enemigg
must be ANSWereg
tigation. Estimaﬁng e

time of death also needs to be done early in the investigation, Third, Climing]

homicides, in particular, can generate a lot of media att
for the department. Pressure to solye the crime from b
police agency creates added strain on the criminal investigator.

For these cases, in particular,
of experts in the scientific and
working relationships with specialists such as forensic
and botanists, who can all provide use
In short, the severity of these crimes warrants that inve

resources in their investigations.

entomologists,

THE LAW
e ————————

The various state statutes contain different names for
felonious assault—such as aggravated assault, assault
with intent to commit murder, and felonious battery—but
all have one common legal element, namely, that the
d for the purpose of inflicting severe

assault was committe
h. In most such assaults, a deadly

bodily harm or deat

weapon is employed.
Police officials and members of the public often use

the terms “homicide” and “murder” interchangeably. In
fact, murder is only a part of the broad category of homi-
cide, and homicide is divided into two broad classifica-
tions: nonfelonious homicide and felonious homicide,
Nonfelonious homicides may be justifiable or excusable,
Justifiable homicide is the necessary killing of

son in performance of a legal duty or the
legal right when the slayer was not at fa uit.

another per-
exercise of a
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ention and pupli SCruip,
oth inside and outside the'

investigators may need to call op the assistance
medical fields. Investigators should Create
pathologists, toxicologist;,
ful assistance to the case
stigators use all availzhle

Excusable homicide differs from justifiable homicide ir
that one who commits an excusable homicide is to some
degree at fault but the degree of fault is not enough fo
constitute a criminal homicide, There are two fundamer
tal types of excusable homicide. The first involves death
that results from misadventure, This is similar to wht
may be termed “accidental” death at the hands of ano thz
Misadventure is death occurring during the commission '
a lawful or an unlawful act when the slayer has no mte;.
to hurt and there is not criminal negligence. An exaum
of misadventure is the death of a person who rublﬂz o
front of a moving automobile whose driver is U
avoid the collision, 1 inyoles

The second type of excusable homicide in or 18
death that results from self-defense when the SIa)efts !
not totally without fault, such as someone WA %r
a SL_}dden brawl and has to kill to preserve his
life,
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felonious homicides are treated and punished as crimes
d tpically fall into two categories: murder and man-
‘ﬁ_mlghtef, Murder is defined in common law as the killing
i any human being by another with malice aforethought.
Most states now provide for varying degrees of murder,
manslaughter is a criminal homicide that is committed
under circumstances not severe enough to constitute

murder but that cannot be classified as either justifiable
or excusable homicide

THE MEDICO-LEGAL
EXAMINATION

L —————— —— ——————————— —— =

The medico-legal examination brings medical skill to bear
oninjury and death investigations. The medical special-
it frequently called on to assist in such cases is the
forensic pathologist. Forensic pathology, a subspecialty of
pathology, is the study of how and why people die. To
become a forensic pathologist, a physician first attends
" approved pathology residency program and then
ittends three years in a strictly anatomic program or five
/415 in a combined anatomic and clinical program. One
U two additional years are devoted to studying the
Pathology of sudden, unexpected, natural death, as well
“vidlent death, in an approved forensic fellowship train-
"% program (there are approximately 30 throughout the
\untry). Most programs are centered in major cities that
"ave g large number of deaths from various causes. Thle
Ot important area of study for a forensic pathologist is
death Investigation, but some forensic pathology o
F;ramls also include examination of the living to detetmﬂjle
Pysical ang sexual abuse. Physicians specializing In
ofrensic pathology are ordinarily employed _by some unit
Emremment and are not in private practice.
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and suspicious deaths require an autopsy to

aut the time ang precise cause of death, The
PSY may also answer the following questions:

* What type

. If mll]t.lpk-

was fatal?

dett-rmine

of weapon was employed?
wounds were inflicted, which wound

. l‘;\[;;“’ long did the victim live after the injury?

at position was the victim in at the time of the
assault?

From what direction
Is there an
Is there an
acts?

was the force applied?
Y evidence of a struggle or self-defense?
y evidence of rape or other sex-related

Was the deceased under the influence of alcohol

Of any type of drug?” (The actual analysis will be
done by the toxicologist.)

Answers to all or even some of these questions increase

the possibility of bringing the death investigation to a
successful conclusion.

DEAD BODY EVIDENCE CHECKLIST

The following dead body evidence checklist will assist
both the investigator and the medical examiner in Sys-
tematically following all the steps necessary to be certain
that no physical evidence is overlooked:

Thoroughly photograph everything before moving
or touching it.

Collect fragile evidence on the body.

Remove hair, fingernails and other trace evidence.
Use toothpicks to collect evidence that might be
under the fingernails if they are short. Place the
items in waxed paper, bundle them, and place
them in envelopes.

Brush the head hair and the pubic region (if the
body is unclothed). Hold butcher paper under the
area being brushed.

Remove trace evidence from the entire body’s skin
and clothing, including the face, hands, feet, legs,
torso, pubic area, and neck, with Scotch tape or
lint rollers. Use only frosted tape.

s Collect samples of pooled blood.

—Use hemasticks to confirm it is actually blood.

—Collect control samples (as close to the injured
area as possible).

—Use a cotton swab with one drop of distilled
water on it. Place the swab in wax paper loosely,
and then place it in an envelope.

e Collect exemplars from the following areas:

—Environment (vegetation, soil, maggots, other)

—Residence (carpet fibers, paint, misc. fibers,
other)
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=Vehicle (carpot libers, seat fibers, roll (he Lires,
VIN number, wheel base)

—Animals (hairs, Bewdding)

* Collect bload samples frony the victim.

* Swab the bite mark arcas,

¢ Swab the oral cavity,

* Lollvet exemplar h.iirs‘.

* The vichm should be tmgerprinted even if there is
positive prool of wdentification,

e It ciraunstances dictate, patm prints and faotprints
should also be oBtained, They mav prove useful
I matching prints that are later found in the sus-
Pects home, business, car, or other location.

* Collection of the victim’s clothing.

— Ut the clothing is damaged, the investigator should
determine whether the da mage is related to the
assault or was caused by hospital or emergency
personnel giving emergency treatment. When a
determination is made of the cause of damage, it
should be recorded in the investigation repor L

POSTMORTEM CHANGES
AND TIME OF DEATH

B e = )

A recurring problem in forensic medicine is the need to
fix the time of death within the limits of probability. The
longer the interval of time between death and the exam-
ination of the body, the wider will be the limits of prob-
abilitv. The longer the postmortem interval, the more
likely it is that associated or environmental evidence will
furnish more reliable data on which to estimate the time
of death than will anatomical changes.”

It is necessary to be alert to the possibility that the post-
mortem interval (the time elapsed from death until discov-
erv and medical examination of the body) may be preceded
by a significant survival period (the time from injury or
onset of the terminal illness or death). The survival interval
is best established by evaluating the types, severity, and
number of injuries present and the deceased’s response to
them, taking into account preexisting natural disease,

Establishing the times of an assault and death has a
direct bearing on the legal questions of alibi and oppor-
tunity. It the suspect is able to prove that he/she was at
some other location when the fatal injury was inflicted,
then the suspect has an alibi and innocence is implicit.
Conversely, if the ime of a lethal assault coincides with
the time when the suspect was known to be in the vicin-
ity of the victim, then the suspect clearly had an oppor-
h.;nl!'y to commit the crime,

ed. Each change has its own time factor o .
f development .Of POStmortEm Chan.ges arerat‘f. Thr;
influenced by unpredlctable_ changes within, the bstr‘-‘ng1}',
um.ir(mnwmal factors. Ffonh?quent]y, the k’nger tid'v -
mortem interval, the wider is the range of e -U'n.a o Poy,
when the death pmbably occurred, In other Wg]-.e
postmortem interval, the lesg - 3
he time of death.” e

puos
rales @

longer the
estimate of t

ALGOR MORTIS (BODY COOLING)

After death, the body cools from its normaj ;.
temperature of 98.6°F to the surroundl-ng eNVirony,
temperature. Many studies have examined this g, i
in body temperature, called algor mortis, tq deter e
formulas that could predict its consistency. Unfgrtun:t‘ine
because of numerous variables, body cooling js - ely,
curate method of determining the postmortem it 5
In general, however, evaIuaFing a decrease in b, ody te,:f'
perature is most helpful within the first 10 hourg aftg;
death. During this time, with a normal body temPeram;e
and at an ideal environmental temperature pf 70° to 756
the body cools at approximately 1.5°F per hour, hOWEva;
the problem with using the 1.5°F-per-hour Calculaﬁgnis
based on the assumption that the internal temperatur
98.6°F and the environmental temperature remaing it 2
constant 70°-75°F, If a decedent’s body temperature i
higher than normal at the time of death because of 4
infection resulting in a fever, then the body temperatye
of 98.6°F cannot be used. Furthermore, the outside enyi
ronment is rarely in the 70°-75°F range, and a body may
actually gain heat if an individual expires outdoors dir
ing the summer, when temperatures may be greater than
100°F. Conversely, if a person expires in a 25°F environ-
ment, rapid cooling takes place.

Nonetheless, if body temperature is measured at a scene,
it should be taken by the attending physician on at lesst
two separate occasions before the body is moved. A rectd
or liver temperature is the most accurate measurement. The
environmental temperature should also be recorded. I
these relatively simple procedures are followed, a ve;‘y
crude estimate of the postmortem interval can be made.

Other factors that will affect the rate of cooling include:

* The size of the body. The heavier the physique and
the greater the obesity of the body, the slower the
heat loss,

* Clothing and coverings. These insulate the bodlY
from the environment and therefore cooling i
slower. It has been estimated that cooling of 2
naked body is half again as fast as when clothed

* Movement and humidity of the air. Air movement
accelerates cooling b); promoting convection g

ESTIMATING TIME OF DEATH

Many physico-chemical changes begin to take place in
the body immediately or shortly after death and progress
in a fairly orderly fashion until the body is fully decom-

even the slightest sustained air movement i glg-
nificant. Cooling is said to be more rapid it 3
humid rather than a dry atmosphere, becaise
MOISt air is a better conductor of heat.
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oCULAR CHANGES

1 octilar ChANSE: the comea becomes cloudy  within
I i lemes 1 the deceased dies with eyes open. If o
,rrtlurt‘d itwill be 12-24 hours. On the third P;)Stl
;-.m v the corneas bhecome opaque. When . )

:km,m-l[ m the body. the eyes m

1 i\_‘wllf“" Qo

yes
Mnor-
ases begin
ay bulge out of the éye
;.\'L\“ put when advanced decomposition sets in, the
picTe endopthalmic, or retracted into the socllcet.i3

STOMACH CONTENTS

viter- light meal, food will leave the stomach in 1-2

a medium meal 3-4 hours, and a very heavy
weal d=0 hours, Examination of the stomach conten’gs
nay provide information not only about the time of
jeath but also about what the person had eaten just

oo
nefore dying.

Rours

RIGOR MORTIS

irer death, the muscles of the body initially become flac-
2d Within 1 to 3 hours they become increasingly rigid,
ind the jpints freeze—a condition called rigor mortis (or
sosimortem rigidity or rigor) (Figure 9-1).

Rigor mortis is affected by body temperature and met-
anelic rate: the higher the body temperature, the more
itfic acd produced and the quicker rigor occurs. For

PO
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CXample, a
will (|l'V{-'
body tem
involye
rigor ¢
retarde
erate

person dy]'ng with pnéeumonia and a fever
lop rigor sooner than a person with normal
IPPI'nl'ure. Similarly, if a person’s muscles were
d in strenuous physical activity just before death,
t‘\f‘ﬂh:ps much maore quickly. The process is also
‘.'1 Incooler environ mental temperatures and accel-~
d in warmer anes,

' Al.l muscles of the body begin to stiffen at the same
t”'n‘fe after dAea th. However, muscle groups may appear to
stitfen at different rates because of their different sizes.
For example,; stiffness is apparent sooner in the jaw than
in the knees. Thus, an examiner must check to see if joints
are movable in the jaws, arms, and legs.

A body is said to be in complete rigor when the jaw,
talbow, and knee joints are immovable. This takes approx-
imately 10-15 hours at an environmental temperature of
70°-75°F, A body remains rigid for 24-36 hours before the
muscles begin to relax, apparently in the same order they
stiffened.

A body remains rigid until rigor passes or until a joint
is physically moved and rigor is broken. Consequently,
in addition to indicating an approximate time of death,
body position in full rigor can indicate whether or not a
body has been moved after death.”

LIVOR MORTIS

Livor mortis (lividity, postmortem hypostasis) is a reddish
purple coloration in dependent areas of the body due to
accumulation of blood in the small vessels of the depen-
dent areas secondary to gravity (Figure 9-2). Postmortem
lividity is occasionally misinterpreted as bruising by peo-
ple unfamiliar with this phenomenon,

Dependent areas resting against a firm surface will
appear pale in contrast to the surrounding livor mortis,

. 4FIGURE 9-1 Rigor mortis
This individual, who died of natural
causes, had been dead for

" approximately 10 hours, Note the
arms in the upright position—the
result.of rigor mortis. The body will
remain tigid for 24-36 hours before
the muscles begin to relax.
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" FIGURE 9-2 Livor mortls '
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e the weight of the body, for example; the shoulder
blades, buttocks. and calves in individuals lying on their
backs, show ne liver mortis byt appear as pale or blanched
areas. Tight cinrhing, for example, such as a brassiere,
SOrset, or belt, which compresses soft tissues, may col-
lapse the vessels, also prod ucing pale areas.
Livor mortis s usually evident within 30 minutes to
2 hours after death, In individuals dying a slow, linger-
ing death with termina] cardiac failure, livor mortis may
actually appear antemortem (prior to dea th). Livor mor-
m. develops gradually, usually reaching its maximum
Coloration at §-1 hours. At
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shift if the body is moved.
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blood in the soft tissue. Livor mortis is
tant for three reasons:
When considered with other factors, it may he]-p

estimate the time of death,
It may indicate that the body has beep Moved gy,
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2.

extremely i

death. For example, if a body is found face doyy,
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body has been moved. For thig reason, the EXact
measurements, sketches,
made at the scene before and while
being recovered.
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~FIGURE 9-2 Livor mortls |

Livyr moptes (Nwvigtity, ]I\I‘illllnl‘ll"ll‘I
hyprostasis) s redidish P',“"] l‘
valotatian in dependent ansas of 't ;:
body due ta accunmtdation of blood !l
the small vessels of the dvnmuhw}
HPAN SecOndiy to gravdty, s
sty evadent withip 30 nu'mllr"a' 1o
hoursafter death, tvpically reaching
fts manimuen caloration Al8-12 hoirs.
Postmartent iividiy is ocasionally 3
s ety as h““.‘-lﬂ}: I I](_’ﬂi')it‘

vildmian with ghis phenomenoi.

ssion of the vessels in this area, Whl:-:t}j
Prevents the accumulation of blood. Thus, aljeas f;fﬁger
Mg the weight of the bhd}f} for example, [ht’ = Fociin
Blades. butiorks, and calves in individuals lying on : eii
backs, show no livor mortis but appear as pale or blant:he
areas, Tigjht clothing, for example, such as a br ass;f_\re,
corset. or belt, which compresses soft tissues, may col-
lapse the vessels, alsp producing pale areas.
‘.Li\'or mortis is usually evident within 30 minutes to
= hours after death. In individuas dying a slow, linger-
ing death with terminal cardjac failure, livor mertis may
actually appear antemortem (prior to death). Livor mor-
tis develops gradually, usually reaching jts maximum
coloration at 8-12 hours. At about this time, it is said to
become “fixed. ” Before becoming fixed, livor mortis will
shift if the body is moved. Thuys, jf an individyal dies
Iving on his/her back, livor mortis develops posteriorly
(that is, on the back). If pne turns the body on jts face,
blood will drain to the anteripr surface of the body, now
the dependent aspect. Livor mortig becomeg “fixed”
when shifting or drainage of blood no longer oceurs, or
when blogd leaks out of the vessels into the surrounding
SOft tssye Owing to hemolysis and breadeWn of the

c‘\\'l”_‘;: to \“\njph\

, > Ao
point of Pressyre. ”thng at the
Afthuugh livor mortis May be confyye d

oNS
W INVESTIGAT!

l i MOortis is e tren i
blood in the soft tissue. Livor mo ” remely inpo
tant for three reasons:

1. When considered with other factors, it may hely
. estimate the time of death,

It may indicate that the dey }.1_as been fHOVed affe
death. For example, if a body is foumil i.ace down
with lividity on the back, this would indicate the
body has been moved. For this reason, the exact
measurements, sketches, and photographs Must e
made at the scene before angd while the body is
being recovered.

2,

eric‘ SPaSI_n Is alsg commonly caljed “a death grip." It
typically Involyeg 5 decedent’s hang tightly clutching 2
Weapon, bsually 4 gun, a knife, or a razor at the moment

. ¢
abdom, al, ag rigor Passes, skin first turns green at :hh-e
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‘FIGURE 9-3 Cadaveric spasm
Cadaverj, Spasm is a term used to
describe the instantaneois tightening
of a hand or other body part at the
time of death, Note the weapon
tlutched tightly in the left hand of

this victim of a self-inflicted gunshot
waund to the head,

“FIGURE 9-4

Advanced stages of decompositjon
The individual shown here had heen
' dead approximately two weeks in an
unheated, unventilated room. Note
the extreme discoloration and

swelling of the facjal area as well as
the abdomen.

it o~ - eeks. In contrast, a body in a temperature of 65°F
'dh Gifferent rases ang types of decomposition a body  a few w
iy _

s i S, 7
"8oes depend on e environment (Figure 9-4). Bod-  may not bkelet(l;mz: fo:; un;;n;;?:ol;\::&fﬁﬁi?jzﬂi rb:‘:i_\a
g in earth submerged in water, left in the hot sun, decom]—"osmg_' ooV 8’; er water for two »\-'eek;‘. .br has b
‘I ';f Paced i a ‘:”; 2 "J-J'*"”'T;'-f'& appear ‘different after the bod.y th_atha_:- be:enklfn};;% aaner;Iizati.on qhoulld q;-n‘::‘;
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g Sl " Ve _ in degradation bégin. a reminder that an uncoverec ¢ A pose:
M“rm» shing and hemoglobin egra

e rapidly than a covered or clothed one,

.85 bgari i ir is forced from the  more rapidly = it is usually refripe :
ki, The * 95 Bloating, contifiues, air is i d by bacterial After.a body is found, it is usually refy 1gerated until an
g TEAse ' e sy is perfor inal disposition is made. Decon.
% brogy, i “ased intemal pressure, cat d b):)d fluids  autopsy is performed or a final disposition > made. Decom
ity clion, forces decom posed blood an : yAs e position slows down or ceases if a body is refrigerated,
FJ;"J(JV nud\’ [Jr”_l(:l‘l-, by a pn]"[)cess CaIIEd P“ﬁg”?ﬁ"deterio_ thn thl' b(“jy s t\xpty‘qud tn room tE‘I‘npt_‘rahu‘E‘, decom_
e , issue . cogniti f this accalcs
et i« ergoes :.kclvtc':mzatu'm, the rate of tmsut e position oceurs rapidly. Reu-wgmtlon ottms aaele_rate‘d
By (- “¢Pendent op environmental tempera Ltjal .t-efﬁ‘ decomposition is particularly unpnrta;lt it a person dies in

LR . men _ . . "
Pl"r"”ur,_ a4 bod Y exposed to a 100°F enwrzni'ﬂwn within a vold environment and is then moved to a warmer one.

4y com pletely decompose to a skele :
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venly throughout tltte
+ more rapidly 10
and bleeding
much more

Decomposition may not occur eventy -
body. For example, decompuosition aceurs ' p
'mjuﬁ-?d areas. [ a person is struck on the head :
accuis only in that area, decomposition may be ¢ the body:
advanced on the head than on the "“"‘mimjler Of l-]h fall in
Fhv larvae proliferate during summet, sprmg, 'c\m S d
warm, moist arvas of the body such as the eyes, nO-"‘;-' 1 @
mouth, Larvae are attracted to injuted areas, Wfﬂt:lit :;u};
feed on exposed blood proteins and cause acce el:it i
decomposition. Owing to the nneven decc\m]-?t‘ﬁmon' ]
common to see skeletonization in only part of the body.

FORENSIC ENTOMOLOGY

Entomaology is the study of insects, and forensic entomol-
ogy is the study of the insects associated with a dead
body, which is used to determine the elapsed time since
death. An analysis of the insects found on a homicide
victim by a qualified forensic entomologist can also tell the
investigators whether the body has been moved from one
site to another, if it was disturbed after death, or the posi-
tion and presence of wound sites, long after they are no
longer visible as such to the naked eye. Insects can also
be used in drug identification and the determination of
the length of time of neglect.'

Insects are invariably the first witnesses to a crime,
arriving within minutes or even seconds after death.
There are two ways to use insects to determine time since
death. The first method involves using dipteran (blow
fiy) larval development, and the second involves using
insect succession over time (Figures 9-5 and 9-6).

In the ears
In the eyes
Entrance of the nostrils

Beneath waist
Underneath shirt cuffs

// \ :) " Underneath pan legs

FIGURE 9-5 Body area from which to collect insects
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AFIGURE 9-6
Areas of skeleton most likely to harbor insects

The first method is used in the first hours, days, or
weeks after death and can determine the time of death
accurate to a day or less, or a range of days. The inseds
used in this method are those that arrive first on the
corpse, that is, the calliphoridae or blow flies (diptera)
These flies are attracted to a corpse very soon after
death, They lay their eggs on the corpse, usually infl
wound, if present, or in any of the body’s natural oI
fices (Figure 9-7). Their development follows a set, P™®
dictable cycle, and each of these developmental stag®
takes a set, known time. This time period is based "
t};e availability of food and the temperature. In the &%
E ?lhuman Corpse, food availability is not usually 2
drmtmg factor. Insects are “cold blooded,” so e
me;zlg»pl@ent is gxtremely temperature-dependent. Thi;r
‘.)vhichc;elc fa\t? increases with increased teﬂ‘Peramte:
dusrati Sults in a faster rate of development, so that r

 LOn of development decreases in a linear mart®
tE_‘-mPE'l'ature, and vice versa. o
of the oldest stage of insect on the col‘PaS
*ature of the region in which the body :av
angqjg?\:s 4N entomologist to determine thes'lte L
aid epae . ¥S W which the first insects OVIPO

BES, on the Corpse. This determination, I

An analysig
and the tempe
discovered
or the r
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AFIGURE 9-7 Fly larvae

This Individual had been dead for approximately four days.
His body was found in the backyard by neighbors. During
s period of time, temperatures had reached into the 905.
Note the fly larvae (maggots) in his nose and mouth.

ffa:}!: to a day or a range of days during which death
“urred. For example, if the oldest insects are seven days
""ﬂ, then the decedent has been dead for at least seven
T‘“S' This method can be used until the first adults begin
_ll:h:r;"ifge, after which it is not possible o deterfmne

T Zeneration is present. Therefore, after a single
d, the time of
at of
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ath ¥ generation has been complete
AT 18 3
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U successing,
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Weather station, indicated they had died more than
1_1 days before discovery, Reluctant eyewitnesses
were latey brought forward during the police investi-
gation and confirmed the date of death. The eyewit-
nESs_es were also able to jdentify the killer. However,
PECB}JSe the eyewitnesses had not come forward ear-
he.r' it was possible the jury might doubt their word.
This situation became more probable when two other
P_EO_ple came forward saying that they had seen the
VL_ctlrns alive and well and shopping in the mall only
eight days before their bodies were discovered. This
statement conflicted with the date of death identified
by the two eyewitnesses and meant that the jury
would have to make a subjective decision on who
was lying and who was telling the truth. However, in
this case, there was also the scientific, entomological
evidence, which clearly indicated that the victims had
died mare than 11 days before discovery. This evi-
dence refuted the testimony of the two shoppers and
supported that of the two eyewitnesses. Therefore,
the jury believed the earlier eyewitnesses, who were
able to identify the killer. He was convicted of two
counts of first-degree murder.

The second method of using insects to determine time
since death is based on the fact that a human corpse, or
any kind of carrion, supports a rapidly changing ecosys-
tem. The body decomposes from the fresh state to dry
bones in a matter of weeks or months depending on the
geographic region. As the body decomposes, it goes
through a predictable sequence of biolegical, chemical,
and ph_ysical changes. Each of these changes is atiractive
to a different group of insects. Some insects, such as the
blow flies, prefer to feed on the fresh body. Others prefer
the remains a few days after death, while still others pre-
fer the remains when they are dry. Some insects are not
attracted to the body itself, but arrive to feed on other
insects at the scene. Many species are involved at each
decompositional stage, and each group of insects some-
what overlaps the ones adjacent to it. The insects that
colonize a body are primarily species of flies (diptera)
and beetles (coleoptera).

Therefore, with knowledge of the regional insect fauna
and times of carrion colonization, the investigator can
analyze the insect assemblage associated with the remains
io determine a window of time in which death took
place. This method is used when the decedent has been
dead from a few weeks up to a year, or in some cases
eral years after death, with the estimated window of
bn;ndening as time since death increases. It can also
d to indicate the season of death (for example,
early summer) A knowledge of insect succession, together
\ gional, seasonal, habitat, and meteorological vari-
quired for this method to be successful.
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v Biow fly puparia indicated the ealrh:;
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ly in warm weather. This fact indicate

:: seath must have occuired before the prew‘ous fahll,
.'\-'_,.: w craus blow flies would have colonized t 'e
i ire life cycle, as evlr

romains and gone through an ent i
Jences by the empty puparia. It would also have
4 for the 'ater colonizers to arrive by March. The

of cold weather would have prevented additional
snization in winter, allowing some flesh to
remain uneaten, which explained why the remains
wers anly partially skeletonized. If the remains had not
pecn discovered in early spring, blow flies from the
upcoming summer would have completed the skele-
ranization pracess. Also, if the deceased had died ear-
lier in the previous year, the body would have been
entirely skeletonized before discovery. The insects,
therefore, indicated that death had occurred in late
summer of the previous year.
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EVIDENCE FROM WOUNDS
———— S ——

A hasic knowledge of wounds is of great assistance t

utficers who are responsible for injury and death 'mvesti(i

m,,‘ »rr:'. 1t‘ T!: rrthem reach preliminary conclusions. The
5 on types of wounds encountered by

gall

police aficers in injury and death inve
arm wounds, incised wi
wuounds, and ac crations.
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RE 9-8 bullet penetrating the skin
FIGU od inward, stretched, and perforated in the

A

The skin Is press

tched condition, after which it returns to its original
sire k

n. The entry opening is smaller than the diameter of
diately around the opening is a contusion
pullet rubs against this part of the skin
rernal layer of epithelial cells. (Courtesy
© 2007, www.nucleusinc.com, as

positio
the bullet. Imme
ring, because the
and scrapes the ex

us Medical Art Nustration,

Nucle A
t's Practical Homicide Investigation)

depicted jn Vernon J- Gebert

_the smaller the entry opening. The bul-
let passing through the stretched skin forms a so-called
contusion ring around the entrance opening as the bullet
slips against the skin that is pressed inward and scrapes
the external epithelial layers (Figure 9-8). The skin in the
contusion ring becomes conspicuous by drying after
some hours. In a favorable case, rifling marks on the bul-
let leave such a distinct mark in the contusion ring that
the number of grooves in the rifling can be counted. The
combined section of the contusion ring and entrance
opening corresponds to the caliber of the bullet or exceeds
it slightly. When a bullet strikes the body squarely, the
contusion ring is round; when a bullet strikes at an angle,
the ring is oval.

Along with the contusion ring, there is another black-
colored ring, the “smudge ring,” which often entirely
covers the contusion ring (Figure 9-8). It does not contain
?[:y -POWde; residues or contamination from the bore of
m;,‘ ffer:: Tht;ut consists wholly of small particles QTig'“‘a:;
el siu-rface of the bullet. The smudge "8 nl;;"t
that has P.l‘t Z;e case of clean-jacketed bullets ot 2 bulle

A hu]l‘::hbe, .through clothing.
is usually St[i:?-‘i‘"‘l‘g through the body forms
unpredictable Bht but can also be bent at an ang
through N b(‘;e’nj;;:z‘e.r _if the bu%let meets OF ith
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the shot was fireq Tl;) " tbe weapon was pomted by
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head is no’f always fata] To be
odtately fatal, the bullet must either produce 4 burst-
. offect of inure an artery of the brain or a vita] brain
Li—m‘ A shot through the brain that is not m\H\Ediately
t-ml does not always produce unconsciousness. Even
:.;.!1;':1 the heart has been _pefrforatecl by a bullet, it occa-
qonally happens that the In}lured ‘person lives for several
HoLITS. petaining some Capacity of movement.

t is oftent difficult to distinguish the exit wound from
ihe entrance wound, especially from a shot at lon

g range
with ametal-jacketed bullet, assuming, of course,

that the
sullet passes through the body intact. In a favorable case,

e exit wound may have a ragged appearance with flaps
directed outward. To determine the direction of the shot
with certainty in such a case, an autopsy is necessary. If
the bullet was damaged by its passage through the body
i if there was a bursting effect, it is generally easy to
determine the exit wound, which is then considerably
arger than the entrance wound and shows a star-shaped,
ragged character, with flaps directed outward. Note,
iowever, that in contact shots the entrance wound may
% ragged and star-shaped. A bullet that ricochets may

Vrike with its side, or obliquely, and produce a large and
haracteristic entrance wound.

Close and Distant Shots

15 very important to be able to estimate the distance
M which a shot was fired. In many cases this fact is
" only evidence available that can distinguish among
vicide, 2 self-defense killing, manslaughter, or murder.
In practice, distinction is made among contact, close,
S distant shots, A contact bullet wound is made when the
L i4e of the weg pon is pressed against the body when
" shot i fired. In a close shot, the distance of the muzzle
1_S IF*SS than about 1% inches from the body (Figui.fes 9-9
49-1g), whereas a distant shot is one fired at a distance
RIEater than 18 inches™ (Figures 9-11 and 9-12). .
i }J}: the case of 5 contact shot against an expoiecji i?es
arg\ ; b ody, soot, metallic particles, and powder edur‘mg
the ;wen o the body and can be found thsfe e
aruunlfjtopsy' Blackening, caused by soot an ntF;ct el
the enry opening is often absent. A €O
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y Incompletety
/ burned

Powder graing

AFIGURE 9.9 Fire
Close shot, short dista
incompletelv burned
the zone of blackeni
immediately around

arm discharge at close range

nce. The diagram shows both
powder grains and smoke deposits in
ng. The powder grains are concentrated

the entrance hole. (Courtesy Nucleus Medial
Art ustration, © 2007, www.nucleusinc.com,

as depicted in Vernon |,
Geberth's Practical Homicide Investigation)

AFIGURE 9-10 Close range gunshot wound
This victim was first assaulted with a knife and then shot
numerous times in the left side of the head. Note the
blackened area around the bullet wound indicating direct
contact or very close contact with the skin.

against a part of the body protecte.d by ::lothing often
produces a powder zone on th'e skin or in the c_lothes,
and soot, powder residue, and fragments of clothing are
‘ sven into the track. In a contact discharge, the entrance
f(iuﬂd differs considerably from an entrance W(?\_u’-].d in

lose shot or a distant shot. WhEII'L a co.ntact shot is fired,
the s of the explosion are driven into the track but
::z E)iiid out again and produce a bursting effect on the



i ce
rm discharged from a distan

" ¢ 3.9, 1 jagram
f‘lL;U E 11 i 1“1‘”"‘.“‘1“9 (e __\he(f(‘_i1
" e, et T

e K | ns, but na crinoke dEL.US|L

A g I Y BTG ‘ R

. (b FLesy Nitcfetts Medial Arl tus n e
e . ractica
o s deplt 1ed in Vernon I Geherth's P
' 'f'.-rr.ﬂm,r‘ C

\
—eriaptineg
R Qe

«FIGURE 9-12 Distant shot

When a bullet strikes a bady from a distance, the skin is first
pushed and then perfarated while in the stretched state,

Afier the bullet has passed, the skin partially refurns to the
original position, and the entry opening is drawn together
and is thus smaller than the diameter of the bullet, The

bullet passing into the stretched skin forms what is called a
contusion ring around the entrance as the bulet slips against

tne skin that is pressed inward and scrapes the external
epihielial layers,

‘:\Lil'l and <lothyes

P entrance wound i o
_ ‘ s often slar-shape
with liy||'5- directed anlward (bigure y-| §) ‘ }".d
A cluse shot prodices g ; . ]
: b d 7ome ol Blackoning ase
the entrance wound uf th s

‘ ¢ track, enhor gn th
on the clothes, Sometimes the Name

v oskin or
has a singemg action aronnd this ope

from the muzzle
g, with hair ang

. -1 Contact bullet wound
:l:r:n?c::j:Ec:ntazt bullet wound to the forehe"ad. Note the
charring of the edges and the irregularly s'nap-ej:i tears of the
skin owing to the undermining of the s_calp. This cont'act
bullet wound was made from a .38-caliber bullet against an
exposed part of the body (in this case, the hc.aad)..Soot,
metallic particles, and powder residue are driven into the
body and can be found during the autopsy.

textile fibers curled up. The zone of blackening 1s formed
of substances carried along with the explosion gases
When a cartridge is fired, the bullet is forced through
the barrel of the weapon by the explosion gases. Only 3
small amount of the gas passes in front of the bulle
The combustion of the powder is never complete, evel
with smokeless powder and still less with black p?Wde’
and the explosion gases therefore carry with them inco™
pletely burned powder residues, the amount 0f e
decreases as the distance increases, Thus, in a close s
a considerable amount of incompletely burned POW‘-iE
residue is found on the target. In addition to car’y’
t‘hlE‘i residue, the gases also carry impurities fro.m
inside of the barrel, consisting of rust (iron); all, ¥
Particles rubbed off the bullet. Metallic residues
:‘:ﬂlrl&;:\;;:lon cap_ and Fart:ridge case also DC‘:-'U;;;E
to the bod et)'l(Ph.\Slonl It. the:shot is tired ak a' rlgl cirt
la; if it ig Kr \¢ zone of blackening is practically ot
=L S tired obliquely, th is oval. The ext€
the zone of black i, ok M2 Zone i 6 miné
direct UbSeI‘V": tt eng\g is often difficult to deter 1é
1o, and it is often better to Photog
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) 111“}'“‘[.‘N with black powder show marks of burnin

qoyelt S ,

I\\:L L.iw‘\”m‘ of 46 inches and 4 distinct ge
ap e . DiSpQ]
.\w\\'\{‘
AW

- emoke np o 10-12 inches

x. l.,nl*ﬂ Lded in the target may be de
et ‘ o 3 tect. In distant shots, None
5 ;;:r""“:r t‘\ vlose shot can be detected
"*"";‘:::J:-r residucs oceur on the object fireg at in the
“.\t incompletely and completely

s 2 . burn_ed particles, A
N wl microscopic examination shoylg Precede any
arel

oical examunation, as it is often Possible to establish
.:‘[hl‘\ way the shape ‘and color o‘f unburned powder par-
s and to distinguish many kinds of powder.

 Rlack powder, which COnSists of potassium nitrate, sul-
r and charcoal, 15 identified by the presence of potas-
am and nitrate in the‘ entrance wound, Smokeless
aowder consists chiefly of nitrocellulpse Or of nitracelly-
.-u:-c with nitroglycerine and is identified by the presence
. mutrite, which can be detected by various microreac-
;m;_ The grains of smokeless powder are generally
wated with graphite and occur in many forms (for exam-
o, round or angular discs, pellets, and cylinders).?

High-Velocity Rifle Wounds

The difference in the size of the wounds and damage
dme between handgun bullets and rifle bul
aallv those of a large caliber,
sample, Figure 9-14 depicts an

asily detep.

Posit of
sed graing of
tected even at
of the charac-

lets, espe-
can be considerable. For
individual who was shot
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in fhe head one time by
ufﬁ(-‘t;‘r Was armeg with
subject hay barricade

I'u_)h:]in'g A hostage, He

a police swat teamn member. The
a 308 Remington 700 rifle. The
d himself in a motel room while
the fatal mi. * Was shot in the head after he made
oom . Tistake of slightly opening the door to the motel
G and POLBting his rifle . the direction of police
?’WAI team member, The rifle the decedent was holding
15 depicted on the loft side of his body.

Shotgun Wounds
A ShOF%Un is a smooth-bore, shoulder-fired firearm and
'8 typically used to fire multiple pellets, rather than a
Single slug. The most

common gauges with their corre-
Sponding bore diameters are as follows:?

* The pellets fireq
No. 9 shot to 0.3
A "wad,” which
lies between the
modern shells y
* A shotgun shell

Ple of hundred

large lead slug,

range in size from 0.08 inch for a
3 inch for 00 Buck.

may be either paper or plastic,
shot pellets and the powder. Most
se plastic wads.

€an contain anywhere from a cou-
pellets to nine for 00 Buck, to one

Entrance Wounds. From contact to 12 inches, there is a

single round entrance 0.75-1 inch in diameter. The edge
of the wound shows an abrasion ring, As the distance
between muzzle and

skin increases, powder tattooing
appears. Powder blackening is most prominent at less
than 12 inches. Pow

der tattooing is considerably less
dense than it is in pistol wounds.

When peliets are discharged at between 3 and & feet
of range, the single entrance wound widens to 1.5-2 inches

in diameter and shows “scalloping” of the edges. At

about 6 feet, the pellets begin to separate from the main

4FIGURE 9-14

High-velocity rifle wound

This individual was shot in the head
one time by a police swat team
member. The officer was armed with a
-308 Remington 700 rifle. The subject
had barricaded himself in a motel|
room while holding a hostage. He was
shot after he made the mistake of
opening the motel room door and

pointing his rifle at a member of the
police SWAT team.
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» FIGURE 9-15

Close-range wound from &
12-gauge shotgun

In shotgun entrance wounds, the
characteristics of the wound vary
hased on the distance between the &
muzzle and the skin. For example,
from contact to 12 inches, the edge of
the wound shows an abrasion ring.
As the distance increases, powder
tattooing appears. This photo shows
that powder tattooing is considerably
tess dense thap it is in pistol wounds.

tion component of a cartridge. Examination is done 1,
analyzing particles characteristic of primer residues o .
subject’s hands, face, or clothing. Of primary interest tg anz.
lysts are antimony, barium, and lead. The Scanning Ele.

mass of pellets. Bevond 10-12 feet, there is great variation
in the spread of the pellets (Figure 9-15).

The Wad. At close ranges, the wad will be propelled into

the body through the large single entrance wound. Beyond
10-15 feet, the wad will have separated from the pellets
and will not enter. However, it may mark the body. The
gauge of the shotgun and the size of the pellets can be
obtained trom the wad and pellets, respectively. On occa-
sion, a plastic wad may be marked by the choke or irreg-
ularities at the end of the barrel, making ballistic
comparison possible. '

Range Determination. Range determinations can be
made later if the size of the shotgun pattern was described
at autopsy and duplicated on paper. The same weapon
with the same type of ammunition must be used in dupli-
cation of the pattern if accurate results are desired. Range
formulas do not work.

X-ray patterns of the shot in the body are useless for
range determinations, as are patterns on the body in
which the shot first struck the target.

The size of the shot pattern on the body depends primar-
iy on the choke of the gun. The type of ammunition and
Barrel length are secondary factors. The size of the pellet
pattern is independent of the gauge of the shotgun, and an
Increase in gauge just increases the density of the pattern,

Exit Wounds. Shotgun pellets rarely exit except w

: _ hen
used as instruments of suicide in the

region of the head,
Gunshot Residue (GSR)

Gunshot residue (GSR) analysis is used to

: 3 determine i 4 gyps.-
ject may have fired o weapon, handled

i object—{for o

P ‘ . xam-
ple, a vicim’s shirt, with primer residue on it ar been |
e ) § - ! I

the vicinity of a tuearms ischarge ™ " Dyimer” is the ign'1

¢ v i

tronic Microscope (SEM) is commonly used for analysis,

As approximations, GSR remains on hands for 3 hours
faces for 8 hours, and nasal cavities for 48 hours.* If ther
are multiple exposures to GSR, a determination cannot b
made as to which person fired the weapon or his/her
relative position to the gun when discharged. Nor does
GSR analysis reveal the muzzle to target distance. There
is some evidence that a person could enter a room affer
a shot was fired and acquire GSR.”

GSP particles dissipate with normal activity and
should be collected as quickly as possible, although they
are longer lasting on suicide and murder victims becaust
of this lack of activity. Gunshot Residue Collection Kit
are commonly used for this purpose .

If safe and otherwise possible to do so, the suspect>
hands should not be handcuffed in the rear, because GeR
may be wiped off. Visually inspect the suspect’s h@ds for
smudges, taking a photograph of any noted. Do not finge®
print the suspect before collecting samples. The investigat®”
should wash his/her hands and wear latex-type gloves

Open a container ang remove the round disc, whid®
i:th ped like a shoe polish applicator, except that its bqtfﬂg
138 an adhesive surface, Press the adhesive side a?_;‘lmﬂ
3”‘ hand in the area of the back of the thumb, mbb.mfex
ﬁ: fz on the web of hand between the thumb aﬂdﬁ;n e
ﬁ; Ll‘ruar::d down the index finger, extending t© the 12"
lost.” Th;g:ﬁ y Phbing in this area until .”shck.lﬂse lod
and marke 1‘\ 1S then replaced in the container 2 gad |
bethi sl 4 I the usyaj manner. The other aEs dises !
The c;)n:;j:Jt:I‘E‘ :nfa;f are p roce.ssed using separd ¢ |

; e€n transmitted to the Jab:



inflicted with a knife
Tewound Is narrow at the edge and gaping at the middle.

sucn wounds typically bleed a lot. Incise wounds are often
sficted with a sharp-edged instrument such as a knife or a
rzor. The wounds are sometimes found on the arms, face,
ing 1885,

INCISED AND STAB WOUNDS

“7e incised wound—more commonly referred to as a “cut-
g wound "—is inflicted with a sharp-edged instrument
s knife or a razor. The weapon typically employed
cing both incised and stab wounds is a pocket-
Hie although kitchen knives are also common. In com-

son with shootings, fewer cutting assaults result in
Zath, largely because the perpetrator’s intention was to
"% or disfigure rather than kill the victim. Cutting

“nds are often found on the arms, face, and legs. Even
iy '.n_ese »-friendl_\.-'” cuttings, as they are sometimes referred
> Ceath May occur. When the victim deoes die from a
Ting Wound, it generally is found around the throat.
r EYEtY of most incised wounds is directly related to
'-"- "#Pe and shay pness of the weapon, the part of the
_"_“‘.. *INg cut, and the amount of force used in striking
i M- The incised wound is typically narrow at the
J ‘ jr i REPing at the center, with considerable bleed-
=%h

=

q EUre §. 16). Thes inex perienced investigator may con-
:.‘.(A th,*‘* 2 Baping incised wound was inflicted by a large
: .-.xl'!g m‘!h‘un..-n Eo

Sade However, a small knife with a honed
M. ® @pable f
st fn';quf"rﬁl]u, |

]

oMy

) erp
My d

wsing very severe wounds.

leath is caused when a stab reS}llts
dMage to 4 vital organ, internal bleeding,
ey | i *Clondary infections that develop several dl"Yﬁ
["P‘E\‘ --E: Attack. Any of these factors may itself be fatal;

L Ot - . . and
g, r:n OCcur in combination. The shape, size, a
o, 2 Of the )
ity >

. [ plad and
lade all determine a wound'’s shape @

7 J . ) st
Jnt"anas does the manner in which the knife is thru
"ﬂu[liplepsuue

d out of the body. One noticeable aSPec}t\:ri
wounds is their different shapes W
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AFIGURE 9-17 Multiple stab wounds
Death from stab wounds generally results from severe
damage to a vital organ, internal bleeding, shock, or
secondary infection that may develop several days after the
attack. The close proximity of these wounds indicates that
the victim was unable to struggle to any sufficient degree.
Even wounds inflicted with the same knife as depicted in this
figure can be quite different in size and shape.

made with the same knife. The proximity of the wounds
in a multiple-stabbing assault may be helpful in deter-
mining the actions of the victim before death. If the
wounds are concentrated within a smail region of the
body, then there is a good possibility that the victim was
immobilized at the time of the assault—that is, held
down, asleep, or intoxicated (Figure 9-17).

PUNCTURE WOUNDS

At one time the weapon most frequently used in assaults
resulting in puncture wounds was the ice pick. However, ice
picks are neither used nor as readily available today as
they once were. Leather punches and screwdrivers also are
capable of producing puncture wounds, which are nor-
mally small and have little or no bleed?ng. Such wounds
can be easily overlooked, particularly if they are in hairy
parts of the body. Infliction of a puncture wound produces
death in the same way as do stab wounds (Figure 9- 13).

LACERATIONS

When used in an assault, clubs, pipes, pistols, or other
such blunt objects can produce open, irregularl_v shaped
wounds called lacerations. Such wounds bleed freely
and charactevistically are accompanied by bruisin

around the edges. There is not necessarily a relationship




HINV
sam CHAPTER 9 INJURY AND DEAT

e
»~FIGURE 9-18 Puncture wou‘n.d
This victim received multiple ice-pick
stab waounds. Leather punches and
_ ccrewdrivers are all capable of
producing puncture wounds. Bmﬂ_mtse
there is often little bleeding, & single
wound can easily be overlooked,

particulardy if itis.on a hairy part of
the body.

betw cen the shape of the wound and that of the weapon
emploved. QOccasionally, when considerable f.OI-’Ce s
used in an aftack, an impression of the weapon 1s left
on the victim’s skin. Most frequently, when death results
from an assault in which lacerations were inflicted, the
cause is severe head injuries. Laceration wounds may be
intlicted accidentally, as in the case of an intoxicated
person who falls and strikes his/her head against a curb
or step. In some instances, circumstances may appear

more suspiclous:

Checking the back doors of businesses at about
9:30 Pm., an officer found the proprietor of a jewelry
store dead at the open rear entrance to his store. He
had sustained a large laceration on his forehead and
had bled considerably. At first, it appeared that a mur-
der had taken place during a robbery or burglary. Care-
ful processing of the scene yielded traces of blood and
one small skin fragment from the brick wall near the
Tear entrance,

It was established that nothing was missing from
the business. The medical examiner found the cause
of death to be a heart attack, The head laceration con.
tained minute traces of brick, Thus a reconstruction of
events showed that as the owner was closing his hysj.
ness, he suffered a heart attack and convulsions strile-
ing his head against the hrick wall, The !a(eratit;ns he
suffered made it look as though he had suffered f
head wound. @ fatal

- =
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The severity, extent, and appearance of injuries qye "
blunt trauma depend on the. amount of force delivere,
to the body, the amount of time over which the forc i
delivered, the region struck, the amount (extent) of body
surface over which the force is delivered, and the nagyr
of the weapon. If a weapon deforms and/or breaks o
hitting the body, less energy is delivered to the body ts
produce injury, since some of the energy is used
deform and/or break the weapon. Thus, the resultant
injury is less severe than would have been the case if the
weapon did not deform and /or break. If the body moves
with the blow, this increases the period of time over
which the energy is delivered and decreases the severity
of the injury.*

For any given amount of force, the greater the area
over which it is delivered, the less severe the wound,
because the force is dissipated. The size of the ared
atfected by a blow depends on the nature of the weapon
and the region of the body. For a blow by a weapon
with a flat surface, such as a board, there is a diffusion
of the energy and a less severe injury than that caused
by a narrow object—for example, a steel rod—delivere’
with the same amount of energy. If an object pmjec‘tb
from the surface of the weapon, then all the force w*h
be delivered 1o the end of the projection, and a mut

:;S;etsevere wound will be produced. If a blow jih Ciei:p
of llmcl:: ;ml?ded Fortion of the: body, such ” h more
severe thE; (.l"l.gure 9-19), the wound will be mui deliv-
el n would I_:ae the case if the same force ¥ pack

' a flat portion of the body, such as the
V\There there wijj| be a ereat .'f st and more
dispersion f foren 27 greater area of co.

arce,




AFIGURE 9-19
Lacerations resulting from g pistol
This victim was: pistal whipped to ¢
This assault resulted in numerouys |
Such wounds bleed freely and ¢har i

Whipping

fands, the fingers, and the forearms (Figure 9-20). In the
”\“T aggravated form, defense wounds resulting from a

e may even result in one or more fingers being severed.
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STRANGULATION WOUNDS

is the same as in hanging, namely, occlusion of the vessels
that supply blood and thus Oxygen to the brain. Con-
sclousness is lost in 10-15 seconds, 2*

Ligatures used range from electric cords ( Figure 9-21),
neckties, ropes, and telephone cords to sheets, hose, and

<FIGURE 9-21
- Ligature strangulation
| The pressure on the neck is applied
\ by a constricting band that is
tightened by a force other than the
body weight. Virtually all cases of
ligature strangulation are homicides.
The victim in this photo died as a
result of strangulation by use of an
electric cord.
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he
undergarments, The appearance ol a ligature mﬂrk.m1 l(l:':
neek s subject to considerable variation, dl‘P“"d”?h.,d
the nature of the ligature, the amount of resistance nIfL'L-{
By the victim, .uullthv amotmt of force used by ifjeansi '
ant. The ligature mark may be faint, barely visible, 01!
abwent \‘mm\; childien or incc.I_wawilnlvd adults, BSPL‘;
cially if Hﬁ' Iiul‘\tul\‘ is soft (for cmm;fvle. a towel) ‘mf
removed imm‘pdmtvl\' after death. If a thin ligaturff 15
used, there will be a .\'m‘_\-' prominent deep mark ren.cn-'cl'
ing the neck. Tnitally, it has a yellow parc]'1nw.nl-'1k€
appearance that later turns dark brown.

In ligature strangulation, in contrast to hangings, the
ck in a horizontal

ligature mark usually encircles the ne
N en

plane often overlying the larynx or upper trachea. Wh
a wire or cord is used, it usually completely encircles the
neck. There may be a break in the furrow, however, ust-
ally at the back of the neck, where a hand has gra:;ped
the ligature and tightened it at that point. Aside from the
ligature mark, abrasions and contusions of the skin of the
neck are usually not present. They may occur, however,
it the assailant places his/her hands beneath and around
the ligature and twists it, tightening it around the neck,
or if the victim claws at the neck in an attempt to remove
the ligature or relieve the pressure. If there is more than
one loop of the ligature around the neck, there may be
bruising of the skin if the ligature pinches the skin between

two loops.

Manual Strangulation

Manual strangulation is produced by pressure of the hand,
forearm, or other limb against the neck, compressing the
internal structures of the neck. The mechanism of death
is occlusion of the blood vessels that supply blood to the
brain. Occlusion of the airway probably plays a minor
role in causing death, if any at all.

Virtually all manual strangulations are homicides. One
cannot commit suicide by manual strangulation, since as
soon as consciousness is lost, pressure is released and
consciousness is regained.

In most cases of manual strangulation, the assailant
uses more force than is necessary to subdue and kill the
victim. Hence, marks of violence are frequently present
on the skin of the neck. Usually, there are abrasions, ¢on-
tusions, and fingernail marks on the skin (Figure 9-22),

Although in most manual strangulations, there is evi-
dence of both external and internal injury to the neck,
N some cases there 15 no injury, either externally or
infernally, For example, one medical examiner S
seeing three mewnl. in a three-month p:::::zil \:\‘J&;E?ﬁ;j

been manually strangled. The first wormai showed abig-

rally; the
second showed cangestion of the face with fine. pete

lutely no evidence either externally or inle

chiae of the canjunctivae (discussed later in this chapter)
: i s Chapter

and skin of the tace, but no evidenee of injury to th
. v

neck, erther externally or imternally; and the third victim

showed the classic evidence of Injury: abrasions and
b sions anc
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g1 o g— .
AFIGURE 9-22 Death by manual strangulation
This victim died as a result of manual strangulation. Note the
crescent-shaped fingernail marks on the center of the throa
along with bruising on the sides of the neck, indicating thy
the assallant attacked from behind.

scratches of the skin with extensive hemorrhaging info
the muscles of the neck. All three women were killed by
the same individual. All three had blood alcohol levels
above (.30. The modus operandi of the perpetrator was
to meet a woman in a bar, buy her liquor until she was
extremely intoxicated, and then go off with her and
have intercourse. He would then strangle her. At the
time he strangled them, the women were UNCONSCious
due to acute alcohol intoxication, so a very minimd
amount of pressure was necessary. He would place his
hand over their necks and push downward, compres
ing the vessels of the neck. In the last case, the indi
vidual regained consciousness and struggled, with the
resultant injuries. The perpetrator admitted having

killed a number of other women in the same way o

Previous years in a number of states.

~ In manual strangulation, the victims aré BBy
female. When they are male, they are often highly mH’:E
icated. In all manual strangulation cases, 4 complé

toxicological screen should be performed.

ally

SuUlCcibE -

For the investi ; ’ parent sul
It stigator, a major concern in an aPF* " - lf
cide Case §

i 18 to make certain that the de“ﬂ_1_ w cases
t;]'T HIL-‘_ed and not the result of a homicide. I - o thif
e mvestigator finds overwhelming Evjdgrlfe



at the scenc: n Otf,ler €ases, importang informat;
offect victim's behavior before death cap o
b -elat'i\"es' friends, COWOI’kers, and e i
any |

it fhe
fron Commirt“eci for the EOUOWing =
je It

, ill health or t‘OﬂSl‘d_el'able pain;
were marital strife;
e St

€ obtaineg
MPloyers. Suigige
asons;

5 recent emotionally n.iamaging eXperience,
n unhappy !lﬁ\'(‘lﬂft\?!ll', separation, oy divo
financial dift‘icnlh_es, 1-ncluding the threat o
ower standard of living or failure to Mmee
significant and past-due financial Commit
‘p:qg(ci\ ed or actual humili_ation;
wmorse over the death of a loveq one;
cuilt for an act of one’s own doin
:he cannot forgive him-/herself:
o revenge frequently by adolescents whg have seri-
aus ditficulties with parents or Spurned lovers and
want to punish them and make them feel guilty
about whatever difficulty preceded their death.?

These factors are far from all inclusive, but the inves-
dzator will find a significant number of suicides associ-
sred with them, Conversely, if there is an apparent suicide
and thorough scrutiny fails to produce a solid motive,
then the investigator’s suspicion should be aroused.
Thus, in all apparent suicides the possibility of a criminal
mmicide should never be lightly discarded.

such as
rce;

fa much
t some
ments;

g for which he/

METHODS AND EVIDENCE OF SUICIDE

‘ine methods are most commonly employed in suicides:

“iting; hanging, ingesting sleeping pills and other
“Narmaceuticals, drowning, cutting and piercing, ingest-
"20f poisons, inhaling gases, jumping from high places,
m?entionaﬂy crashing an automobile.®
"‘“bDUgh all of these can be simulated in the commis-
"ot murders, there are important differences in phys-
< evidence that distinguish suicides from murders.

=y

;“"ShOt Wounds

h Metimes difficult to determine whether a gunshot

:u" “as self-inflicted or resulted from’tht? actlonfhoi
rr-lajsgajlam_ Hr,»wa-w:r, there are certain mdlca:o;s e?ils
IHL-"h)re hk’lpfu] n reac}-wmg 4 C"jﬂl:lusm-)ﬁ- One c; t;'l:s TO-
Joct l(—-?at]”n of the wound and the trajectory o 1et[i’10d
Ay on Entering the body. The most commﬂfll..n ~jc-t'1m
g NG suicide with a firearm B e; t. 1f

n_ Andgun to the temple and firing a s‘ov‘es-
hgato.lf 10 exit wound it will be difficult Fo?.;hfhlenﬁm-
iy ) SClermine the precise angle at whic tually be
otan htered, Thig information will even :a] days
b@fm_e d'..l'ring the aUtOPSYr but it may be SEVEl'-ime the
Nygge: ne is Performed. However, in the mez’;ﬂ term’ina*
fiong 1gatg,? Must make some preliminary Lt;e- points
Bseyyge, following case illustrates some of

Ssed thl.ls far,
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A man tele , . ]
Phoned th :
that his wife & police hysterically, reporting

police ang ad just shot and killed herself. When the
o a g an amht.'llance arrived, the victim was dead
baing v et w0u_nd in her upper left temple. The hus-
e holding the gun with which he alleged his

e had shot herself. He stated that he had arrived

home‘fmm work just before the incident but that nei-
ther his wife

nor their three preschool-age children had
been there. His wife had arrived home a short while
later, and she had been drinking heavily. When he
qu‘estio;ned her about the whereabouts of their three
children, she told him they were at his mother's home.
A heated argument then followed about her neglect of
their children, her drinking, and her seeing other men.
According te the husband, his wife then slapped him
in his face, and he slapped her back. At that point, she
walked overto a nearby desk drawer, where he kept a

revolver. She removed the revolver from the desk
drawer, placed the barrel against her head, fired a
single sh

ot, and fell to the floor. No one else was home
at the time this incident occurred,

The following set of facts was revealed by the medical
examiner’s autopsy report:

* The bullet entered the upper left portion of the
head, traveled downward through the brain, and
continued downward through the victim's body,
coming to rest in her chest.

* There were no powder burns present around the
gunshot wound.

* Death occurred immediately.

» If the wound had been self-inflicted, the vichm
would have been holding the weapon in her left
hand, at least 2 feet from her head, and would
have used her thumb to pull the trigger.

The relatives of both the victim and her husband pro-
vided the police with the following information:

o To their knowledge, the victim had not been
despondent, nor had she ever previously
attempted or discussed suicide.

e The victim and her husband had been having
serious domestic difficulties, because she was
seeing other men, spending‘the _huuse money on
liquor, and not properly caring for their three
young children.

» Both parties were known m' have assaulted each
other in domestic disputes in the past.

e The victim was right-handed.

These facts tended to indicate the victim’s death was

not a suicide but a eriminal homicide. An interrogation of
oL & ¢ 5 =

the husband confirmed what the facts suggested—namely,




» FIGURE 9-23

Suicide by shotgun

Thi< individual placed a 12-gauge
shotgun against his right temple and
pulled the trigger. As cai be noled,
there are scorch marks around the
entry wound near the right ear,
Shotgui wounds to the head,
oxpocially those involving targe-gavge
shotruns, generally result in enormous

danrage to the head,

that he was not telling the truth. The husband related that
he had been truthful about the events leading up {0 the
argument, but after his wife slapped him, he had angrily
knocked her to the floor, removed the revolver from the
deskh drawer, and gone back to his wife, who was now
on her knees. Standing over her, he fired a single shot
into her head. After shooting her, he became frightened
and fabricated the storv of his wife’s suicide.

This case demonstrates the importance of two factors
in the investigation of an alleged suicide. The first is the
importance of the location of the wound on the body and
its trajectory on entering the body. Second is the presence
or absence of evidence indicating that the victim was pre-
disposed to committing suicide.

Suicide by Use of a Shotgun

The use of a shotgun to commit suicide can result in enor-
mous physical damage, especially if the gun is discharged
into the head (Figure 9-23).

Hanging

Certain misconceptions associated with suicidal hang-
ings can lead to erroneous conclusions. The first is that
the victim’s neck gets broken and, second, that the feet
are wuﬁ;‘-ﬁ'!ldrd off the floor. Although bUt’h of t_hESE‘ con-
ditions may occur, they are exceptions rather than the
rule. The first misconception is related to the circums-
stanices of legal executions by hanging. In legal exacu-
tions, the procedures involved in inflicting death are
intended to result in the neck being broken, This s
a(_,o|F.I|I~,|,.,]'.{-(f i'._\; the use wl a specific type of noose and
a gallows with a trap door through which the person
will drop some predetermined  distance before lmiﬂg
abruptly stopped. However, in a suicidal hanging, even

he feet are suspended, the neck is rarely broken
because the fall is not long enough te cause the SEVE['EI
jolt necessary to break the neck (Figure 9-24)

It is also fairly common in suicidal hangings for g,
victim’s feet or even the knees to be touching the ground
Occasionally, the victim is found in a sitting position,
Finding victims in these positions often creates suspicion,
because it is difficult for inexperienced investigators fo
understand how anyone could remain in these positions
while slowly choking to death. They might improperly
conclude the victim first was rendered unconscious or
was killed and placed in the hanging position. It is mor
likely, however, the victim did not slowly choke to death
but rather first tied the rope around some supportiag
device and then around his/her neck. Pressure was then
applied by the victim either by crouching down, if in 2
standing position, or leaning forward, if in a sitting post
tion. This initial pressure painlessly cuts off the flow o
blood to the brain, which results in unconsciousness. When
unconsciousness does occur, the full weight of the body
is then applied to the noose, whereupon all oXyger is'cul
off to the brain and death follows. There is Very ' .
physical pain associated with suicides of this tyP&: f_om,?
considers that many suicidal hangings occur in "‘Ct{mi
homes, then it is logical to expect the feet not to be '-,.u-
pended above the floor, because few household of e
are strong enough to hold the weight of 2 WY "
penhded body or one that has fallen several feet 107
chair or table :

Livor mOrt.is is most pr d in the lower Pornoﬂ
of e gvame rei most pronounce mf Jips, and jalw-
There mw» bi |. egs an_d 4-31‘01.1[-161 the face, o the dis*
silomn tiu:{ 1-: mmfe variations in t'h‘? 1o_calt1 © _ wher
desth ncc;: ?e”d{“g on the position of the inds P

s in this manner, one frequently ﬂbluﬂd

chial lwnmrrlmging in the eyes, caused when 8
A

when t
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= FIGURE 9-23

Suicide by shotgun

This individuat placed a 12-gauge
shotqun against his rght temple and
pelied the trigrer. As can be noted,
there dre seorch marks around the
enfry wound near the right ear.
shotgun wotinds to the head,
especatliv these Invotving large gauge
shamuns gererally resalf iy @normaus

damage (o the head.

B = -

that he was not telling the truth. The husband related that
he had been truthful about the events leading up to the
argument, but after his wife slapped him, he had angrily
knocked her to the floor, removed the revolver from the
desh drawer, and gone back to his wife, who was now
on her knees. Standing over her, he fired a single shot
mto her head. After shooting her, he became frightened
and fabricated the story of his wife’s suicide.

This case demonstrates the importance of two factors
i the investigation of an alleged suicide. The first is the
importance of the location of the wound on the body and
it> trajectory on entering the body. Second is the presence
or apserice of evidence indicating that the victim was pre-
disposed to committing suicide.

Suicide by Use of a Shotgun

The use of a shotgun to commit suicide can result in enor-
maus physical damage, especially if the gun is discharged
into the head (Figure 9-23).

Hanging

Certain misconceptions associated with suicidal hang-
ings can lead to erroneous conclusions. The first is that
the victim’s neck gets broken and, second, that the feet
are suspended ofl the floor. Although both of these con-
diions miay oceur, they are exceptions rathep than the
rule. The first mysconception s related o the circum-
stances of legul executions by hanging, In legal execy-
tions, the procedures involved in mﬂn_ting ‘;Ivath are
mtended 1o resull i the neek l’u-ing broken. This iy
accomplished by the use of o specific lype of noose and
a gallows with a trap door through which the person
will drop some predetermined distance before bieing
abruptly stopped. However, in a suicidal hemging, e"w:‘
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when the feet are suspended, the neck is rarely brojey
because the fall is not long enough to cause the severé
jolt necessary to break the neck (Figure 9-24)

[t is also fairly common in suicidal hangings for the
victim's feet or even the knees to be touching the ground,
Occasionally, the victim is found in a sitting position,
Finding victims in these positions often creates Suspicion,
because it is difficult for inexperienced investigators to
understand how anyone could remain in these positions
while slowly choking to death. They might improperly
conclude the victim first was rendered unconscious ot
was killed and placed in the hanging position. It is more
likely, however, the victim did not slowly choke to death
but rather first tied the rope around some supporting
device and then around his/her neck. Pressure was then
applied by the victim either by crouching down, if iﬂ.ﬂ
standing position, or leaning forward, if in a sitting pos
tion. This initial pressure painlessly cuts off the flow of
blood to the brain, which results in unconsciousness. Whe"
unconsciousness does occur, the full weight of the'.}'—’-"d}r
is then applied to the noose, whereupon all oxygen Lc,-cu*
off to the brain and death follows. There is very b
Physical pain associated with suicides of this tyPe€: U,OT»
considers that many suicidal hangings occur it Vlcﬂl:q.
1‘10r1rl1jezs,i then it is logical to expect the feet not IZ 2‘:};&
pended aboy i seho
. Stmngoe :O:f\;‘ﬂt(;o; t;ecause fev_v_ houf o fully S

_ old the weight of @ from 4
Pfjn.de‘i body or one that has fallen several feet
chair or table, -

Liver mortis ia od in the lower P gr‘tlﬂ
of the ars 1S most pronounced in t lips, a0 aw
Thure I‘I‘l ’1“"";'“\‘?1 lﬁ’gs an.d around the faCE,. fo he d¥
C"‘l".”'i"tio‘,{ry ;e Some variations in t‘he 19‘33;10 bo , Whe?
dL‘ﬁth 00::[1: Epend .lﬂg s pOSIUEY o ﬂev fiﬂds F e::_;
chial humurf} .m-thls- TROKEY, one freqreft: gmall blo

"aging in the eyes, caused when



«FIGURE 9-24 Suicidal hanging

This suicide victim has been in thisg hanging position far
aporoxmately three weeks. The body isin an ad
of decomposition; the masslike substance on the body is
driet body fluids, The victim has used a ligature-type device
wrapped asound a bieam in the attic to suspend his body.

vanced stage

‘esels in the eve bleed because blood pressure increases
= ESponse to compression around the neck (Figure 9-25).

Occasionall_\--, hangings are accidental, not suicidal.
e individual may have himself in a modified hanging
“isttion while masturbatjng and acddentaﬂ}r fall, slip,
©d knock over the object on which he is standing,
Bulting in an actidental death, known as autoerotic
exual asphyxia; the intent is sexual rather than
in these cases, the genitals are exposed, and
e may be present. (Cha pter 10, “Sex-Related Offenses, ”
“ides an in-depth explanation of autoerotic death.)
e Presence of feces and urine is common because of

“h totg) relaxation nf the bladder and bowel muscles at
" time i death,

Zath ar S
Micdal,

Sleeping Pills and Other Pharmacenticals

Mg

"‘faf:mf. Pills and ber ]-;harmace'utica'ls I?a\l"e fo_r q\?;y
o, @ common rmeans of commitiing suicide.
V€ Some deay b resulting from the inges_lmn of
PINg pills, gy tranguilizing drugs may be acc1denta¥,
Ihe investigator has an ob!igatirm'fﬂ th‘““-'
T the death was accidental or suicidal. Cer-

Sy

all Whelfye
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AFIGURE 9.25 Petechial hemorrhaging in the eye
The victim of & suicidal

hanging. In suicidal hangings,
estigators often fing what is referred to as a petechial
hEmOFrhaglng in the e

vessels in the eye bleeding because of an increase

in'blood Pressure caused by the compression around the neck.

tain types of medication, such as barbiturates, when
mixed with alcoho] have a synergistic effect, which
increases the potency of the drug beyond its normal
strength. One should not be too quick to decide that the
death is a suicide until the investigation is completed and
some evidence is available to support this conclusion, [n
such cases, the investigator should seize as evidence any
femaining medication and its container. Frequently, the
container identifies the medication, the drugstore dis-
pensing it, and the physician prescribing it. There is
always the possibility that the medication was purchased
or obtained illegally, thus complicating the investigative
process. As in all apparent suicides, the investigator
should conduct interviews of relatives, friends, and
neighbors who may be able ko provide background infor-
mation about the victim,

Drowning

The majority of drowning incidents are sither accidental
or suicidal, but some are homicidal. Three questions must
be answered in apparent drowning cases before any final
conclusions can be reached: Was the cause of death
drowning, or was the victim first killed and then placed
in the water? If the cause of death was clrowning, did it
take place in the water where the body was recovered, or
was the victim drowned elsewhere and then placed in the
water where found? Was the victim conscious when
placed in the water? Answers to these questions can be
obtained by external examination of the bady by the
imvestigator and an internal investigation of the budy by
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|
* FIGURE 9-26 Drowning victim - /
This individual died from an '
accidental drowning. Note the pink
foam extruding from his nose and

open molth. /

a physician, External signs to indicate that the victim was

alive and conscious when entering the water include:

e objects clutched in the hand, such as grass Or bot-
tom soil commonly found in water;

« fingernail marks on the palms of the hands;

e white, pink, or red foam extruding from the nose
and vpen mouth (Figure 9-26);

e livor mortis most marked in the head and neck,
because the body settled with these parts in a

dependent position.”

And internal examination by a physician serves to
establish whether death occurred by drowning. The fol-
lowing evidence may be found in drowning cases:

—+ The chest cavity and the lungs are distended and
soggy, with fine foam in the trachea and bronchi.
-+ The heart is flabby, with its right side dilated and
filled with dark red fluid. The blood is unclotted
and usually hemolyzed owing to the absorption of
the drowning fluid into the systemn.
e The mastoid cells of the ear have hemorrhaged.
* In deep-water drowning, air embolisms may have
formed in the blood.

- * There may be water in the stomach and duodenum,.
\( » Algae and other marine particles may be found in

the stomach and adhering to the sides of the air

Pa‘-sbﬂ .P',)"‘L"

In removing the body from the water, the investigator
may notice considerable damage to partions ot the vie-
tim's body, espeaally around the head and face, Thig
should not cause the mvestigator to conclude prema-
turely that the victim was the object of foul play. Some
bodies of water contain many rocks and .‘»‘l‘lt‘“Hi a I’ree-
floating body hat is subject to strong corrents can bi

|GAT|0NS _)ff""/’f——{__—, 7\\ 1
e = .

repeatedly slammed into and dragged across such objects,
causing severe damage, especially to the foreheaq
knees, tops of the feet, and backs of the hands. In adg;.
tion, if the water is rich with fish, crabs, and othe
imarine life, these, too, can cause damage. It is not unusus
for the lips, ears, and nose to be at least partially eaten
away. The extent of damage from objects or marine life
in the water varies; understanding what can result from
their presence minimizes the possibility of premature
conclusions. But the investigator must also not preme-
turely conclude that all damage resulted after the body
was placed in the water. The medical examiner can help
draw conclusions about the actual nature of wounds
(Figure 9-27).

Cutting and Piercing Instruments

The instruments ordinarily employed in suicides by aut:
ting are razor blades, knives (Figure 9-28), and oceasie™
ally glass. One of the common characteristics of Suimfies
inflicted by these instruments is the presence of hesitat??
Fnarks. Hesitati arks are a series of lesser wounds
inflicted byE %-e VIChm in the general region of the 8
wound, often the wrists, forearms, or throat. It certal
throat cuttings, it may be possible to reach a conclusi®
about whether the injury was self-inflicted 0f resd
fr§m an assault. If a wound is self-inflicted, it te“d.s
de.ep at the point of entry and to shallow oufat!
minus, which is near, ar slightly past, the midhin® .
throat, In homicidal throat az&ing, the wound aPPHﬂz
deep from the start to the terminus. It is not uni s
A Vietim to inflict a series of severe cuts on ifferent?
f" the body to ensure death. The reasons vary/ Sﬂ-m ef‘e it
‘1“_"“"’“‘_8 the influence of alcohol of halluﬂﬂﬁd‘.g
L:,: 8- The prior ingestion of alcohol or drug® mﬂutﬁonl
" a planned prelude to the act of selfc*




JFIGURE 9-27
pecomposition and marine life damage to an
immersed body

Damage sustained by the victim in this photo
while the victim was immersed in water. Note
and eyelids are completely missing, and there is extensive

demage to the nostrils.and lips. These dareas are among the
first parts of the bedy to be attacked by marine life.

graph occurred
that the ears

W bl

U < *
Thig Bh Re 28 Syicide by knife .
g 29 20 indivldual who took his life by
8 Himisgy I the abdamen with a knife.

- = SUICIDE 2s5s

Self-inﬂicted Wotinds 5

to make . ! N be surprisingly brutal and tend

eve they were self-imposed. This

iS artic y .
- Particula, ly true When mutilation of the sexual parts is

edped 1o 5¢, @ 28-year-old man used a single-
gec ra‘m".b'ade to cut off hig penis. When questioned
< ; edics, the man said: “Tt’s just been eating away
-me Or so k’”-‘%r and when | thought about it, I heard
Voices say

N8 Do it, do it | yyas just angry at myself. T
all planned oyt ang I did .72

Poisong

digestive tract. There |
tongue, and mouth,
itus, along with pie
Usually, death does
employ another meg
pain (Figure 9-29).

Cases of suspected poisonin
ficult

S considerable damage to lips,
and there may be blood in the vom-
ces of the esophagus and stomach.
not occur rapidly, and victims may
ns of suicide to stop the excruciating

g frequently pose very dif-
problems to the police investigator and to the med-

However, if there is any reason to suspect poisoning, the

investigation must proceed along the lines of a possible
homicide, suicide, or accidental death until death due to
natural causes is established  Tq compound the problem,
suicides and accidental deaths by poisoning are some-
times very difficult to distinguish from homicide. Alcohol,
when consumed with certain medications, may result in
an accidental (possibly suicidal) death by respiratory fail-
ure. An example is the combination of barbiturates and
alcohol; when the alcohol level in the blood reaches about
half the lethal dose, most individuals lose consciousness
and thus stop breathing. But with the addition of a stim-
ulant, such as an amphetamine, this effect may not occur,
and individuals may drink a lethal dose of alcohol before
they fall into a coma.

Actually, poisoning is now rarely used in homicides,
because modern laboratory techniques can readily detect
most poisons, thus unmasking an intended homicide. But
when it is the method, a wide variety of poisons may be
used. (Table 9-1)

Characteristics of “Ideal” Poisons. There are certain ele-
ments that characterize an “ideal” poison, in-:luding:

s Being odoriess, fasteless, fl_Hd colorless—This allonws
for the administration of the poison to the intended
vietim while providing no warning signs that thlv
victim can detect by the nornal bodily senses of
smiell, taste, and sight. .

o Beiny readily-soluble, preferablyy in water—This allows
for vasy administration in normal foods and drinks
that 'Ih;.‘ victims might ¢at or drink,
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~ FIGURE 9-29
of a caustic draln cleaner
ritted sulcide by

maes ‘ -austic drain
ingesting o strong cat 5
i, vomiting was g

Ingestion
This victim cammn

cleanet, On ingestio

induced, therelby CAlising severe burns

to the pose, chin, and chest aréa.

N

Hawing a delayed enset of action—This allows for a
hich the poisoner can attempt to

-
time period in W
create an alibi.

e Being undetectabie—Certainly the more exotic the
poison the more likely it will not be detected in
more routine toxicological analyses.

o Huoing a low-dose lethality—Less of the toxic mate-
rial needs to be administered. It is much easier to
distribute a pinch of a substance than to distribute

a pou nd.

IYPE OF

PCISON

ES 1)yarsun s

Poisons and Associated Physical Manifestations —

» Being easily obtained, but not traceable—The poison
will leave no investigative trail that would lead 1o

the poisoner.
* Being chemically stable—This makes it easy to store

the poison without loss of potency™

Role of the Crime Scene Investigator in Suspected
Deaths by Poisoning Cases. Even though the crime scem
investigators seldom can identify the chemical com
pound that caused the death, they should be alert to the

Caustic poison (lye)

Carbon monoxide

Sulfuric acid

Hvdrochloric acid

Nitric geid

Silver salts

Copper sullate

Prosphorus

r‘{':"“di‘

Armimania, vinewar, Lysal, ete.
Arsenie, mercury, lead salts

Mettiyl twond) alcobol, isopopyl (rubbing) alcohol

: |
.
SYMPIDMJJR EVIDENCE e
Characteristicibu_r;s eﬁ:undiliipsian_d;o_uth of victim
Victim's skin takes on an abnormally bright chery-red 0
Black vomit
Greenish-brown vomit
Yellow vomit
White vomit turning black in daylight
Blue-green vomit
Coffee-brown vomit with an onion or a garlic ador
Burnt almond odor in air, cherry-red lividity color
Characteristic adors
Pronounced diarrhea
eSS

& o . suiy blind
Nausea and vomiting, unconsciousness, possiol ot

Sourie Fuharg H Foe and Carl |, € {
: ¢ L unninghamm, Crine Sce ey ]
' ene Search and Physicat Evidence Handbook (Washington, 0.C- Govert™*"

rjﬂll_l', 19485, 0126

—_— ——




! o Pnssihiliries and the potentially hazard-
- range al factors that may be co :ard
f"t‘ﬂ“n\'imnmcnlﬂ 2 ennected with 4
ql-"k ¥
;*\":L:ST-GAIL-‘S-‘- of the nat.ul‘e of the incidentﬁlxomicide,
{\tp: o ‘]L_L,idl,mf._rhe b_\roﬂPfDlﬂS of death by poison are
l 9\:i;1tl'1 o The Gold investigator should attempt to detey-
e e victint had any of .the Symptoms—vomitin 7
‘ e :If-iun:i, diarrhea, pm.lﬂl‘ySLSI rap,lq o Slow bl‘f!aﬂ"ling,
| W\_. _,wd o dilated pupils, changes in skin color, or dif-
e o swallowing—just before death. Thege symp-
ity . L;,L‘m‘"*‘” manifestations of systemic poisoning
| e ;'\ S provide proof of poisoning but can be mean:
ﬂm\;» "m relation to other evidence. Somegne who
ﬂ;‘g.r,l;\-ed the victim just before death provides the pest
RS toithation concerning his or her symptoms, If

[ "

aree o ) . -

£ iess is available, the investigator must rely all the
frAR o

ot O physical evidence from the crime scene.

‘Thc mvestigator should collect all available informa-
o CONCETTUNG the activities of the victim during the last
ie-davs of life. Information on what types of medica-
!;m were taken, when the last meal was eaten, and where
; was eaten can be very important in determining the
fipe of poison involved. Medical history may indicate
hat death was due to natural causes.

The toxicologist is concerned with the identification
ind recognition of poisons, with their physiological
dlects on humans and animals, and with their antidotes.
trme laboratories usually provide some toxicological
sippart but vary considerably in the amount and type
it they can furnish. However, full toxicological support
salways available through a combination of hospital,
miedical examiner, coroner, and criminalistics laborato-
ries. Crime laboratories can direct police 4o local facilities.

f the investigator suspects that poison was ingested,
i clligent search should be conducted for the container.
I suicides and accidental poisonings, the container fre-
fuently iz clpse at hand. Even though a container appears
TP, it should be processed for fingerprints, packaged,
T“.Fk“l‘i and forwarded to the laboratory for examination.
“ditionally, any other object that could reasonably relate
@ the Poisoning should be collected, such as unwashed

T‘:‘““ ind glasses, wastebasket contents, envelopes, and
lAne containers.

O ate-Overdoses
Umgs are ¢}
YiEing and
-'! narc_ntjc},’

assified into different groups based on their
effects on the human body. The opiate class
which includes morphine, heroin, and oxy-
Lo mmonly referred to as downers because of
‘-‘Fflam; :tw“'i'k*" effocts, With the exception of alcoh‘t:];
iy FCUU"'l_ for the largest purtion of drug-relatec

Pol, a ﬂ'ﬁlsfs.mn-’,“ B
Lnf_‘lafi,encurh often identify fatal drug nv.erdnsesﬂﬂ‘-:
iy, ();g d‘f‘alhﬂ. but being aware of and ld]l.‘l't tt‘?‘. 1';
SN g U,} 4 drug overdose before entering a L”m‘t :
tig , Dl nvestigators to more effectively conduct

Mvaap:
d Hgation.
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Victims of an opiate overdose often exhibit specific char-
a_cteristics, For example, victims may have a “foam cone,”
finged orange or red with blood, around their nostrils and
mouth, which is the most common characteristic of such an
overdose. Opiates act as a central nervous system depres-
Sant, causing a decrease in heart rate and breathing. This
slowing causes fluids to gather in the lungs, inhibiting the
life sustaining exchange of oxygen and carbon dioxide.
Essentially, victims drown in their own pulmonary fluids.
As the fluids gather, victims may expel these fluids, mixed
“_"ith gas bubbles, which then forms the foam cone. Autop-
Sies of opiate overdose victims often reveal that death
resulted from pulmonary edema, a swelling of the lungs
with a pooling of fluids inside them.*

Because of this lack of oxygen, extremities, as well as
the lips and tongue, frequently turn blue. Pupils may be
consiricted to a pinpoint. Many heroin users inject the
drug into their body with a needle, a practice known as
mainstreaming. Consequently, they also may have needle
or track marks, generally found on their arms. Chronic
users often damage the blood vessels in their arms to
such a degree that they resort to injecting the heroin into
their legs, eyelids, or between their toes. Cthers also attempt
to mask the needle marks by injecting into a tattoo.”
Although only an autopsy can determine the exact cause
of death, investigators and first responders can use these
characteristics 1o initially determine that the death likely
resulted from an opiate overdose.

Gases

The gas most frequently involved in medico-legal investi-
gations i$ carbon monoxide. When a death does result from
this gas, it is generally accidental or suicidal. Carbon mon-
oxide is found in automobile exhaust fumes and improp-
erly ventilated space heaters in homes. In a death caused
by auto emissions, the individual may have started the
engine of the vehicle in the garage after closing the garage
door or may have extended a flexible hose from the exhaust
pipe into the vehicle and then closed the windows.

When death occurs trom carbon monoxide poisoning,
the victim’s skin takes on an abnormally bright cherry-
red color because of the reaction of the red blood cells to
the gas. The red blood cells have a very high affinity for
carbon monoxide molecules (approximately 250 times
greater than for oxygen), absorbing them rapidly, thereby
making the red blood cells incapable of absorbing oxvgen
and rendering them dysfunctional in the life-sustaining
process. Death generally occurs when the ved blood cells
have reached a saturation level usually dbove 404,
although this varies; the level sometimes goes higher
before death results if the victim is asleep, owing to the
bady's reduced oxygen needs (Figure 9-30),

Jumping from High Places
The major question kv be answered in death resulting trom

jumping is whether the victime valuntarily leaped ar was
Lhrow i of pushed. Often, there are suicide notes, withesses

vy,
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» FIGURE 9-30
Carbon monoxide death

This victim died accidentally from
poisoning resulling

carbon monoxide
entilated spitce

fram an impropetly v
or. Note the abmormally bright

heatl
psulting from the

chemy=red calor r
on of the red blood cells to the

react
gas and the pale area in the back

region. This results because this area
) was resting dgainst a firm surface
and compressing the vessels in this

area, which prevents the

accumulation of hlood.

kground informa-
or a predis-

who can provide this information, or bac
tion that indicates previous suicide attempts

posibon toward suicide.

The Suicide Note
Research indicates that suicide notes are not left in most
suicides. One study revealed certain facts about persons
who do and do not leave notes. Generally, there are no
ditferences between the two groups in age, race, sex,
emplovment, marital status, history of mental illness, place
of suicide, reported causes or unusual circumstances pre-
ceding the act, medical care and supervision, or history
of previous suicide attempts or threats. However, the
note-writers differed from the non-note-writers in the
methods used to kill themselves. The note-writers used
poisons, firearms, and hanging more often as a means of
death than did the non-note-writers.™

GENDER DIFFERENCES IN SUICIDAL BEHAVIOR

Sry;ﬁes of suicide in t.he United States indicate that the
suicide rate is higher for men than for women, whereas
the attempted suicide rate is higher for women than men,
Some evidence suggests that there are differences between
men and women in the methods employed to commit
suicides women prefer barbiturates and poisons; if women
.d“ ust a firearm, the fatal wound is frequently in th

body rather than the head. It has been suggested "
these methods are used because they ane gl dj‘5ﬁ .1at
and because women are often more ('uncurnud.ab‘nuiu]nn.g
v:-l[fq.’)t'dl‘dn(‘t' after death than are men. | 5 not unhe; tdk’lr
for a woman to leave a note to her female fri ““;' o
relatives specifying in delail the clothing and lUWLIIH.L S or
wants tQ wear in her open casket and At hl(“ : ry she
along with details relating to facial cogmitics _h' uneral,

ATIONS

In contrast, some males kill themselves whers g,
bodies will not be discovered by family members, Such
as in the woods or some other isolated area. These types
of suicides can create investigative problems, espec]y
if a note is not written. For example, if a passerby shoug
come upon the body and steal the gun used in a suigge
as well as valuables from the suicide victim, the poliz
may initially believe the death was a murder and robbery

rather than suicide.

FIRE DEATHS
D SR

Frequently, human remains of fire deaths are found at the
scene of a fire. Properly examined, these remains may
provide important data to the investigator about the facs
surrounding the fire and the cause of death. Investigato®
should ask these questions:
* Was the decedent accidentally killed by the fire
(whether or not the fire was caused by arson)?
* Was the decedent deliberately killed by the Bt
* Was the decedent already dead when the fire
occurred?

To answer these questions, investigators should dﬁf
Mine certain facts. These facts are outlined In the reft
der of this section, ¥

COORDINATION AND COOPERATION

C oty .
oordination of, and cooperation between, .
in the sY

iInvestigators ; i '
ful imt 2"'5 are of paramount importance ' ° oy e
rag + - 1 i :
e |gahl0n of any questioned fire. AS ‘; sh"”Jd
OF physical evidence at a fire scene, @ i unl?”
enés

ne N
ver be moved until fUHy exam'med at the s¢

ceand ™
pohce 5

A



nore is some possibility that the person is still alive or
sore 15 danger of further destruction of the body if it
mains where it 1s. Also, because a dead human being
<probably the most complex and rapidly changing type
sohvsical evidence at a crime scene, cooperation between
nedical personnel ( preferably forensic pathologists) and
miestigators 1s essential. This coordination should extend
zom the scene of the fire to the medical facility where the
pstmortem examination is conducted.

JDEGREES OF BURNIN

fums are medically classified into four types. The extent
urhurns may provide information about the proximity of
Be body to the point of origin of the fire, the length of
e the body was exposed to the fire, and the intensity
i the fire,

Fist-degree burns are superficial and limited to the
et lavers of skin., Althou gh the burned area is red and
“ollen; blisters do not form and peeling may follow.
“ind-degree burns involve blistering and the destruc-
1 of the upper layers of skin. They occasionally cause
g in living victims, With third-degree burns, the
e thickness of the skin (epidermis and dermis) is
“Smoved. In living victims with third-degree burns,
NS Usually abeent as nerve endings are destroyed;
1ing tesults, and skin grafting is usually necessary
+31). Fourth-degree burns completely destroy
he skin and undvr]ying tissue.

“llre
ko
ar) ¢

|
,[_]ENT'F'CATI()N OF REMAINS

: W | e g

ey fire destroys human tissue, iden-tlﬁcatlolj of :’l;_e
g May be Especially difficult. Yet because ld‘f‘n ield
teedent is a key factor in any guestion
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“FIGURE 9-31

| Third-degree burns

This individual was driving a truck
when it caught on fire. He leaped
from the truck, but the burn injuries
he had sustained would eventually
Prove fatal. The area of his face,
hands, and abdomen are classified as
third-degree burns. The cause of his
death was listed as thermal injuries.

death investigation, an orderly, sequential approach must
be used in the identification process, The six means that
follow should be considered in sequence, from the “best”
identification tools to the “worst”:

* Fingerprints

* Dentition

* DNA printing

* Scars, marks, or tattoos on the exterior of the bedy

* Anatomical abnormalities or artificial appliances
used to replacements hips or knees inside the body

¢ Identification, jewelry, and clothing on the body

SCENE CONSIDERATIONS

As with any physical evidence, burned bodies must be

sketched, measured, and photographed in place and in

relation to other evidence at the scene of the fire. The
actual location of the body may be crucial to the investi-
gation. Determination as to whether the decedent was a
smoker is important for establishing what caused the fire
and whether he/she was alive at the time of the fire.

EXAMINATION OF THE EXTERNAL BODY

The body of the deceased should be examined in detail
both at the scene and again at the morgue. Significant
afeas for examination include those discussed next.

SIGNS OF TRAUMA

Any sign of injury to the external body should be care-
fully noted, sketched, and photograplhed. The use of a
five-power magnifying glass (as a minimum) is required,
because fire obscures signs of injury.
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Rlistering and Splitting Skin

The inexperienced investigator may be somewhat appre
hensive i attempbng to evaluate the effects of heat and
flame on the skin of the vietim. The medical investigator
ic in the best position to render a judgment in this area.

The formation of blisters (vesicles) is part of the body’s
natural defense system. The exact distinction between
Antemortem and postmortem blistering can be made
only at autopsy. There are, however, certain signs that
a medical investigator can use in developing a hypoth-
esis. Postmortem blisters are generally limited in size
and may contain enly air or air mixed with a small
amount of body fluid. Antemortem blisters are larger in
size and contain a complex mix of body fluids. The pre-
cise determination of the fluids requires microscopic
analvsis. A blister surrounded by a pink or red ring can
be considered to have occurred before death; the red-
dish ring is the result of an antemortem inflammatory
reaction, ’

ln some instances, temperatures may not have been
:»u_fhgently high to produce blistering. Likewise, if the
‘j-.km is burned off or otherwise heavily damaged, blister-
ing will not be evident.

The heat ar : s of ire als .
e e B, Wy AR THE ABl oo
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JON OF THE INTERNAL BODY

After the body has been closely examined, sketched, gnq
phomgmphed, an internal examination of it should e
conducted by a forensic pathologist. [nvestigators shoy4
attend this procedure to get information about the fact
to correct discrepancies in data (such as measumme“ts),
and to recover evidence from the body. Significant ma;

for examination are as follows.

Soot, Other Debris, or Burning in the
Air Passages

These findings may indicate
ing while the fire was burning.

EXAMINAT

that the decedent was breath-

Pulmonary Edema
A frothy substance in the lungs may result from irritants
breathed in during a fire.

Epidural Hemorrhages

Hemorrhages above the tough membrane covering He
brain (the dura mater) and under the skull may occur af
the rear of the head due to heat. These hemorrhages
should not be mistaken for the hemorrhages associated
with blunt-force injuries.*

Internal Injuries

All internal injuries should be closely examined, 1
sured, and photographed, with samples taken by ¥
pathologist for later microscopic examination

Foreign Objects

P;ny foreign objects found in the body, such
should be recovered as evidence by -
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Blistering and Splitting Skin
The inexperienced investigator may be somewl}at appre-
hensive iy attempting to evaluate the effects of hea’-t afld
flame on the skin of the victim. The medical investigator
I= i the best position to render a judgment in this area,
The formation of blisters (vesicles) is part of the body's
natural defense system. The exact distinction between
antemaortem and postmortem blistering can be made
only at autopsy. There are, however, certain signs that
a medical investigator can use in developing a hypoth-
ests. Postmortem blisters are generally limited in size
and may contain only air or air mixed with a small
amount of body fluid. Antemortem blisters are larger in
size and contain a complex mix of body fluids. The pre-
cise determination of the fluids requires microscopic
analysis. A blister surrounded by a pink or red ring can
be considered to have occurred before death; the red-

dish ring is the result of an antemortem 'mﬂammatorv
reaction.

In some instances, temperatures ma

sufficiently high to produce blisterin
skin is burned off or othe
ing will not be evident.
The heat and flames of the
shrink or tighten and ul

lesions may be seen on the arms, legs, and te
glance, one could mif-.int(-rpret this conditi

with pugilistic attitude (described shortly),
defense wounds,

¥ not have been
2, Likewise, if the
rwise heavily damaged, blister-

fire alsg cause the

skin to
timately split. The

splitiing op
W50, At firsg
on, coupled
as indicating
In some cases, a seriously burpe

d pe
fire and is remayved to

MSON surviveg the
a burn center; In

an effort yo save

ONS

he medical staff at t?éhcent?r 3 attey,
the persO™ T taral splitting of the skin With 5 Pty
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e 1] rotomy, i
duPIWﬂtLL known as an escharotomy. Thig
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:al Fractures

Noncrah cat is applied, bones shrink, .

P, a

[f enough heat vhether fractures were (... frae.
Determining Whe 2useq

ture. LB

or heat requires painstaking SXaminatigy Y @
frauma

pistic Attitude

ilistic At ) .
A alled pugilistic attitude of the body i & Ny,
The ]‘3;0(‘; the dehydrating effect caused by the heat al
restl

t
. d to the cause or Manner of
: 2d is not relate . . 01 dey
L;_:E' fmr?ma: and legs will be drawn into a pogtyy, Vese::
he a b

Figure 9-32).

.o that of a boxer ( 5=
bm;v%or::oftén than not in fire deathS"_
gist who is an expert on burned bodji

a forensic Pathgl,,
€S’ may haye ¢, be

summaoned.

EXAMINATION OF THE INTERNAL BQpy

After the body has been closely e;am-ined, 51‘<et
photographed, an internal examination of 1t should pe
conducted by a forensic pathologist. [r_lveshgators should
attend this procedure to get information aboyt the facts,
to correct discrepancies in data (such as meaSurememg),
and to recover evidence from the body. Significant ar i
for examination are as follows.

ched, ang

Soot, Other Debris, or Burning in the
Air Passages

These findings may indicate that the decedent was breath:
ing while the fire was burning,

Pulmonary Edema

A frothy substance in the lungs may result from irritants
breathed in during a fire.

Epidural Hemorrhages
Hemorrha
brain (the
the rear

ges above the tough membrane covering the
dura mater) and under the skull may occur &
of the head due to heat. These I'u-f:rnc'lff“figes
should not pe mistaken for the hemorrhages associate

with blunt-force injuries, ¥
Internal Injuries

All interna mjuries should be closely examined, Me*
sured, ang pl

patholo gist fo

. the
wtographed, with samples taken by
v later microscopic examination.
FOl‘eign Objects
Any foreign oh
shuuld be rec

_ . pulle®®
Jects found in the body, such > zuaw"
Overed as evidence by the inves i




- se these objects are frequently small ang difficulf ¢
pent R . o A

e, NI EXEMUNAton of the body before internal exa -
e : : ‘exam-
s recommended.

qton

mnicologic Examination

The pathologrst should take samples for later examina-
by a toxicologist. Toxicologic results may be of
mpartance to the investigation.

4ph

:.\m'mt‘

slcohol

yiohol in blood indicates whether the decedent was
sapacitated at the time of the fire and thus unable to
f,;._a;pe. A finding of high levels of alcohol raises ques-
auits for the investigator about the decedent’s habits.

Other Drugs

indicatipns of other possibly incapacitating drugs may
arvide mew leads. The possibility of drug interactions—
aarbiturales with aleohel, for example—should also be
omsidered.

(arboxyhemoglobin

tarbon monoxide (CO) is an odorless, colorless gas pres-
ont at hazardous levels in all structural fires. Carbon
mindxide asphyxiation (usually above 40% saturation) is
arhably the most common cause of death in fires. As
Petiously discussed, CO causes the cherry-red color of
wstmortem lividity (as well as that of internal organs
d muscle tissue).

Presence of Other Chemicals

materials may indicate
evidence that
f the fire.

Chemmivale ot :

Finicals given off by burning
"f* accelerant of the fire, as well as offer
e decedent was breathing them in at the time ©
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“FIGURE 9-32

Pugilistic attitude

The heat of a fire can result in the
arms and legs of the body being
drawn up into & posture resembling
that of a boxer. That is precisely what
happened Lo this individual, who died
in an accidental house fire. The cause
of his death was determined to be
inhalation of smoke and soot.

MOTIVES IN FIRE DEATHS

[n‘ fire de‘aths, the following motives should be kept in
mind by investigators:

* Destruction or mutilation of the body to conceal

the identity of the decedent.

* Destruction or mutilation of the body to conceal
the true cause or manner of death.

* Incineration of the body with homicidal intent.

* Incineration of the body te collect on an nsurance
pDJiCy. For example, a decedent may have commit-
ted suicide but have an insurance policy prohibiting
collection after death by suicide. Beneficiaries may
burn the body to indicate accidental death by fire.

* Suicide with an accelerant.

An attempt by a suicide victim to hide the cause

of death.

* A victim trapped in a building burned by an
arsonist or by accident.

SERIAL MURDER
e

In the past 30 years, multiple definitions. of serial murder
have been used by law enforcement, clinicians, academi-
cians, and researchers. Previous definitions of serial mur-
der specified a certain number of murders, varying from
two to ten victims.*!

This quantitative requirement distinguished a sertal
murder from other categories of murder (that is, single,
double, or triple murder).

Most of the definitions also required a petiod of time
e murders, This break-in-time was necessary to

between th :
and a serial murder.

distinguish between a mass murder

-

!___‘4“
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DEFINING SERIAL MURDER

There hag been

at least one att
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empt to formalize a defini-
rial murder through legislation, In 1998 a federal
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ditferent munders, which was deseribed as ?lp
o, coohing ot period, aned emationa “U“hhg‘ m

Generallv mass murder was deseribed as @ 1:“' e
murders (o or more) oconrring during the e-.ﬂ:? . ML
dent with no distinetive time period L“'t"""‘v't g:_-dtiol‘»
shers. These ¢yvents typicatly imvolved a 5?1")%'_" £ yngo-
where the Killer murdened a number of ‘f‘_‘“ms m.g)n‘:-.ald'ﬁ
e indident ghor example, the 1984 5an \:-:u?"l‘ M )_‘ Oliver
mvident in San Diego, California, resulted l“‘]‘"‘mu’ urant
Huberty Killimyg 21 peaple: the 1991 Luby’s Ru?ta {rd
Mmassacre - Killeen, Tesas, where George Jo Henna '
hilled 23 peopler in 2007, the murder of 32 Perﬂ?ﬂél aw-
Virma Teoly in Blacksburg, Virginia by 51“-“"8"“!' “r;
and the murder of 8 peaple in Manchester, Connecticut, 1
2010 by Omar S, Thornton),

DEFINING SERIAL MURDER

There has been at least one attempl to formalize a defini-
tion ot serial murder through legislation, In 1998 a federal
law was passed by the United States Congress, hitled: Pr(-)—
tection for Chuldren from Sexual Predator Act of 1998. This
law includes the tollowing definition of serial killings.

The term “serial killings” means a series of three or
more killings, not less than one of which was com-
mitted within the United States, having cemmeon
characteristics such as to suggest the reasonable pos-

sibility that the crimes were committed by the same
actor or aclors.

Although the federal law provides a definition of a
serial murder, it is limited in its application. The purpose
of this definition was to set forth criteria establishing
when the FBI could assist local law-enforcement agencies

*FIGURE 9-33

Serial killer Theodore Robert

(Ted) Bundy

This photo depicts a farensic dentist
obtaining dental impressions from
seria| killer Theodare Rabert (Ted)
Bundy in conjunction with the murder
of two Florida State University female
students. Bundy's dental impressions
were compared with bite marks left
on the body of ane of the victims, The
marks were positively identified as
his. Bundy, who was suspected of
killing as many as 100 women, was
subsequently executed in the sfate of
Flarida. (Courtesy Sheriff Ken Katsaris, Leon
County Sheriff's Office, Tallahassee, Florida)

o their investigatiorf of s_er.ia-i murder .ase;\\
with t :'j to be a generic definition for Sefia m_ It .
i"tendcm, pubhe e rlef,er to all multipleurdrer.

Tl‘f | killers, this however is not correcy, e “‘urd%
as sel lf'(}f more murders are committed > examm‘:
if tw?nders at one time without a cOOHng-foffEnde;
or (‘_f _Ll. ically referred to as a “spree o pert
this ';)t};Ee déﬁnition, a lack of a St ]

hgt

chr £
) -off ot
ing ifference between the spree Per,,
marks the differ Urder ang td
serial murder.

Also, unlike serial mun-flerers, Spree murdErers
enerally either kil?ed or s_enously wounded o . o
at the scene of their mulh;_:)le h(-)mlf:ldes Or are Wgul?hnﬁ
and taken nto custody. It is als? falrly; COMmep for t[?ed
to kill themselves at the scene of the crime, generaily wpim
2 self-inflicted gunshot WOUJ_Td to the hear:l, Thus, althqum\
these murderers are every bit as destructive a$ Seriy) mgh
derers, they do not creatte the same long-term invesﬁu;,
tive difficulties as do senall murderers, ga-
Serial murder is a relatively rare event, eStimagoq
constitute less than 1% of all‘ murders COMmMitteq n to
givenn vear. However, there is a macabre interest 'm.ty
?opic that far exceeds its scope and has generateq ‘5Unt‘
less articles, books, and movies. This broad-hagey bkl
fascination began in the late 1880s, after a series of UniSofyeg
prostitute murders occurred in the Whjte‘:hapel ang o
Londen. These murders were C'Ommitted by an Uﬂknown
individual who named himself “Jack the Ripper” ang
sent letters to the police claiming to be the killer,
These murders and the nom de guerre “Tack the Rip-

per” have become synonymous with serial murder. Thy

case spawned many legends concerning serial myrde
and the killers who commit it. In the 1970s and 1980s,
serial murder cases such as the Green River Killer,
Theodore Robert (Ted) Bundy (Figure 9-33), and BIK
sparked a renewed public interest in serial murder,
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ial Killers Are All Dysfunctional

'ltmer‘i : :

 ajority of serial killers are not reclusive o social
.iuu who live alone. Thev are not monsters and may
1:1‘1‘&‘*" <trange. Manv serial killers hide in plain sight
S therr communities. Serial murderers often have
" e and homes, are 5ainfully employed, and appear
" pormal members of the community. Because many

1 murderers can blend in effortlessly, they are often
* riooked by law enforcement and the pubiic as indi-
ed in the rollowing cases:

thin

i

o Rohert Yoles Killed 17 prostitutes in the Spokane,
Washington, area, during the 1990s. He was married
with five children, lived in a middle-class neighbor-
haod. and was a decorated U.S. Army National
Guard helicopter pilot. During the time period of
the murders, Yates routinely patronized prostitutes,
and several of his victims knew other victims. Yates
buried one of the victims in his yard, beneath his
bedraom window. Yates was eventually arrested
and pled guilty to 13 of the murders.

v The Greent River Killer, Gary Ridgeway, confessed to

klling 48 women over a 20 years in the Seattle,

Washington area. He had been married three times

and was still married at the time of his arrest. He

nad been employed as a truck painter for 32 years.

He attended church regularly, read the Bible at

hiome and at work, and talked about religion with

co-workers. Ridgeway also frequently picked up
prostitutes and had sex with them throughout the
fime period in which he was killing.

The BTK killer, Dennis Rader, killed 10 victims in

and around Wichita, Kansas. He sent 16 written

wmrmunications to the news media aver 30-year

period,'taunting the police and the public. He

“as married with two children, was a Boy Scout

leader, served honorably in the U.S. Air Force, was

“mploved as a local government official, and was

President of his church,

"l Killers Are All White Males

“intra e o o
murary o papular belief, serial killers span all raL{al
1A here are white, African-American, Hmpan'ltl’
SN serjal kijlers, The racial diversification of seria

L .
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killers ¢ i
. lu ™ generally mirrors that of the overall U.S. popula-
hon, For example:;

Charles Ny, a native of Hong Kong, China, killed
umerous victims in Northern California, in con-
cert with Robert Lake.

Derrick Todd [ee, an African-American, killed at
least 6 women in Baton Rouge, Louisiana.

Coral Eugene Watts, an African-American, killed

3 victims in Michigan, fled the state to avoid
detection, and murdered another 12 victims in
T_ex_as. before being apprehended.

Rafael Resendez-Ramirez, a native of Mexico, mur-
dered 9 people in Kentucky, Texas, and Illinois,
before turning himself in.

Rory Conde, a Columbian native, was responsible
for killing 6 prostitutes in the Miami, Florida area.

Serial Killers Are Only Motivated by Sex

All serial murders are not sexually based. There are many
other motivations for serial murders including anger,
thrill, financial gain, and attention seeking. For example:

* In the Washington, D.C., area serial sniper case,
John Allen Muhammad, a former US. Army Staff
Sergeant, and Lee Boyd Malvo killed primarily for
anger and thrill motivations. They were able to
terrorize the greater Washington, D.C., metro area
for three weeks, shooting 13 victims, killing 10 of
them. They communicated with the police by leav-
ing notes, and they attempted to extort money to
stop the shootings. They are suspected in a num-
ber of other shootings in 7 other states.

¢ Dr. Michael Swango, a former U.5. Marine, ambu-
lance worker, and physician, was a health care
employee. Although he was convicted of only
4 murders in New York and Ohio, he is suspected
of having poisoned and killed 35 to 50 people
throughout the United States and on the continent
of Africa. Swango’s motivation for the killings was
intrinsic and never fully identified. Increasingly,
Swango kept a scrapbook filled with newspaper
and magazine clippings about natural disasters, in
which many people were killed.

o Paul Reid killed at least 7 people during fast-food
restaurant robberies in Tennessee. After gaining
control of the victims, he either stabbed or shot
them. The motivation for the murders was primar-
ily witness elimination. Reid’s purpose in commit-
ting the robberies was financial gain, and some of
the ill-gotten gains were used to purchase a car.

All Serial Murderers Travel

and Operate I[nterstate

Most serial killers have very defined geographic areas of
ation. They conduict their killings with comtort zones

oper : .
often defined by an anchor point (for example,

that are
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Serial Killers Cannot Stop K‘““..-lgl kiilers start
It has been wadely believed that once SEI}H O
Killing. thev cannot stop. There are, h?we“er‘ h{t In these
killons who stop murdering before bemg Cal_‘gth' ’ ftond-
wislanees, there are events or circumstances in the O__ .
ers dives that inhibit them from pursuing n}ore V“_LLt,H_]_lE"
These include increased participation in family activities,
senual substitution, and other diversions. For example:

BTK killer, Dennis Rader, mu
1974 o 1997, He did n
before being captured
conducted by law enf
PNZaging in auto-erot
his killings,
* leHrey Gorton killed his firsy
next victim iy 1997 He did n
and was GAptured in 2002,
cmss-dress'mg and m
a5 consensual sey wi

rdered 10 victims from
ot kill any other victims

in 2005, During interviews
orcement, Rader admitted to
ic activities as a substitute for

ictim in 1986 and his
ot kill another victim
orton engaged in
asturbatory activities, g wel]
th his wife in the interim,
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USALITY AND THE SERIAL MURDERER
CA

ing the arrest of a serial killer, the quesﬁ(}n N
FoUoWLnﬁ( d: how did this person become a serjy) killepps
prsyes ;: .lies in the development of the i”-di\’idual
1o a};"sg\ to adulthood. Specifically, the behavigy a per.
f.l'omdi;;laVs is influenced by life experiences, a5 wel] 5
zg:tm bioiogical factors. Seri'al murd‘erers, hke all humay
beings, are the product of their heredity, their uPbI‘inging
and the choices they make throu

gh development '
Causality can be defined as a complex process based
on biclogical, social, and environmental factors. In addi-

tion to these factors, individuals have the ability to chogse
to engage in certain behaviors. The collective outcome of

all of these influences Separates individua] behavior frop
generic human behavior Since
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o The development of a seria] killer

pination of these factors, Which co-ey;

confluence I certain individuals.

appropriate biological predisposition, molded by
their psy chological makeup, which g Present at 5
critical time in their social development.

o There are no specific combinat

characteristics shown to dj

» There is no genetic template for a serial killer.
o Serial killers are driven

by their own unique
motives or reasons,
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as sex, age, race, or reli'giun_
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More research is needed to ide
ways of development that pr

1 are inex-

ntify specific path-
oduce serial killers,

SERIAL MURDER AND THE NCAvVC

It a serial murderer confines his/he
fommunity or a small region, loca
Position to see emerging patter
senal murderers cover many miles in a short period of
time, the FBI has developed the National Center for the
Analysis of Violent Crime (NCAVQC), which is designed to
orm g partnership among federal, state, and local law-
enforcement agencies in the investigation of potentially
elated, unsolved violent crimes. NCAVC combines law-
enforcement techniques, behavioral science principles,
and data Processing to help any
“Onfronted with unusual, bizar
“Petitive crimes.
Followin

% are the types of offenses and incidents
“Ported to NCAVC for analysis:

I activities to a single
1 police are in a good
ns. But because some

law-enforcement agency
re, particularly vicious, or

Sexually oriented murder or assault by mutilation
wr ftﬁrh;re, dismemberment, violent sexual trauma,
Or asphyxiation
* SPree murder (a series of indiscriminate murders
9Fassaulis, a1 committed within hours or days—
OF exarnple, a serigs of sniper murders)

- =5 single
Mass murder (four or more murders in a sing
Iﬂmdunl)

B SERIAL MURDER

265
®* Robhe .
Lba‘ry mMurder apgd nonfatal robbery with
eXtremae Violence
* Murde i i i85
rder COMMiitteg during the commission of
anothey fn—-lcmy )
Kidnappine. ith in;
dndppmg. fatal, with mjury, or for ransom
urder of , hnstagu
Murdelr for hire, contract murder, syndicate
execution |
L ]
Murder of 4 law-enforcement officer
. o
Politica] of other a58assination
* Terrorist of nationalistic murder
* Drug-relateq mitrder
.

Gang murder

issing person with e
* Unidentifieq d
Is classified ae

vidence of foul play
ead budy when the manner of death
a homicide*®

similar murders, a
ve contact among
e primary
the state

establish investigat
emphasizes that th
ing cases lies with

NCAVC also co
trains local office

nd they in. turn may
themselves. NCAVC
responsibility for investigat-
and local authorities,

nducts research on violent erimes and
s in analytic techniques, 1t is located
emy in Quantico, Virginia, where it is
administered by the Behavioral Science Unit. The FBI
Academy was chosen as the site because it is a national
law-enforcement training center with vast resources for
research and many capabilities for providing investiga-
tive support.

VICAP CRIME REPORT

When a violent crime remains unsolved for a period of
time; the local law-enforcement agency provides details
about it on a special Violent Criminal Apprehension Program
(ViCAP) reporting form.” This form is submiitted to the
nearest FBI field office, which reviews it and forwards it
to NCAVC. Following are examp]

es of several murder
cases solved with the assistance of ViCAP

{n 2001, a VIiCAP crime analyst reviewed a state police
publication that mentioned a bag of human bones
found by hunters in a seaboard forest of an eastern
state. The victim was a white male, about 40-60 years
old, and between 57, 7” and 57, 9~ tall. His cause of
death was blunt-force trauma to the head. Recovered
with the remains was a 14-carat gold ring with engraved
letters. Autharities had no leads for identification of
S,
[hETLeem\j:EAP crime analyst searched the database
using the physical description of the victim and made



