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THE HOMICIDE INVESTIGATOR

NO GREATER HONOR vwill
ever be bestowed on an officer or a
more profound duty imposed on him
than when he is entrusted with the
investigation of the death of a
human being.

It is his duty to find the
facts, regardless of color or creed,
without prejudice, and to let no
power on earth deter him from
presenting these facts to the court
without regard to personality.



"There are those of us who
live in rooms of experience
that we can never enter.”

John Steinbeck
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Introduction

The purpose of this publication is to consolidate the training material utilized
~in the Basic Death Investigation Course and Death Investigation Field Schools conducted by
the Behavioral Science Unit, FBI Academy, Quantico, Virginia.

This course takes a holistic approach to investigating the death of a human
being. It begins with a brief discussion of the history of the coroner’s and medical
examiner’s systems to include a forensic autopsy.

In the section on approaching the death scene, we discuss the effects of a
traumatic death scene on the first officer to arrive as well as the investigator assigned to the
scene. Some investigative aids and techniques are reviewed, using case examples.

Also covered are the following topics:

Managing Death Investigations

Development of Coroner and Medical Examiner System

. Approaching the Death Scene

Post Mortem Changes and Time of Death/Entomology

Injuries From Edged Weapons and Their Effects on the Body

Blunt Force Injuries and Their Effects on the Body

Blood Spatter Pattern Analysis

Homicide by Poison

Asphyxial Deaths

Fire and Heat-Related Deaths

Firearm Injuries

Signature/M.O.

Substance Abuse Deaths

Autoerotic Fatalities

Suicide/Equivocal Deaths

XV



XV1

Forensic Pediatrics/Sudden Infant Death Syndrome
Munchausen Syndrome by Proxy

Criminal Investigative Analysis

Overview of Drowning

DNA

Miécellaneous articles germane and timely to the subject

of death investigation are included at the end of this
publication.
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Managing Death Investigations
by Arthur E. Westveer

L. Structure of the Department
A. Organization
1.
2.
3.
4.
5.
6.
7.
B. Selection of Personnel, Detectives, & Supervisors
1. Legitimate Qualifications
a.
b.
C.
d.
2. Training
a.
b.
c.
d.
II. Case Management: Monitoring Case Folder
A.
B.
C.
D.
E.
F.
1.
2.
3.
4,
III.  Case Management Problems
A. Inappropriate Investigative Policy and/or Procedures
B. Interference by High-Ranking Officials’
1.
2.
3.
C. Inter-Agency Rivalry
1.
2.
3

IV.  Management and Supervision



upervising On-Scene Investigation

Initial Receipt of Information

1.

2.

3.

4.

B. Assign a Member to Maintain Communications with Command: Duties Upon
Arrival at Scene

>omUOE»

16.
C. Directing Specific Investigative Duties if Suspect is in Custody
1.
2.
3.
4.
D. Interview and Interrogation of Suspect at Scene
1.
2.
E. Formal Interrogation at Station
1.
2.
3.
F. Examination of Suspect for Evidence
1.
2.
G. Dying Declarations
1.




2.

3. Attempt to Get a Statement from Victim

Evaluation of Suspect’s Demeanor/Mental State from time of Arrest to
Arraignment (Diminished Capacity Defense)

Supervising Crime Scene Search

upervisory Hypotheses

xamination of the Body at the Scene

PN ONERN AN AW =

Release of the Body

1.

2.

Direct the Examination of the Outdoor Crime Scene

irect the Examination of the Outdoor Scene At Night

CQukwb -

hadiadien

Release of the Crime Scene
1

2.
3.
4.



DEATH INVESTIGATION BULLETIN

GLOSSARY OF TERMS AND DEFINITIONS
COMMONLY USED IN THE INVESTIGATION OF DEATH

This bulletin contains most of the terms and definitions commonly used in the various reports
associated with death investigations.

Prepared by: Winston C. Norman, Major Case Specialist, FBI (Retired)



ABBREVIATIONS USED:

ABDOMEN

ABORTION:

ABRADED MARGIN:

ABRASTON:

ACID PHOSPHATASE:

ACUTE:

ADHESIONS:

DEATH INVESTIGATION
GLOSSARY OF TERMS

Adj: - Adjective
Syn: - Synonym

Portion of the body between
the thorax (chest cavity) and
the pelvic area.

1. The expulsion of the fetus
usually in the first
trimester of pregnancy.

2. The interruption of pregnancy
before the state of fetal
viability.

Syn: Abrasion ring. A zone

of abrasion surrounding the
entrance wound of a bullet,
caused by the stretching of the
skin and the rotational movement
of the projectile.

Wearing awaonf the skin in small
shreds by friction.

A group of enzymes occurring in
many cells of the body. The only
secretion in which acid
phosphatase is found is that of
the prostate gland. The finding
of acid phosphatase in vaginal
washings or on clothing is thus
regarded as indicative of the
presence of semen.

Sharp, severe or of brief
duration.

Found following operative
intervention where the tissues
effected adhere to themselves or
a visceral cavity surface.



ADIPOCERE:

AGONAL:

AIR EMBOLISM:

ALCOHOL:

- METHYL ALCOHOL:

AMNESIA:

AMPHETAMINES:

ANAIGESIC:

10

Syn: Adipocire. A waxy,
greyish-white substance
consisting largely of free fatty
acids, produced in the fatty
tissues of the body by the
hydrolysis of fats in a moist
environment.

Adj: Related to the last moments
of life or to the death struggle.

See: Embolism

A hydroxy derivative of aliphatic
hydrocarbons. When used without
qualifications, the term denotes
ethyl alcohol (CyH50). Syn:
ethanol, grain alcohol, the
active ingredient of alcoholic
beverages. Alcohols are central
nervous system depressants.

Syn: Methanol, wood alcohol
(CH40H) . A common industrial
solvent and constituent of resins
and varnishes. It is much more
toxic than ethyl alcohol.

Lack or loss of memory,
especially in remembering past
experiences.

Syn: "Speed." A group of drugs
including amphetamine sulfate,
methylamphetamine and
dextroamphetamine. The
amphetamines are central nervous
system stimulants which in
therapeutic doses cause elevation
of mood, alertness, increase in
mental ability and reduction of
appetite. In toxic doses, they
cause restlessness, irritability,
hallucinations and panic states.
Cerebral hemorrhage may be a
terminal event.

A drug which relieves pain.




ANAPHYLAXIS:

ANATOMY :

ANEMIA:

ANEURYSM:

= ARTERIO-VENOQUS:

BERRY (SACCULAR):

MYCOTIC:

TRAUMATIC:

ANGINA:

ANGINA PECTORIS:

ANOXIA:

ANTEMORTEM:

ANTERIOR:

An acute and sometimes fatal
reaction within seconds or
minutes after exposure to an
allergen to which an individual
is hypersensitive.

Study of the structure of the
human body.

Insufficient oxygen-carrying
capacity of the blood.

A localized bulging of a blood
vessel or chamber of the heart
arising from a weakness of its
wall.

An aneurysm involving a direct
communication between an artery
and a vein. Arterio-venous
aneurysms may be congenital in
origin or be caused by an injury.

Syn: Congenital aneurysm. An
aneurysm involving one of the
arteries at the base of the
brain. Rupture of a berry
aneurysm is a common cause of
sudden death in young or middle-
aged adults,

An aneurysm arising in a weakness
of a blood vessel wall caused by
infection.

An aneurysm arising in a weakness
of a blood vessel caused by

injury.
Spasmodic pain.
Spasmodic pain in chest caused by

sudden decrease of blood supply
to the heart muscle.

Lack of oxygen.

Adj. Premortem: present or
occurring before death.

Adj: Ventral: Lefore, in front
of, facing toward the front.

11



ANTIDOTE:

ANUS:

AORTA:

ARACHNOID:

AREOIA:

ARTTIFACT:

ARTERIOSCLEROSIS:

ARTERY:

- CORONARY
ARTERIES:

ASPHYXIA:

- CHEMICAL:

~ TRAUMATIC:

12

The remedy for counteracting a
poison.

The distal end and outlet of the
alimentary canal.

The main artery arising from the
heart and giving rise to the
entire systemic arterial system.

The middle membrane covering the
brain and spinal cord.

The pigmented ring around the
nipple of the breast.

A change brought about
artificially and not by natural
or traumatic processes.

A group of pathological
conditions affecting arteries and
resulting in hardening,
thickening, loss of elasticity of
the wall, and often in narrowing
of the lumen.

A blood vessel carrying blood on
its way from the heart to the
tissues of the body.

The two main arteries and their
tributaries arising from the
aorta and supplying blood to the
heart muscle.

Death caused by lack of oxygen or
by the inability of the tissues
to utilize oxygen.

Asphyxia produced by a chemical
agent which prevents the
combination of hemoglobin and
oxygen (e.g., carbon monoxide),
or the release of oxygen from
hemoglobin (e.g., cyanide).

Asphyxia caused by compression of
the chest and prevention of
respiratory movements.




ASPIRATION:

AUTOEROTICISM:

AUTOLYSIS:

AUTOPSY :

- PSYCHOIOGICAL.

-~ SOCIOLOGICAL:

Breathing or drawing in of a
substance into the respiratory
tract, blocking same.

Sexual arousal and/or
gratification without a partner.

The dissolution of cells and
tissues by enzymes normally
present in them. Autolysis is
the earliest morphological
postmortem change and is the
predominant change in sterile
cadavers such as newborn infants.
It is also the main mechanism in
the dissolution of infarcts.

Syn: Necropsy, postmortem. A
dissection of the body after
death to determine the cause of
death and to study the changes in
the tissues caused by disease or
violence. The term is often used
to include any subsequent
examination, including
microscopic or chemical.

A review of investigative
findings and the performance and
evaluation of a series of
structured interviews conducted
by a psychiatrist or trained
psychologist with close friends,
acquaintances, and relatives of a
deceased person in order to
determine his psychological make-
up during life. This information
may be of assistance in
determining factors related to
the death.

A review of related sociologic
and demographic considerations of
a deceased person in an attempt
to correlate these with the
circumstances of death and
thereby identify social
conditions common to several or
many deaths in the expectancy of
identifying common etiologic or
mitigating conditions.

13
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AVULSION:

BARBITURATES:

BAROTRAUMA:

BATTERED CHILD
SYNDROME:

BENZEDRINE:

BERRY ANEURYSM:
BIRTH INJURY:

BLISTER:

BLOOD GROUPS:

A tearing away of part of a
tissue.

Syn: "Barbs," "candy," "goof

“balls," "peanuts." A group of

drugs used as sedatives,
hypnotics and anesthetics. They
include thiopental (ultrashort-
acting), pentobarbital and
secobarbital (short-acting),
amobarbital (intermediate) and
phenobarbital (long-acting).

Injuries, such as rupture of the
eardrum, caused by sudden changes
in atmospheric pressure.

See: Syndrome.

Brand of amphetamine sulfate
(Smith, Kline and French
Laboratories). Benzedrine
tablets syn: '"bennies,"
"hearts," "peaches," "roses."

See: Aneurysm.

Syn: Birth trauma. An injury to
the infant sustained during
birth. Common birth injuries
include fractures of the skull,
rupture of the dural venous
sinuses, brain damage, stretching
of nerves and dislocation of
joints.

Syn: Bulla, vesicle. An
elevation of the superficial
layer of the skin or mucous
membrane containing fluid. When
small, often called a vesicle or
bleb; when large, a bulla.
Blisters may be antemortem or
postmortem in origin.

Individuals who have the same
type of blood with regard to the
two major red cell antigens A and
B. Persons having antigen A only
are said to be blood group A;
those possessing antigen B only,




BLOOD GROUPS,
CONTINUED:

BRUISE:
BRUSH BURN:

BURKING:

BURN:
CADAVER:

CADAVERIC SPASM:

CAFE CORONARY:

CAISSON DISEASE:

CALLIPHORA
VOMITORIA:

blood group B; those having both
antigens, blood group AB; and
those having neither antigen,
blood group 0. Also includes
other groups such as M,N,S, etc.

See: Contusion.
See: Abrasion.

A homicidal form of traumatic
asphyxia employed by Burke and
Hare in which one of the
assalillants sat on the chest of an
intoxicated wvictim.

An injury caused by dry heat.
A dead body, a corpse.

Stiffening and rigidity of a
single group of muscles occurring
during or immediately after
death. The existence of this
entity is debated.

Asphyxia due to the impaction of
a bolus of food in the larynx or
trachea.

Syn: Decompression sickness,
"the bends." A form of gas
embolism seen in divers, tunnel
workers, etc. who are being
brought quickly from an
environment of high atmospheric
pressure to one of lower
pressure. It is due to the
release of bubbles of nitrogen
from the blood.

Syn: Blow fly, blue bottle fly.
A common fly which deposits its
eggs on recently dead bodies and
the larvae of which play an
important part in the
disintegration of the tissues.

15
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CALLUS:

CARBON DIOXIDE:

CARBON MONOXIDE:

CARCINOMA:

CARDIAC TAMPONADE:

CARDIOMYOPATHY :

CARDIOVASCULAR:

CARNAL KNOWLEDGE:
(STATUTORY RAPE)

CAROTID:

The tissue which gradually
connects the fragments of a
broken bone. Callus at first
consists of fibrous tissue which
is later converted into bone.

The microscopic and X-ray
appearance of a callus is roughly
indicative of its age and thus
may often be of importance in
cases of suspected battered child
syndromne.

A heavy, colorless gas. Carbon
dioxide forms in tissues and is
eliminated by the lungs.

A toxic gas produced by the
incomplete combustion of organic
materials. It combines with
hemoglobin thus preventing the
carriage of oxygen and producing
a state of asphyxia. Carbon
monoxide is an important
constituent of motor exhaust and
coal gas.

Cancer. This will usually be
defined by the portion of the
organ or body affected.

Compression of the heart by the
rapid accumulation of fluid in
the pericardial sac. Cardiac
tamponade is usually caused by
bleeding into the pericardial
cavity due to rupture of the
heart or one of the coronary
arteries.

A primary disease of the heart
muscle.

Pertaining to the heart and blood
vessels.

Sexual intercourse with an
individual below the legal age of
consent.

Arteries of the neck.




CARTILAGE:

CELLULAR DEATH:

CEREBROSPINAL FLUID:

CEREBRO-VASCULAR
ACCIDENT:

CERVICAL:

CERVIX:

CHOKING:

CHRONIC:

CIRRHOSIS:

CIAVICLE:

CLITORIS:

CLoT:

The gristle or white elastic
substance attached to articular
bone surface and forming certain
parts of the skeleton.

See: Death.

"CSF." The clear fluid which is
secreted by the choroid plexuses
in the brain and which circulated
through the ventricular system of
the brain and the subarachnoid
space.

"CVA." A stroke, severe injury
to the brain resulting from
spontaneous hemorrhage or
thrombosis.

Pertaining to the neck.

Syn: Cervix uteri. The neck of
the uterus connecting the uterine
cavity with the vagina and
consisting of the external os and
internal os.

Asphyxia caused by the mechanical
occlusion of the upper
respiratory passages, e.g., by a
bolus of food.

Sickness of long duration.

A chronic disease of the liver
with scarring and reduced
function most frequently
associated with alcoholism but
also may follow hepatitis and
other more rare diseases.

Collarbone.

An erectile structure, one of the
female genital organs located
beneath the anterior commisure of
the labia minora.

A soft, semi-solid coagulum
formed in stagnant or postmortem
blood, its structure being large
determined by gravity. It thus
differs from a thrombus.
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= CHICKEN FAT
THROMBUS @

= CURRANT JELLY
CLOT:

= POSTMORTEM CLOT:

CLOTTING:
COAGULATION:

COCAINE:

CODEINE:

COLON:

COMA:

A brlght yellow layer, consisting
predominantly of white blood
cells, and forming the uppermost
part of a clot. The position of
the chicken fat clot has been
used in attempts to determine the
position of the body after death.

A dark red layer, consisting of
predominantly red blood cells and
forming the lower part of a clot.

A clot formed in the bloocd
vessels, chambers of the heart or
sites of hemorrhage after death.

See: Coagulation.

Syn: Clotting. The
transformation from a liquid
state to a solid or semi-solid
mass. Usually applied to the
formation of fibrin in blood
resulting in a clot or thrombus.

Syn: "Bernice," "candy," "coke,"
"corine," "dust," "flake," "gold
dust," "snow," "stardust." An

alkaloid from the leaves of the
Erythroxylon trees native to Peru
and BOllVla. Systemically,
cocaine is a cerebral stimulant;
toplcally, a local anesthetlc
Used 1lllc1tly, it is usually
sniffed in the form of a white
powder.

One of the alkaloids of opium.
its analgesic effect is weaker
than that of morphine, but is a
better suppressant of the cough
reflex.

That part of the large intestine
which extends from the cecum to
the rectum.

A state of deep unconsciousness
from which a person cannot be
aroused. Causes of coma include
poisonings, brain injuries,
stroke, diabetes mellltus and
uremia.



COMATOSE:

COMMINUTED FRACTURE:

CONCUSSION:

CONGENITAL:

CONJUNCTIVA:

CONTACT FLATTENING:

CONTRE COUP:

CONTUSION:

Unconsciousness. No response to
any stimuli. NOTE: the person is
not dead.

A break of a bone into small
fragments.

A diffuse injury to an organ
caused by a violent impact.
Usually applied to the brain
(commotio cerebri).

Existing at or dating from birth.

Delicate membrane lining of the
eyelid.

The flattening of muscles which
are in contact with a hard
surface during rigor mortis.

An injury of an organ occurring
on the side opposite to that
suffering a blow or impact,
resulting from impact of the
organ on the interior of the body
wall. The term is usually
applied to the brain but other
organs such as the lungs may
suffer contre coup injuries.

An injury without laceration to
the superficial tissues of an
organ or the body surface; caused
by a blunt impact resulting in a
hemorrhage into the tissue
beneath the skin. Contusions are
usually caused by violence but
may be spontaneous in certain
blood disorders. During life,
the color of contusions changes
gradually from red to green to
yellow, giving a rough indication
of their age. Contusions
sustained shortly prior to death
may at first show no
discoloration of the skin surface
but may become more noticeable
after the blood in the
capillaries has settled to
another part of the body.
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CONVULSION:

CORONAL:

CORONAL PIANE:

CORONARY:

CORONARY THROMBOSIS:

CORONER:

CRANTAL SUTURES:

CRANIOTOMY:

CRANTIUM:

CRIB DEATH:

CRICOID CARTIILAGE:

A violent, involuntary
contraction or series of
contractions of the voluntary
muscles.

Adj. In the transverse
direction.

An imaginary plane bisecting the
body from side to side at right
angles to the sagittal plane.
This term is useful in describing
gunshot wounds.

A term applied to vessels,
nerves, ligaments of the heart.

Occlusion of one of the coronary
arteries by a thrombus. One of
the causes of a "heart attack."

An official appointed or elected
to investigate certain types of
fatalities and to preside over
inquests. He/she may or may not
be a physician.

The fibrous lines of union
between the bones of the cranium.
The gradual disappearance of the
cranial sutures is one of the
anatomical features upon which an
estimate of the age of skeletal
remains may be based.

To operate on the head. Brain
surgery.

That part of the skull which
encloses the brain.

See: Sudden Infant Death
Syndrome.

The lowermost cartilage of the
larynx.



CUTANEOUS:
CUTIS ANSERINA:

CYANOSIS:

DEATH:

~ CELLULAR DEATH:

- SOMATIC DEATH:

Syn: . Incised wound, slash,
slice. A wound caused by a sharp
object, usually metal or glass.
The wound is longer than deep and
tends to gape. Its edges are
usually not contused,
distinguishing it from a
laceration.

Pertaining to the skin.

Syn: Goose flesh, goose pimples.
A roughening of the skin caused
by the contraction of the erector
muscles of the hairs. In the
living person, it is caused by
fear or exposure to cold. In the
cadaver, it is a manifestation of
rigor mortis. The presence of
cutis anserina in a body
recovered from water was at one
time regarded as indicating that
death had occurred in water.

This view is no longer held.

A bluish or greyish discoloration
of the skin and mucous membranes
due to the circulation of
insufficiently oxygenated blood.

The permanent cessation of all
vital functions.

The permanent loss by the cell of
its functional integrity. The
earliest manifestation of
molecular death appears to be an
irreversible change in the
selective permeability of the
cell membrane.

Syn: Clinical death. The
permanent cessation of
respiration and circulation.
Absence of response to external
stimuli, of spontaneous muscular
movements and lack of brain
function as determined by the
electroencephalogram have
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- SOMATIC DEATH:
(CONTINUED)

DECIDUOUS TEETH:

DECOMPOSITION:

DEFENSE WOUND:

DELIRIUM:

DELUSION:

DEMENTIA:

DETERIORATE:

DEXEDRINE:

DIACETYL MORPHINE:

DIAPHRAGM:

DILATATION AND
CURETTAGE:

22

recently been added to the
criteria on which the definition
of somatic death marks the the
extinction of the biological and
legal personality.

Syn: Milk teeth. The first
dentition of the child consisting
of 20 teeth.

The separation of compound bodies
into their constituent

principles - postmortem
degeneration of the body.

See: Wound.

A state of mental disorientation,
usually temporary.

A false belief, contrary to
reality, which cannot be
corrected by reasoning.

An irreversible mental
deterioration, the end result of
many intoxications or
neurological disorders.

To become worse - impairment.

Brand of dextroamphetamine
sulfate (Smith, Kline and French
Laboratories). Dexedrine
tablets, syn: ‘'dexies,"
"hearts," "oranges."

See: Heroin.

The musculomembranous partition
that separates the abdomen from
the thorax.

Syn: D and C. A surgical
operation consisting of the
dilatation of the cervical canal
and the scraping of the lining of
the uterine cavity.




DIPTERA:

DISARTICULATION:

DISEASE:

DISINTERMENT:

DISTAL:

DORSAL:

DROWNING:

~ DRY DROWNING:

~ WET DROWNING:

An order of insects consisting of
the true flies, most possessing a
single pair of wings. The order
includes the species Calliphora
vomitoria which infests recently
dead bodies and the larvae of
which feed upon the tissues.
Amputation or separation at a
joint.

Any departure from a state of
health; illness or sickness.

Syn: Exhumation. The recovery
of a body from the earth.

Usually applied to the removal of
a body from a gave for the
purpose of medical examination or
transportation to another burial
site.

Adj: Further from the trunk or
from the origin.

See: Posterior.

Death due to the immersion of the
nose and mouth in water or other
fluid. Until recently, drowning
was regarded as purely asphyxial
in nature; however, it is said
that only 10-12 per cent of
drownings involve true asphyxia.
The vast majority of cases are
associated with the inhalation of
large quantities of water which
causes some degree of anoxia as
well as acute disturbance in the
electrolyte balance of the blood.

Asphyxia believed to be caused by
laryngeal spasm due to the
aspiration of small quantities of
fluid, or by vagal response to
immersion, resulting in cardiac
standstill.

Drowning following which large

amounts of fluid are found in the
lungs.
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DURA MATER:

ECCHYMOSIS:

EDEMA:

ELECTROCUTION:

EMBAIMING:

EMBOLISM:

- AIR EMBOLISM:

The outer and strongest of the
three membranes surrounding the
brain.

An extravasation of blood into
the skin, mucous or serous
membrane. An ecchymosis is
larger than a petechial
hemorrhage.

The presence of excess fluid in
the tissue. Edema may be
localized as in an area of
inflammation or may involve the
entire body.

Death caused by the passage of an
electrical current through the
body. The usual mechanism of
death is ventricular fibrillation
or paralysis of the respiratory
center.

A’'method of preserving the
cadaver by preventing
putrefaction. Embalming usually
involves the perfusion of the
vascular system with a fixative
fluid into the serous cavities by
means of a trochar. Various dyes
such as eosin may be added to the
perfusion fluid.

The plugging of a blood vessel by
an embolus. When used without
qualification, the embolus
consists of a thrombus.

Occlusion of blood vessels by
bubbles of air which may be
introduced into the blood stream
by positive pressure as in cases
of criminal abortion, by negative
pressure of stab wounds of the
neck. Air embolism must be
distinguished from the presence
of gas due to putrefaction.



- BONE MARROW
EMBOLISM:

- FAT EMBOLISM:

- GAS EMBOLISM:
- PULMONARY

EMBOLISM:

- TALC EMBOLISM:

EMBOLUS:

EMBRYO:

EPIDERMIS:

EPIGLOTTIS:

EPIGIOTTITIS:

Occlusion of blood vessels by
fragments of bone marrow. It may
follow extensive fractures or
orthopedic operations.

Occlusion of capillary blood
vessels by fat droplets. It is
most commonly seen in the vessels
of the brain, lungs and kidneys
and follows fractures or
contusions of adipose tissue.

Embolism by an insoluble gas as
may be seen in caisson disease.

Occlusion of the pulmonary artery
or its main branches usually by a
thromboembolus, A common cause
of sudden death.

Embolism by particles of talc in
the circulation. It may lead to
the formation of small
granulomata in the lungs. See:
Junkie's lung.

A mass of undissolved matter
which travels through the blood
stream and may plug a vessel
which is too narrow to permit
passage.

Syn: Conceptus. The developing
child in the uterus during the
first trimester of pregnancy.

The outermost layer of the skin.

A leaf-shaped structure situated
at the root of the tongue
protecting the opening of the
larynx during swallowing.

An inflammation of the epiglottis
usually caused by Hemophilus
influenza. A cause of rapid
death in young children.
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EPILEPSY:

EPIPHYSEAL INJURY:

EPIPHYSIS:

EXHUMATION:
EXSANGUINATION:

FALLOPIAN TUBES:

FAT EMBOLISM:
FATTY METAMORPHOSIS
OF THE LIVER:

FECES:

FEMUR:

FETISHISM:

FETUS:

FIBRILLATION:

A group of disorders marked by
episodic impairment or loss of
consciousness and, frequently,
convulsions. :

Dislocation of the epiphysis of a
bone often caused by forceful
pulling of an extremity. A
common type of injury in the
battered child syndrome.

A part of a bone which is
separated from the main part
during the period of active
growth by a layer of cartilage
and which fuses with the main
part during adolescence and early
adult life.

See: Disinterment.

Death due to loss of blood from
the circulatory systen.

Syn: Oviducts, uterine tubes. A
pair of muscular tubes connecting
the region of the ovaries to the
cavity of the uterus.

See: Embolism.

Fatty liver, a change in the
liver following excessive alcohol
ingestion and poor diet.

Bodily waste discharged through
the anus.

The thigh bone.

Association of lust with items of
certain portions of the female
body or with certain articles of
female attire.

Syn: Conceptus. The developing
child in the uterus during the
second and third trimesters of
pregnancy.

Fluttering of the heart. Not
controlled by motor nerve.



FIBUIA:

FLAIL CHEST:

FONTANELLE:

FORENSIC:

- FORENSIC
MEDICINE:

FRACTURE:

- BUMPER FRACTURE:

- COMMINUTED

FRACTURE:

- COMPOUND

FRACTURE:

FRATRICIDE:

GANGRENE:

GARROTTING:

The outer and smaller bone of the
leg, below the knee.

A chest having lost stability as
a result of multiple rib
fractures. The loose rib
fragments interfere with the
inspiriatory expansion of the
lungs.

A soft spot between the cranial
bones of a fetus or infant.
Normally, the newborn has two
fontanelles: the anterior which
is located between the frontal
and parietal bones and which
closes at the age of about 18
months and the posterior which is
located between the parietal and
occipital bones and closes at
about six weeks.

Adj: Applied to the law.

syn: Legal medicine. Those
parts of medical knowledge which
are applied to legal problems.

A break in the bone.

A fracture of one or both legs
below the knee caused by the
bumper of a motor vehicle. It is
usually a compound fracture.

A fracture having several
fragments due to splintering of
the bone.

A fracture communicating with the
outside through a wound.

The act of killing one's brother
or sister.

The death of an extremity or
portion of an organ in the living
organism.

Asphyxia caused by the twisting
of a ligature around the neck.
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GASTRIC:

GESTATION:

GRAZE:

GROSS:

HALLUCINATION:

HANGING:

HASHISH:

HEAT EXHAUSTION:

HEAT STROKE:

HEMATOMA ;

HEMOPERITONEUM:

Relating to the stomach.

The period of intrauterine
development.

An abrasion of the skin caused by
contact with a rough surface.

The direction of the graze may be
indicated by a sharply demarcated
beginning and tags of epidermis
at the end.

As perceived by the naked eye.

A false perception, auditory,
olfactory or visual which has no
basis in fact.

A type of ligature strangulation
in which the constricting force
is due to gravity.

Syn: "Hash." The resinous juice
of the flowering tops and upper
leaves of the female hemp plant,
cannabis sativa, sold in the form
of cakes or blocks. Usually
smoked in a pipe. Due to its
high content of cannabinols, it
is more potent than marijuana.

A state of collapse following
exposure to high temperatures
caused by depletion of the body's
electrolytes and fluids.
Clinically, it resembles shock.

A state of collapse following
exposure to high temperatures.
It is caused by injury to the
body's heat regulating
mechanisms.

A collection of blood in the
tissues resulting from
hemorrhage.

The presence of blood in the
abdominal cavity.



HEMOPHILIA:

HEMORRHAGE:

HEMOTHORAX:

HEROIN:

HISTOTOXIC:

HOMOSEXUAL:

HORIZONTAL PLANE:

HUMERUS:

HYMEN:

HYOID BONE:

HYPERTENSION:

Blood is slow clotting or does
not clot, allowing a person to
bleed to death.

The escape of blood from a blood
vessel.

The presence of blood in the
chest cavity.

Syn: “"H," "Harry," "horse," "jOY
powder," 'scat," "schmeck,"
"smack," "shit." Diacetyl
morphine. A semi-synthetic made
by the acetylation of morphine.
Not legally available in the
United States, Canada or Great
Britain. Sold illicitly as a
white powder usually heavily
adulterated with lactose or
quinine. Usually injected
intravenously but may be smoked
or snuffed.

Poisonous to tissue or tissues.

Syn: "Fag’ll "fairy’" "fruit’ll
"queen," "queer." An individual
sexually attracted to members of
the same sex. When used without
qualifications, indicates a male
homosexual.

An imaginary plane traversing the
erect body parallel with the
level ground. Useful in
describing gunshot wounds.

Large bone in upper arm above
elbow.

Syn: Maidenhead. A membrane
which partially occludes the
external opening of the vagina.

A U-shaped bone in the neck above
the larynx. From its central
body projects the greater and
lesser cornua. The latter are
frequently found broken in cases
of manual strangulation.

High blood pressure.
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HYPNOTIC:

HYPOSTASIS:

HYPOTHERMIA:

HYPOXTIA:

IDIOSYNCRASY:

INCEST:

INCISION:

INFANTICIDE:

INFARCT:

INHAILATION:

INSTAR:

INTESTINE:

INTRA:

ISCHEMIA:

JAUNDICE:

A drug which produces sleep.

The settling of blood after death
into the dependent parts of the
body. In the skin, this is
manifested by lividity. 1In the
internal organs, congestion is
due to hypostasis.

A state of abnormally low bodg
temperature, usually below 95° F

Lack of sufficient oxygen.

An unusual or individual
reaction, usually to a drug.

Sexual intercourse between
closely related individuals.

A wound inflicted by an
instrument with a sharp cutting
edge.

The killing of an infant.

The death of a portion of an
organ in the living organism due
to sudden occlusion of its blood

supply.

The drawing of air or other vapor
into the lungs.

A stage in the development of an
insect larva.

The membranous tube that extends
from the stomach to the anus.

Prefix meaning within.

A state of inadequate blood
supply to an organ or tissue.

Yellow pigmentation of skin most
commonly resulting from liver
failure.




JUNKIE'S IUNG:

LACERATION:

LAPAROTOMY :

LARVA:

LARYNX:

LATERAL:

LESBIAN:

LESION:

LIGAMENT:

LIVER:

Lungs showing microscopic
granulomata caused by the
intravenous injection of
insoluble materials such as talc
or starch granules. Seen in drug
addicts. Sudden death due to cor
pulmonale has been recorded.

Syn: Split, tear. A wound
caused by crushing or tearing of
the tissues, usually showing a
break in the surface.

An operation in which the
abdominal cavity is opened.

Syn: Maggot. A stage of
metamorphosis of certain insects
between the egg and the pupa.

The larva may molt several times,
each stage being known as an
instar.

Syn: Voice box. A hollow
muscular and cartilaginous
structure lined with mucous
membrane situated between the
hyoid bone and the trachea. Its
components include the
epiglottis, thyroid, cartilage
and cricoid cartilages. It
contains the vocal cords.

Adj: Away from the midline,
towards the side.

A female homosexual.

Any abnormal change in the
structure of a tissue.

Any fibrous, tough band which
connects bones or supports
viscera.

The largest glandular organ
situated in the upper part of the
abdomen on the right side,
usually of a dark red.
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LIVIDITY:

= CONGESTION:

- DIFFUSION:

LUMBAR:

MANDIBLE:

MANSTAUGHTER:
MARBLING:

MARGINAL ABRASION:

MARIJUANA:

MASOCHISM:

MAXILLA:

Syn: Livor mortis. A dark red
or bluish-red discoloration of
the dependent portions of the
external surface of the body due
to postmortem stasis of blood.

Lividity caused by the distention
of skin capillaries by blood.

Lividity partly due to hemoglobin
staining of the dependent
portions of the skin. Diffusion
lividity tends to be "fixed" in
contrast to congestion lividity.

Syn: "Acid." Lysergic acid
diethylamide. A hallucinogenic
alkaloid occurring in morning
glory seeds. Now usually
produced synthetically.

Pertaining to or near the lower
region of the back.

Lower jaw bone.

A legal category of homicide, a
lesser offense than murder.

The appearance of vascular
patterns on the skin after death.

See: Abraded margin.

The flowering tops and upper
leaves of the female hemp plant
(Cannabis sativa), usually sold
as a coarse powder and smoked in
the form of a hand-rolled
cigarette. Its pharmacological
activity is believed to be due to
tetrahydrocannabinol.

Pleasure derived from physical or
psychologic pain inflicted either
by oneself or by others.

Upper jaw bone.




MECONIUM:

MEDIAL:
MEDICAL EXAMINER:

MEDICAL
JURISPRUDENCE:

MEMBRANE:
MENINGITIS:

MESCALINE:
MESENTERY:

METAPHYSES:

METHADONE :

MIDLINE:

MISCARRIAGE:

MORIBUND:

The feces of the newborn. The
presence of meconium in the
anmiotic fluid is indicative of
fetal distress. The absence of
meconium in a normal intestine of
a newborn is strong evidence of a
live birth.

Adj: Toward the midline.

A physician who, by statute,
investigates certain types of
fatalities by conducting such
examinations as are considered
necessary.

Those parts of the law which
apply to the practice of
medicine.

A thin layer of tissue which
covers a surface or divides a
space or organ.

An inflammation of the membranes
surrounding the brain and spinal
cord.

A hallucinogenic drug derived
from the peyote cactus.

Tissue connecting the intestine
to the posterior abdominal wall.

Growing portion of bone.

A synthetic analgesic drug
similar in its effects to
morphine and used as a substitute
drug in the treatment of narcotic
addiction.

The center of the head, chest and
abdomen.

The expulsion of the fetus,
usually in the second trimester
of pregnancy. See: Abortion.

In a dying condition, dying.
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MORPHINE:

MUMMIFICATION:

MYOCARDIAL
INFARCTION:

MYOCARDITIS:

MYOCARDIUM:

NARCOTIC:

NATAL:

NAUSEA:

NECROPHILIA:

NECROSIS:

NEMBUTAL:

NON COMPOS MENTIS:

OCCIPUT:

A vegetable alkaloid, the
principal constituent of opium.
Morphine is a powerful analgesic
and nervous system depressant
with addicting properties.

The drying of a dead body or
parts thereof to a brown,
leathery, parchment-like
condition on exposure to a warm
and dry environment.

An area of death in heart tissue,
usually resulting from coronary
thrombosis.

An inflammation of the heart
muscle caused by bacteria,
viruses, parasites or
hypersensitivity.

The heart muscle.

A drug producing stupor, sleep
and relief of pain.

Pertaining to birth.

Tendency to vomit; sickness at
the stomach.

Sexual attraction to or interest
in dead bodies.

The death of cells in the living
organism.

A brand of pentobarbital (Abbot
Laboratories). Nembutal
capsules, syn: 'nimbys," "yellow
jackets."

Not of sound mind, insane.

The back of the head or the
skull.




ODONTOLOGY ¢

OPIUM:

ORBIT:

OSSIFICATION:

- CENTERS OF
OSSIFICATION:

OSTEITIS:

OSTEOLOGY:

OVARY:

OVERLAYING:

OVUM:

Syn: Dentistry. The knowledge
of the development, structure and
function of the teeth as well as
of the pathological processes
involving them. The forensic
application of odontology are
largely concerned with the
identification of individuals.

Syn‘ HHOp " llmud " Iltar " The
juice of the unripe seed capsules
of the poppy plant (Papaver
somniferum). The mllky ]ulce is
dried and the crude opium is sold
as a dark brown gummy substance.
Its pharmacological act1v1ty is
due to a number of alkaloids
1nclud1ng morphlne and codeine.
Crude opium is usually smoked in

pipes.
Eye socket.

The transformation of cartilage
or fibrous tissue into bone.

Points of ossification, an early
stage in the development of the
skeleton. The presence of
certain centers of ossification
is an indication of the age of an
individual.

Inflammation of a bone.

The knowledge of the development,
structure and function of bones.

The female sex gland which
secretes sex hormones and in
which the ovum develops.

The accidental smothering of a
young child in bed by a sleeping
adult. Overlaying was formerly
regarded as a common event. It
is now regarded as rare.

The egg or female reproductive

cell which after fertilization
develops into the embryo.
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PANCREAS:

PARALYSIS:

PARANOIA:

PATELILA:

PATHOILOGY:

PEDERASTY:

PEDOPHILIA:

PERITONEUM:

PERITONITIS:

PERMEATION:

PETECHIAE:

PHALANX:

PHOSPHATASE:

A large elongated gland behind
the stomach.

The loss of the power of
voluntary motion.

Mental disorder characterized by
the development of ambitions or
suspicions into delusions of
persecution.

Knee cap.

Syn: Pathologic anatomy. That
branch of medicine concerned with
the alterations in the structure
and function of tissues caused by
disease or violence. The
practice of pathology includes
the performance of autopsies.

Homosexual anal intercourse with
boys.

Sexual activity of adults with
children. It may involve any
form of heterosexual or homosexal
activity.

A serous membrane which lines the
internal surface of the abdominal
walls and envelops the abdominal
organs.

An inflammation of the
peritoneunm.

The spreading through a tissue or
organ of a disease process.

Syn: Petechial hemorrhage. Tiny
hemorrhages in the skin, mucous
membrane or serous surfaces.

Any one of the small bones of the
fingers and toes.

See: Acid phosphatase.



PLACENTA:

PLEURITIS:

PNEUMONIA:

POSTERIOR:

POSTMORTEM:

= INTERVAL:

- CHANGES:

PROXIMAL:

PSYCHOSIS:

PSYCHOSOMATIC:

PTOMAINS:

PULMONARY :

- EMBOLISM:

Syn: Afterbirth. A round, flat
organ at the site of implantation
containing maternal blood vessels
and through which the fetus
receives oxygen and nourishment.
The finding of placental tissue
in the uterus is absolute proof
of pregnancy.

"Pleurisy," inflammation in the
chest cavity.

Inflammation in the lung.

Adj: Dorsal, to the rear,
behind, or facing backwards.

Adj: Occurring after death.

The time between death an the
examination of the body.

A number of physical and chemical
changes which commence
immediately after death and
eventually lead to complete
disintegration of the body.

Adj: Nearer to the trunk or the
origin.

A group of severe mental
disorders in which there is loss
of contact with reality and which
are usually characterized by
hallucinations.

Pertaining to the mind-body
relationship.

A group of toxic substances
produced by the breakdown of
proteins during putrefaction.
Formerly believed to be a cause
of food poisoning.

Pertaining to the lungs.
The closure of the pulmonary

artery or one of its branches by
an embolus.
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= INFARCTION:

PUPA:

PUTREFACTION:

- GASES:

RADIUS:

RAPE:

RECTUM:

RENAL:

RESUSCITATION:

RETARDATION:

RHESUS FACTOR:

RIGOR MORTIS:

An area of necrosis in lung
tissue produced by sudden arrest
of circulation in a vessel.

The resting stage in the
metamorphosis of certain insects
between the larva and the adult
form.

The disintegration of the tissues
brought about by bacterial
action. '

Gases evolved in the process of
putrefaction, largely hydrogen
sulfide, ammonia, methane and
carbon dioxide.

The outer and shorter bone of the
arm, below the elbow.

Sexual intercourse with a person
without consent or with consent
when the person is not qualified
to give consent (when too young,
mentally defective, etc.)

The terminal portion of the large
intestine. It opens to the
outside through the anus.

Relating to the kidneys.

To revive, as in drownings and
electrical shocks.

Delay or hindrance.

A group of antigens carried on
the red blood cells first found
in the rhesus monkey.

Individuals possessing the rhesus
factor are said to be "Rh
positive," those who do not are
said to be Rh negative."

Syn: Cadaveric stiffening. A
stiffening and contraction of the
musculature (both voluntary and
involuntary) of the body after
death.




SADISM:

SAGITTAL:

- PLANE:

SALICYIATES:

SCALD:

SCAPULA:
SCHIZOPHRENIA:
SCLERA:

SCRATCH:

SEAT BELT INJURY:

SECONAL:

A practice in which pleasure or
sexual satisfaction is derived
from the infliction of physical
or psychologic pain or abuse on
others.

Adj: In the anteroposterior
direction.

- An imaginary plane traversing the

body in an anteroposterior
direction, useful in describing
gqunshot wounds.

A group of drugs used as
analgesics, antipyretics and for
topical application. Salicylates
are commonly involved in suicidal
poisons in adults and accidental
poisonings in children.

A surface injury caused by moist
heat. 1In the skin, preservation
of hairs distinguishes a scald
from a burn.

Shoulder blade.
A mental disorder.

The white of the eye - a tough
membrane,

An abrasion caused by a pointed
object passing over the skin.
The heaping up of the epidermis
at one end may indicate the
direction of the scratch.

Abdominal injuries sustained by
acute flexion over a seat belt

during sudden deceleration. Seat

belt injuries include flexion
compression fracture of the neck,
tears of bowel or mesentery or
injury to th pregnant uterus.

Brand of secobarbital (Eli Lilly
& Co.). Seconal capsules syn:
"pinks," '"red birds," '"red
devils," “"seggys."
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SECRETCOR:

SEDATIVE:

SEGMENTATION:

SEMEN:

SEPTICEMIA:

SHOCK:

- PRIMARY:

- SECONDARY:

SINGEING:
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An individual secreting blood
group specific substances in the
body fluids and secretions such
as milk, saliva and seminal
fluid. About 80% of the
population are secretors.

A drug which allays excitement.
Sedatives include the
barbiturates, bromides and
chloral hydrate. In large doses,
sedative may act as hypnotics.

Syn: Box car sign. Numerous
transverse interruptions of the
blood column in the vessels of
the choroid of the eye. It has
been regarded as one of the
earliest signs of death.

Syn: Seminal fluid. A viscous,
whitish fluid ejected from the
penis during orgasm and
consisting largely of spermatozoa
and secretions of the prostate
gland and seminal vesicles.

Syn: Blood poisoning, sepsis.
The presence of pathogenic
bacteria in the bloocd.

A condition characterized by
pallor, low blood pressure, rapid
but shallow pulse and clammy
perspiration.

Syn: Faint, syncope. A
transient loss of consciousness
due to fear or violent emotion.

Syn: Oligemic shock, surgical
shock, traumatic shock. A state
of shock, often progressing to
death, caused by a sudden
reduction of circulating blood

. volume.

Syn: Branding. An area of
burned skin or hair surrounding
the entrance wound of a bullet
fired at close range and caused
by hot gases escaping from the
muzzle.



SMOTHERING:

SMUDGING:

SODOMY :

SPASM:

SPERMATOZOA:

SPLIT:

SPRAIN:

SPUTUM:

STAB:

STAGNANT:

Asphyxia produced by the
occlusion of the mouth and
nostrils, e.g., by a pillow.

An area of blackening produced by
powder gases and surrounding the
entrance wound of a bullet fired
at close range.

Syn: Buggery. A form of sexual
intercourse in which the penis of
the active participant is
inserted into the anus or the
mouth of the passive participant.

Sudden, violent, involuntary
contraction of a muscle or group
of muscles.

The mature male reproductive
cells produced in the
seminiferous tubules of the
testis. The main cellular
constituent of semen.

Syn: Splitting wound. a wound
of the skin caused by the
compression of the tissue between
a hard, blunt object or hard
surface and bone. A split may
resemble a cut but usually shows
ragged edges and contusion of the
adjacent tissue.

The twisting or straining of a
joint with injury to the joint
capsule or ligaments but without
displacement of the bone.

Matter ejected from the mouth;
saliva and mucous.

Syn: Penetrating wound,
perforation, puncture. A wound

- caused by the penetration of a

pointed instrument. In contrast
to a cut, the depth of a stab is
greater than its width.

Failure of circulation (for
example: shock, cardiac
failure).
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STEERING WHEEL
INJURY:

STILLBIRTH:

STIPPLING:

STRANGULATION:

- LIGATURE:

- MANUAL:

STROKE:

SUBARACHNOID

HEMORRHAGE:

SUBDURAL:

- HEMATOMA:
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An injury caused by the impact of
the steering wheel on the chest
and upper abdomen of the driver
during sudden deceleration. It
frequently includes rupture of
the liver and a flail chest.

The birth of a dead infant during
the last trimester of pregnancy
or at term. A infant is regarded
as stillborn if it has not shown
any sign of life while completely
external to the mother. See:
Abortion and Miscarriage.

Syn: Powder stippling, tattooing
and powder burns. Dispersed
particles of burned and unburned
gunpowder embedded beneath the
skin surface around a bullet
wound.

Death caused by compression or
construction of the neck.

Strangulation by a ligature, such
as a rope, stocking, towel, etc.

Syn: Throttling. Strangulation
by one or both hands. Manual
strangulation frequently causes
injury to the thyroid cartilage.

A sudden or severe cardiovascular
attack, with rupture of a blood
vessel in the brain.

Bleeding, often spontaneous,
sometimes from injury, between
the brain and its covering
membrane, the arachnoid.

Under the dura mater, or between
the dura and arachnoid membrane
covering the brain as in subdural
hematoma.

Bleeding, almost always from
injury, between the inside of the
skull and the dura which covers
the brain. This accumulation of
blood produces pressure on the
brain.



SUBLUXATION:

SUDDEN INFANT DEATH
SYNDROME:
SUFFOCATION:

SYNDROME:

BATTERED CHILD:

CRUSH:

MALLORY-WEISS:

MENDELSON'S:

REYES:

A partial dislocation of a joint.
See: Syndrome.
The stoppage of respiration.

A set of signs and symptoms which
occur together.

The presence in a child of
multiple injuries caused by
repetitive trauma, generally
inflicted by the parents. These
injuries, which usually vary in
age, may include bruises,
fractures, separation of
epiphyses, eye injuries, subdural
hemorrhage and rupture of organs.

Kidney failure caused by damage
to tubules and precipitation of
hemoglobin, following severe
crushing injuries, usually of the
extremities. a similar syndrome
may follow incompatible blood
transfusions.

Vomiting of blood due to a
mucosal tear of the
gastroesophageal wall. Regarded
as a result of vomiting.

An acute hemorrhagic pneumonia
caused by the aspiration of
gastric acid. Often a
complication of obstetrical
anesthesia or of vomiting in the
debilitated or immobilized
patient.

A usually fatal syndrome in
infants and young children
consisting of hyperexcitability,
seizures, hepatomegaly and
hypoglycemia. At autopsy,
cerebral edema and a fatty liver
are found.
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- SUDDEN INFANT
DEATH:

TATTOO:

TEMPERATURE PLATEAU:

TEMPORARY CAVITY:

THROMBOSIS
- CORONARY:

THROMBUS :

- MURAL:

Syn: Crib death, SIDS. Sudden
death in apparently well infants,
usually between the third and
sixth months of life, with
negative or minimal autopsy
findings.

Syn: Powder stippling. An area
of burned grains near the
entrance wound of a bullet fired
at close range.

The period immediately after
death during which the internal
body temperature does not fall.
The temperature plateau may last
1-5 hours.

A momentary cavity created in the
tissues by the rapid passage of a
missile, causing much disruption.
The size of the temporary cavity
depends upon the energy of the
missile and its rate of transfer
to the tissues. The space
remaining after the collapse of
the temporary cavity is the
permanent cavity.

Tetrahydrocannabinol, a
constituent of hashish and
marijuana.

Blood clotting inside the blood
vessels, often in leg veins.

Thrombosis narrowing or occluding
the lumen of the coronary artery.

A solid coagulum formed in
circulating blood in the blood
vessels or chambers of the heart,

-its structure being largely

determined by the turbulence of
the blood. 1Its architecture thus
differs from that of a clot.

A thrombus attached to the wall
of a blood vessel or heart
chamber.




THYROID CARTILAGE:

TIBIAY

TORSO:

TOXIC:

TOXICOIOGY:

TOXIN:

TRACHEA:

TRACHEOSTOMY :

TRANQUILIZERS:

TRANSSEXUAL:

TRANSVESTITE:

TRAUMA:

~ TRAUMATIC
ASPHYXIA:
TREMOR:

The main cartilage of the larynx.
It has two posterior projections
on either side which are
frequently broken in cases of
strangulation.

The inner and larger bone of the
leg below the knee.

The trunk of the body without the
head or extremities.

Adj: Pertalnlng to, caused by or
acting as a poison.

The science of the nature of
poisons, their effects and
detection.

A poisonous substance produced by
bacteria, animals or plants.

Syn: Wlndplpe A cartllagenous
tube connecting the larynx with
the bronchi.

Syn: Tracheotomy. A surglcal
operation making an opening in
the neck to facilitate breathing

A drug which sedates and reduces
anx1ety The tranquilizers
include the pheonthiazines,
diazepines and butyrophenones.

A disturbance of gender identity
in which the person feels a
lifelong discomfort with his or
her own sex and a compelllng
desire to be of the opposite sex.

An individual obtalnlng sexual
gratification by wearlng the
clothing of the opposite sex.
A wound or injury.

See: Asphyxia.

An involuntary trembling or
quivering.
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TUINAL:

ULCER:

ULNA:

UMBILICAL CORD:

UNCONSCIOUS:

UREMIA:

UTERINE TUBES:

UTERUS:

VAGAL INHIBITION:

VAGINA:

VAGUS:
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Brand of sexobarbital and
amobarbital (Eli Lilly and Co.).
Tuinal capsules Syn: "double
trouble," "rainbows," "tooies."

An open sore of skin or mucous

membrane. b

The inner and larger bone of the
forearm.

A cord connecting the navel of
the fetus with the placenta and
containing two arteries and one
vein.

Same as comatose. No response to
any stimuli. THE PERSON IS NOT
DEAD.

Presence of urinary materials in
the blood. The person is unable
to eliminate urine due to kidney
failure.

See: Fallopian tubes.

Syn: Womb. A muscular hollow
organ in the female in which the
embryo develops.

Syn: Vagal reflex. Stoppage of
the heartbeat through stimulation
of the vagus nerve. Vagal
inhibition may be caused by
pressure on the neck, immersion
in cold water, minor surgical
procedures, etc.

The tubular musculofibrous
passage in the female connecting
the vulva with the cervix.

The tenth cranial nerve
originating in the brain stem,
passing through the neck and
chest and supplying branches to
the larynx, heart, lungs, stomach
and abdominal cavities.




VASCUILAR:

VEIN:

VENA CAVA:

VENTRAL:

VENTRICLES:

VENTRICULAR
FIBRILLATION:

VESICLE:

VIABILITY:

VISCERA:

VITAL:

- REACTION:

- SIGNS:

Pertaining to or full of blood
vessels.

A blood vessel carrying blood
from the tissues to the heart.

Superior main vein draining the
abdominal and pelvic viscera and
the lower extremities.

Relating to the front of the
body.

1. The two lower, more muscular
chambers of the heart.

2. Four intercommunicating
cavities in the brain into which
the cerebrospinal fluid is
secreted.

Irregular and ineffective
contractions of the ventricles of
the heart leading to sudden
death.

See: Blister.

As applied to a fetus, the stage
of development at which it would
be capable of extrauterine
existence. Variously given as
20-24 weeks of gestation.

The large interior organs of the
body.

Adj: Characteristic of or
essential of life.

A reaction in a tissue, such as
inflammation, occurring during
life and thus used to distinguish
antemortem from postmortemnm
wounds.

Physical signs such as

respiration and pulse, indicative
of the presence of life.
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VULVA:

WASHERWOMAN'S HANDS:

WHIPLASH INJURY:

WIPING:

WOUND:

- DEFENSE:

- PENETRATING:

PERFORATING:

The external female sexual organs
consisting of the vestibule,
clitoris, labia majora and labia
minora.

A wrinkling of the skin of the
hands and feet caused by
prolonged exposure to moisture.
May occur before or after death.

An injury to the tissues of the
neck caused by a sudden
overextension of the cervical
spine. It is common in rear end
collisions. The injury usually
involves the muscles and spinal
ligaments, but in severe cases
may damage the intervertebral
discs, esophagus, trachea and
sympathetic chain.

Syn: Ring of dirt. Dirt and
lubricant from the gun barrel and
surface dirt from the bullet
deposited on edges of a gunshot
wound when there is no
intermediate target. May be
minimal or absent in non- w
lubricated ammunition (automatic
or semi-automatic weapon).

An injury to the body caused by
exterior violence.

A wound, usually on the fingers,
hands or forearms of the victim
of an attack, sustained while
trying to grasp a weapon or ward
off the assailant. The nature of
the wound depends on the weapons
used for assault.

A wound which extends into an
organ or tissue, having both and
entrance and an exit opening.

A wound which completely
transverses an organ or tissue,
having both an entrance and an
exit opening.



X-RAYS, SOFT:

ZYGOMA:

Syn: Grenz rays. X-rays of
lower voltage than those used for
diagnostic purposes. Important
use in identifying entrance
gunshot wounds which may have
small particles of metal present
on clothing or skin.

Cheek bone.
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Supervision And Management Of A Homicide Investigation®
By Vernon J. Gerberth, Lt. Commander (Ret.) NYPD

The purpose of this article is to provide homicide supervisors with practical and
specific considerations for formulating management objectives in the investigation of
homicides. Administrative policies and procedures employed by police agencies are
usually determined on a jurisdiction-to-jurisdiction basis. Therefore, the author cannot
present an all-inclusive management technique applicable to all law enforcement
agencies. However, certain basic principles of homicide investigation, along with
interagency responsibility, can be developed into guidelines that will contribute to the
proper and intelligent handling of murder cases.

Management Policy

Two basic principles of any homicide investigation are documentation and preservation. To
ensure that these principles are accomplished, there must be an established management policy that
gives direction to the investigative unit.

Various methods and techniques can be employed to properly document and preserve events
at the scene. Managing a homicide investigation is simply an extension of these techniques through
supervision. Management assures that the preliminary investigation and initial actions taken at the
scene, as well as the total investigative effort, have been properly documented, and that any
evidence recovered has been properly handled and preserved.

An effective homicide investigation is the responsibility of the entire police organization, not
just the individual investigator assigned to the case. Consequently, there is a need for efficient
coordination of activities and procedures critical to the processing of the case.

Examples of some of these activities follow:

collection of evidence

procedural tactics

duties of patrol officers at the scene
preparation of forms and reports
overtime allowance

case-officer responsibility
confidential informant funds
allocation of equipment
supervisor’s duties and
notifications

These activities must be properly managed in order to bring the entire organization into play to
effect the successful conclusion of the case. However, management must provide for flexibility and

Adapted from Vernon J. Gerberth, "Supervision and Management of a Homicide
Investigation, "Practical Homicide Investigation Tactics, Procedures. and Forensic Techniques. Third Edition,
1996. Used with permission of the author.
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common sense. Therefore, any system implemented to direct and manage murder cases should be
realistic and allow for policy variations at the point of execution.

Teamwork

All members of a police department contribute to the process of crime solving, whether it be
the .operator in the communications division who initially takes the call and elicits additional
information, or the patrol officer who responds to the scene and detains a key witness or suspect.
Everyone must work together toward the common goal of solving the homicide.

Teamwork is necessary if the goal is to be achieved. Therefore, the duties of detectives and
the activities of patrol officers must be integrated to complement one another, and the management
policy should stress this principle.

Policy and Procedure

Each agency must establish guidelines and procedures that will allow the organization to
function efficiently within their jurisdiction purview. Homicide investigations, however, present
additional management considerations because two distinctively unique operational divisions are
involved.

For example, the investigation of a homicide is usually initiated by the patrol division, which
operates under patrol guidelines. The patrol division, in turn notifies the investigative division,
which operates under investigative guidelines. Investigators, upon arrival at a scene, assume
responsibility for the case and take over the investigation from patrol officers, possibly directing
uniformed officers and additional police units at the scene as required by the investigation.

Policy must provide for the efficient coordination of these various units by either the
investigator assigned to the case or the detective supervisor, if present, in order to maintain control
over the homicide investigation.

In addition, any policy established must meet the legal requirements of, and be compatible
with, the responsibilities of other agencies. For example, the offices of the District Attorney or
Solicitor have a specific responsibility for the ultimate prosecution of the case. The Medical
Examiner or Coroner’s office has the responsibility for determining the cause of death.

Since each of these organizations is required by law to conduct independent investigations
into the facts and circumstances of death, police agency policy has to provide for mutual cooperation
and exchange of information.

How an agency organizes its departments or divisions to perform investigative function is
important. this includes the selection and training of personnel for investigative assignment,
management of investigative personnel, and the designated units that are responsible for conducting
criminal investigation.



How are members selected for assignment to investigations?

[s the selection based on legitimate qualifications, i.e., department exam, aptitude testing,
seniority in rank, supervisor’s recommendation, or board qualification?

What type and quality of training is afforded the members?

[s the training provided members sufficient for the assignment or does the department allow
new investigators to "feel their way"? Are outside sources utilized for more advanced in-service
training? Are members encouraged to attend training sessions both within and outside the agency?

Is specialization, generalization or rotation assignment utilized?

Specialization for homicide assignment is the ideal situation if the agency can justify
specialists for the work load. Even in agencies where the work load is not sufficient for a full-time
homicide specialist, a select few are generally chosen to investigate homicide cases. Generalization
is acceptable for smaller departments that do not have a substantial case load.

Rotation must have been created by someone with no understanding or appreciation of the
investigative mission. It is demoralizing for officers to be transferred out of a preferred assignment
without cause; rotation does not allow for career growth, and it frustrates professional ambition. It
takes as long as two years for most officers to become familiar with all aspects of investigations and
become proficient at the work. It doesn’t make sense to periodically transfer experienced
investigators back to patrol simply for the purposes of rotation.

How are supervisors selected for investigative assignment?

Qualified members from within investigative units should be selected for assignment as
supervisors or commanding officers of the function. The policy of sending a newly-promoted
investigator back to a uniform assignment for some sort of "cleansing” is not good utilization of
resources. Such a policy has adversely affected the overall success of many investigations sections.
Inexperienced supervisors oftentimes fail to properly delegate routine matters and involve themselves
in operations rather than the supervision of operations.

Case Management

Case management relates to the processes involved in monitoring the progress of an
investigation, beginning with the initial report, or officer-initiated police action, and continuing
through all phases of the investigation until the case is closed.

Have administrative procedures been implemented to provide documentation of the case and
preservation of evidence?

The official police report and documents in the case file are extremely important instruments.
The documentation of events, as well as the official police response to the investigation, form the
basis for prosecution.
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The path from arrest to conviction is fraught with technical and legal booby traps. Hence,
there is a need for intelligent case management that takes into account the reality of "Discovery v.
Documentation. "

Proper case management requires documentation of the pertinent facts of the case, but not
police administrative matters, i.e., supervisory reviews, case recommendations, meal times, travel to
and from, roll call assignments and daily activity reports. Such information does not belong in the
case file.

Inappropriate departmental policy and/or procedures regarding investigative strategies are
usually based on bureaucratic, political, and/or personal consideration not related to the primary
objective of solving the case.

The interference of high-ranking officials is also often a problem. Police Commissioners,
Chiefs of Police, Sheriffs, and other top-ranking officers are supposed to be administrators, not
detectives or squad commanders. The immediate mission of the supervisor of the detectives is to
provide coordination of resources and to direct personnel through the Squad Commander.

This chain of command is necessary to maintain order and responsibility. High-ranking
officials should not communicate orders directly to officers, and they definitely should not be
involved in operational processes such as interrogating suspects and tactical procedures. On-scene
activities are best left to the investigators assigned to the case. Ranking officers with expertise
should contribute through channels unless specifically requested to participate.

Interagency Rivalry

A working relationship must be established among police, prosecutors, and medical
examiner/coroners based on cooperation, trust and respect. Police and prosecution should
complement each other and should feel at ease in giving and receiving advice from one another
during an investigation.

There is no room for interagency rivalry in a homicide investigation. Agencies with dual
responsibility for the investigation of sudden and unexplained deaths must reach an accord as to
ultimate case responsibility among the jurisdictions involved.

The best way to accomplish a cooperation venture is through continued personal contact and
understanding of each other’s roles and duties. Each of the three official agencies of inquiry has
specific responsibilities and duties that may at times overlap, and a misunderstanding can take place.
This is especially true in sensational murder cases where there are inordinate amounts of public or
agency pressure, requests for regular progress reports, and demands by the news media for a story.

The duties of each agency involved in the investigation of a homicide are determined by both
tradition and law. However, policies should be instituted within each organization that transcend
individual positions and address the common goal or objective. Courtesy and tact are always helpful
in interagency dealings.



Basically, the duties of each are:

1. The ultimate responsibility for the investigation of crime rests with the local law
enforcement agency. The chief law enforcement official within any community is the police chief,
the sheriff, or the police commissioner and his or her designated representatives.

2. The District Attorney, State’s Attorney, or Solicitor in turn is responsible for the ultimate
prosecution of the crime and as such, should be kept aware of all developments of the police
investigation. He or she is responsible for all legal investigative operations such as search warrants,
arrests warrants, grand jury presentations, etc.

3. The medical examiner/coroner is responsible for the determination of cause, manner, and
mode of death and should be apprised of all developments of the police investigation.

Flexibility and common sense by the representatives of each of these agencies ultimately
benefits all concerned and eases misunderstandings. Remember, the key to a successful homicide
investigation is teamwork and mutual respect for each other’s goals and objectives.

Effective Procedures

The management and supervision of a homicide investigation can be separated into five
specific segments. The case preparation for court and prosecution and any subsequent case analysis
are separate prosecutive and administrative functions, which, for the purposes of this article, do not
apply to the following.

Practical homicide investigation supervision techniques are:

Supervising the preliminary investigation at the scene

Directing specific investigative duties

Supervising the homicide crime scene search

Providing for the effective documentation of events

Conducting an investigative critique (an information conference of participants in the
investigation, which can take place any time during the case.)

On-Scene Supervision

It is imperative that the supervisor, when notified that detectives are requested to respond to
a possible homicide, record the following information:

® Date and time received

o How initial report was received

® Name of person making report (this includes police officer)
® Complete details

At this point the homicide supervisor either responds directly with investigators, or responds
individually. I recommend that the supervisor take his own transportation to the scene.
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If personnel are available, it helps to assign a member to maintain communications within the
command. This person’s responsibility is to make follow-up notifications, record requests for
identifications and special services and take requests from the command post at the crime scene.
This assignment is critical in major case investigations when trying to evaluate the full extent of the
investigation.

There are special duties to be performed upon arrival at the scene:

Record the exact time of arrival

Record the exact address

Record police units present

Confer with detectives at the scene to determine if an investigator has been assigned to

the case. If not, assign one immediately

Confer with patrol supervisor and establish cooperation;

Confer with the first arriving officer for a quick briefing;

® Make a visual inspection of the crime scene and the crime in order to get a feel for the
case and establish perimeters;

® Solicit opinions and/or theories from police personnel at the scene;

® Determine investigative needs and make assignments. Providing necessary manpower and
equipment establishes your authority; :

® Implement an assignment sheet. Knowing who is performing what assignment assists

coordination.

The supervisor’s notebook should detail exactly who has what assignment. This enables the
supervisor to properly assign members and record exactly what has transpired a the crime scene.
As members report back, the supervisor should jot down a brief description of their activities. This
notebook is valuable for subsequent written reports.

Initiate an investigative canvass, which is simply a door-to-door inquiry or roadblock
operation in order to obtain information and/or locate witnesses. The supervisor should assign a
sufficient number of officers to effectively cover the area to be canvassed. If large-scale, assign a
supervisor to coordinate the canvass and instruct to use questionnaires for follow-up surveys.

If the victim has been removed to a hospital, assign either a patrol unit or detective to
respond to the hospital to assure proper evidence collection procedures regarding clothing, ID
papers, etc., are undertaken. There may also be an opportunity to obtain a dying declaration.

Ascertain what alarms have been transmitted. Review alarms for appropriate information
and consider updating them based on information developed at the scene.

Provide for the dissemination of information to all units and personnel involved in the
investigation. Keep the command post and investigators informed of all relative and current
information as it becomes available.

Utilize patrol officers to maintain lines and instruct detectives to use courtesy and tact in
dealing with people at the scene. Assign members in street clothes to "work the crowd" to obtain
leads from conversations. Depending on circumstances, bilingual officers might mingle with
bystanders. Also direct that photos be taken of the crowd.



Direct that ambulance or EMS personnel be interviewed if they arrived before police. Their
activities at the scene, as well as people they may have seen or things they overheard, could be
important.

Specific Duties
Regarding the suspect in custody:

® Establish the probable cause for arrest

® Determine the scope of the preliminary investigation

® Advise detectives to instruct patrol officers to document their observations regarding any
overhears, statements, and any information provided by informants and/or witnesses.

Regarding interviewing and interrogation of a suspect in custody:

® Direct investigators to document their Miranda warnings
® If the suspect is cooperative, have detectives take a preliminary statement at the scene,
which may be used to assist in the recovery of any evidence, etc.

The formal interrogation should be conducted at the station house, and no one should
interfere with an investigator in the process of taking a statement from a suspect. The cardinal rule
of interrogation is: never intrude on an interview of a suspect. This includes supervisors.

In the examination of a suspect for evidence, advise investigators to document--by both
photography and sketch--any scratches, bruises, injuries, etc., observed on the suspect. Advise
transporting officers to be aware of evidentiary considerations (do not allow victim to wash, etc.).

Dying Declarations

A seriously injured victim should be considered a candidate for a dying declaration. Direct
investigators to respond to the hospital, obtain witnesses if possible, and attempt to obtain a
statement from the injured victim.

There are no set guidelines, such as an exact sequence of questions. However, you want to
establish that the victim is competent, lucid, and does believe that he or she is about to die.

Suspect’s Mental State
Evaluation of any suspect’s demeanor and/or mental capacity is important. Detectives should

document the suspect’s actions and mental capacity from the time of arrest to arraignment. This
procedure is necessary to prepare against a possible diminished capacity defense.
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Crime Scene Search

The crime scene search, the most important phase of the investigation conducted at the scene,
is a separate and distinct function. Ideally, there should be a crime scene investigator or evidence
technician assigned to conduct the search. Departments should train a sufficient number of
investigators for this important function.

Agencies oftentimes do not put enough emphasis on this phase of the investigation, opting
instead for something less-time consuming, e.g. a-confession. Make sure your investigators do a

proper search.

Supervision of this function is aimed at preserving and documenting the event. The purpose
of a crime scene search is to obtain evidence. If there is any possibility that any evidence you are

about to seize requires a search warrant, it’s the supervisor’s job to assure that the proper warrant is
obtained.

Supervisors should be aware of the warrant exceptions:

emergency

plain view

consent

search of suspect after arrest

Any search method can be utilized and is usually determined by the size, location, and
complexity of the scene. It doesn’t matter which method is selected as long as the search is
systematic and complete.

The scope of a search is determined by a theory or hypothesis arrived at by the detective
supervisor and investigators based on their initial observations. This theory, which is provisional, is
based on simple assumptions of how and why the homicide occurred. Remember: anything can be
evidence.

The primary responsibility is the isolation and protection of the crime scene. The objective
is to establish the corpus delicti and the identity of the criminal.

Upon arrival, ascertain boundaries. Do not move blindly into an area. Confer with those
already on the scene to decide the approach and paths of entry and exit. Prior to any crime scene
search, direct that photographs and crime scene sketches be made.

The initial survey is an opportunity to develop a mental image. Remember to be escorted by
the first arriving officer. Ascertain whether or not any fragile evidence is present to assure
collection.

When examining an outdoor crime scene, the following procedures are important:

1. Rope off the largest area
2. Establish a path of entry and exit



3. Conduct examination as soon as possible (Before losing daylight or experiencing weather
changes.) :

4. Direct that surrounding area be searched

5. If weather becomes bad, order evidence be collected immediately

Under ordinary circumstances, an outdoor scene would not be searched during nighttime
hours. However, it is necessary to safeguard the area, take photographs before the body is moved,
and protect the body against additional damage in transport.

Release of the crime scene is also a critical decision. Authorities should hold on to the scene
as long as possible as there may be a need for additional photos, or information may reveal the need
for an additional search.

Before cleaning the crime scene consider: the defense attorney might visit the crime scene to
judge the extent of the police investigation. He will be alert to areas that were or were not
processed. Direct that all materials used to process the scene be placed in a receptacle that can be
taken from the scene when the police leave. Make sure that all police equipment has been removed
from the premises before the scene is released.

Supervisory Hypothesis

The supervisory hypothesis is as follows: Ask yourself, "What happened?” Keep an open
mind; don’t be influenced by the police call or initial statements. Make a determination based on
the total information available. :

The question is: was death caused by homicide, suicide, accident, or natural causes? The
answer must be based on the following:

1. Do the facts, the crime scene, the statements, and the physical evidence support the
explanation? Things are not always as they appear to be. Don’t be afraid to change your mind.
Any hypothesis is only provisional at best.’

2. Examination of the body at the scene. All photographs and sketches should be completed
before examining the body. Obtain a complete description of the body as well as the clothing.
Portions of the body that were not accessible to the on-scene photos should be examined and
photographed.

Release of the body is a critical decision. Once it is removed from the scene, no additional
procedures can be undertaken. It should be wrapped in a clean white sheet before being placed in a
body bag. :

Investigative Conference
An investigative conference is an important part of any well-run homicide investigation. The

conference need not be a formal gathering; it can take place anytime during the investigation or after
each of the other four phases.
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The conference, directed by the chief investigator at each critical point of the investigation, is
to assess the investigation by gaining an overall synopsis. Each member relates his or her progress
and ideas; everyone is kept abreast of all developments and there is a general discussion.

The daily investigative conference is somewhat different and usually takes place at the station
house. It attempts to assess the entire investigation on a daily basis.

Management and supervision of a homicide investigation is unique in its comparison to other
police management operations. The management of day-to-day patrol operations and administrative
functions can many times be proceduralized due to their routine and repetitive nature. The
intelligent management and supervision of homicide investigations, however, requires a different
approach that takes into account the unpredictables of a murder investigation.

However, rules and procedures, as well as established policies, give direction and
coordination to the function. In addition, there may be guidelines implemented for specific
investigative actions. The on-scene supervisor directs and coordinates a team effort based on
established policies. However, as a manager, he has the authority to allow for variations of the
guidelines when needed. This flexibility is based on necessity and common sense.

The supervision and management function requires the supervisor to actively participate in
the investigation. This does not mean "playing detective” and Jumping into the operational aspects,
such as interrogation of suspects, crime scene collection, interviews of witnesses, etc.

Active participation means sharing an interest in the investigation, intelligently directing
activities and utilizing the investigative critiques to properly establish priorities. In addition, it
enables the supervisor to assess the case and provide the necessary resources to effectively
investigate the case.

The supervisor of homicide should ideally have a homicide or an investigative background
because experience is a prime asset. This does not mean that a supervisor who lacks a homicide or
investigative background cannot effectively supervise investigations. However, it does suggest that
there is a need for learning the investigative processes involved.
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Development of the Coroner and the Medical Examiner Systems'

Forensic Sciences in Antiquity

The earliest application of forensic medicine had to do with the interdiction against
suicide, which has been regarded as a crime against the public interest since before the birth
of Christ. It appears that this was largely due to the fact that occasional communities, even
in those days, sustained epidemics of suicides. It is probably also rooted in the primitive
belief that the individual who took his own life was possessed by evil spirits and might pass
them on to other members of his community. Anthropologists have reported a similar
phenomenon in more modern days in certain relatively uncivilized African tribes, where the
hut belonging to the victim of a suicide is burned to the ground and his family expelled from
the village. It is recorded that suicide was strongly condemned in ancient Greece because the
individual was regarded as a servant of the gods and self-destruction constituted an act of
rebellion against the gods. It was accepted in certain instances, however where the
community had condemned an individual, as in the case of Socrates, who in turn committed
suicide by drinking hemlock. A medicolegal opinion as to manner of death had to be
reached in such cases in order that a decision could be rendered as to whether the penalty--
usually consisting of denial of the funeral rights to those who had offended against religion--
should be inflicted. In the same way, in ancient Rome, soldiers who committed suicide were
treated as deserters, and criminals who committed suicide in order to escape punishment
were likewise condemned.

In the tenth century suicide became a crime under the common law in England, and in
1184 the Council of Nimes made the condemnation of suicide part of the canon law of the
Roman Catholic Church. The decisions as to manner of death seem to have been made
mostly by an investigation of the circumstances without specific examination oi the body,
although historians have reported that Antistius, a physician in Rome, examined the body of
Julius Caesar and reached the opinion that, of the twenty-three wounds Caesar sustained, the
only mortal wound was one in the chest.

In China a handbook entitled Hsi Yuan Lu was published in about 1250. It contained
guidelines for the postmortem examination of bodies, including descriptions of various
wounds caused by sharp versus blunt instruments. It also offered comments on the
determination of whether an individual found in the water had died of drowning or had been
killed beforehand and of whether a burned individual was dead before the onset of the fire.

YThis section is excerpted from R.S. Fisher (1980), History of Forensic Pathology and Related Laboratory
Sciences. In W.U. Spitz and R.S. Fisher (Eds)., Medicolegal Investigation of Death (2nd edition), Springfield, IL: Charles
C Thomas.
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The Early Development of the Autopsy in Forensic Investigations in Europe

The written records of the development of forensic pathology in Europe begin in
1407, when a volume subsequently known as the Bamberg Code appeared. Twenty-three
years later, a more extensive penal code, known as the Constitutio Criminalis Carolina, was
issued by Emperor Charles V for all the lands included in his empire. The two documents
portrayed the importance of forensic pathology in requiring that medical testimony be an
integral part of the proof and trials involving decisions about whether the manner of death
was infanticide, homicide, abortion, or poisoning. They apparently did not specify that
complete autopsies were to be performed, but wounds were opened to determine their depth
and direction. Thus it appears that some degree of skilled medical knowledge was required
of the expert witness. Meanwhile, Andreas Vesalius, the first of the pioneers in anatomy,
was dissecting cadavers and for the first time established the true facts of the anatomy of the
body.

In the latter half of the sixteenth century Ambrose Paré performed official
medicolegal autopsies. He reported the findings in lungs of smothered children and studied
the traces left by sexual assault. Fidelis and Zacchia in Italy, in the early seventeenth
century, were likewise engaged in anatomical dissections and reported analyses of injuries to
internal organs. Fidelis described the findings in drowned bodies that would distinguish
between homicidal and accidental drowning. Zacchia’s work included descriptions of bullet
and stab wounds, findings in asphyxial deaths, the distinction of suicide from homicide, the
differentiation of sudden death from natural causes and, in cases of infanticide, the
determination of whether an infant had been born alive.

The first formal lectures in forensic pathology were held by Michaelis and Bohn at
the University of Leipzig, where students were apparently instructed in the subject of violent
death and simulated natural deaths. As a result of advancement of knowledge by these
pioneers, the judicial authorities and the police in Europe soon began to call upon physicians
to aid in the solution of fatal crimes, and most of the larger jurisdictions developed centers,
commonly known as institutes of forensic medicine, where experts carried out their
investigations. There was little of scene investigations by these physicians, since this chore
rested principally with the police, but in instances where bodies were found in trunks or in
the water it was not uncommon for the medical investigator to examine the associated
evidence. Indeed, it was in this context that the recognition of the medicolegal importance of
bloodstains first developed.

The Coroner System in England

The historical developments of medicolegal investigation in America can be clearly
traced back to the English coroner system, which had developed in that country some 600
years before.
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The justices in eyre, who were apparently comparable to the travelling circuit court judges of
modern day, could order the coroner to perform duties of administrative or inquisitorial



nature within the region for which he had been appointed. These duties were carried out
either alone or with the sheriff, but certain of them were earmarked specifically for the
coroner’s office, and he could perform them without being ordered to do so. Among these
were holding of inquests over dead bodies and appeals (inspection of an individual’s wounds,
recording the accusation against another individual and, if the wounds appear likely to be
fatal, arresting the accused individual).
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Blackstone has written an appropriate brief paragraph describing the coroner’s duties at the
time Edward 1 became King in 1272:

The office and power of a Coroner are also like those of a Sheriff, either judicial or
ministerial, but principally judicial . . . And consists, first, in inquiring, when any person is
slain or dies suddenly, or in prison, concerning the manner of his death. And this must be
upon sight of the body; for if the body be not found, the coroner cannot sit. He must also sit
at the very place where death happened, and the inquiry must be made by a jury from 4, 5, or
6 of the neighboring towns over which he is to preside. If any be found guilty by this inquest
of murder or other homicide, the coroner is to commit them to prison for further trial and
must certify the whole of his inquisition, together with the evidence thereon, to the Court of
King's Bench, or the next assizes.
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In 1877 a law was enacted requiring the inquest to be conducted whenever the coroner had
reasonable cause to suspect violent or unnatural death or when the cause of death was
unknown. This had the effect of granting the coroner the widest authority to investigate
cases and was indeed in sharp contrast to the continental system, where investigations were
commenced only by the prosecutors or police officials. Thus, the coroner system developed
as a broad-spectrum investigative agency concerned with a large proportion of all deaths,
including many nonviolent deaths. In 1888 the election of the coroners by freeholders was
abolished and an appointee system developed under which the head of the local governmental
unit appointed the coroner. There remained, however, no minimum qualifications for office.
These were established in 1926, when a law was enacted requiring five years experience as a
medical practitioner, barrister or solicitor if the individual was to qualify as coroner.
Interestingly enough, in Northern Ireland similar legislation excluded doctors from holding
the position of coroner unless they were also lawyers.

% %k Xk %k ok %k 3k

The Establishment of Forensic Pathology in America

The early American colonists, originating in England, brought the coroner system
with them in essentially the state of development it had reached by the early 1600s. Thus,
there is a record of a coroner’s inquest in the colony of New Plymouth, New England, in
1635; briefly, the inquiry found that John Deacon died as a result of bodily weakness caused
by fasting and extreme cold.

The governor of Maryland, Leonard Calvert, appointed Thomas Baldridge of St.
Mary’s to be sheriff and coroner on January 29, 1637, and authorized him to, "Doe all and
everything . . . the office of sheriff and coroner of any county in England doe. . . ."
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Baldridge was soon hard at work, because on January 31, 1637, he impaneled a jury of
twelve men to hold an inquest over the body: of one John Bryant. Their verdict was, "John
Bryant by the fall of a tree had his bloud bulke broken; and hath two scratches under his
chinne on the left side; and so that by means of the fall of the said tree upon him the said
John Bryant came to his death." This coroner’s office was one and the same as the sheriff’s
office, and while it did not carry any fixed stipend, it provided a substantial income because
the sheriff was responsible for the collection of property taxes, poll taxes and other levies,
and he usually received 10 percent of his collections. The early definition of the coroner’s
duties is also recorded in the Archives of Maryland, preserved by the Maryland Historical
Society, whereby on April 30, 1640, the governor appointed John Robinson, high constable,
as coroner for St. Clements Hundred in St. Mary’s County. The definition of duties
included--

Upon notice or suspicion of any person that hath or shall come to his or her death entirely
within the limits of that hundred to warn as many inhabitants of the said hundred as you
conveniently may to view the dead body and to charge the said persons with an oath truly to
inquire and true verdict to grant how the person viewed came upon his or her death according
to the evidence. . . .

Autopsy examinations of bodies are recorded in Massachusetts as early as 1647, when
the General Court of Massachusetts Bay concerned with the teaching of medical students
authorized that "an autopsy should be made on the body of a criminal once in four years."
The medicolegal application of the autopsy is recorded in Maryland on March 21, 1663,
when a Mr. Francis Carpenter was brought before the Talbot County Court on suspicion of
murdering one Samuell Yeoungman, a servant of his. The coroner’s report absolved Mr.

Carpenter, saying--

Wee of the Jury haueing viewed the Corps of Samuell Yeoungman and finding A Depression
in the Cranenum in on [one] place, and another wound where all the muscle flesh was
Corrupted, and withall finding Corrupt blood betweene the Dura and Piamater, and the braine
and several other bruises in the head and body therefore our verdict in that for want of
Looking after the abouesaid wounds, were the Cause of his death.

The record does not reveal whether Mr. Carpenter may have inflicted the original wounds on
the deceased’s head.
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Perhaps the earliest formal mention of the physician in connection with the work of
the coroner was in 1860 in Maryland, where the Code of Public General Laws authorized the
coroner or his jury to require the attendance of a physician in cases of violent death. The
choice of the physician was left to the coroner. Eight years later the legislature authorized
the governor to appoint a physician as sole coroner of the city of Baltimore. In Boston in
1877 the Commonwealth adopted a statewide system requiring that the coroner be supplanted
by a physician known as a medical examiner. Unfortunately, the jurisdiction of the medical
examiner was confined to "dead bodies of such persons only as are supposed to have come to
their death by violence."



The entry of the science of pathology as a subspecialty of medicine into the
investigation of deaths began in the latter part of the nineteenth century. In 1890 in
Baltimore a city ordinance authorized the Board of Health to appoint two physicians with the
titles of medical examiner and assign them the duty of performing all autopsies requested by
the coroner or the state’s attorney of the city of Baltimore. In 1915 New York City adopted
a law eliminating the coroner’s office and creating a medical examiner system, authorizing
investigation of deaths resulting from criminal violence, casualties or suicide, or suddenly
while in apparent health, or when not attended by a physician or imprisoned or in any
suspicious or unusual manner. The medical examiner was granted the authority to make a
decision as to the necessity of an autopsy, and his appointment from a civil service list by the
mayor provided the first civil service appointment in the annals of American medicolegal
investigation. The first chief medical examiner, Dr. Charles Norris, was also given the
authority to order an autopsy when in his judgement it was necessary, thus establishing the
first essentials of a competent medical examiner’s system, i.e. a broad spectrum of cases to
be investigated and the authority to autopsy when the public interest demanded it. . . .
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A.

Explanation of Medical Terminology

Anatomy
Anterior - toward the front.

Aorta - the large artery connected to the heart
which distributes blood to the other arteries.

Artery - thicker walled blood vessels, under
pressure, which carry blood from heart to
the body.

Cardiac - relating to the heart.

Cerebral - relating to the brain.

Cerebrospinal Fluid - "C.S.F" - the fluid about
the brain and spinal cord.

Cholecystic - relating to the gall bladder.

Coronary arteries - the blood vessels supplying
the heart.

Dorsal - related to the back of the body or the
back of the hand or foot.

Gastric - relating to the stomach.

Hepatic - relating to the liver.

Lateral - toward the side

Medial - toward the middle.

Midline - the center of head, chest and abdomen.

Peritoneum - the abdominal cavity.

Pleural - the chest cavity about the lungs
Posterior - toward the back.

Pulmonary - relating to the lungs.

Renal - relating to the kidney.

Vein - thin walled blood vessels which return
blood to the heart.

Ventral - related to the front of the body.
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Diseases

Aneurysm - a weakening of the wall of a blood
vessel with dilation of the vessel and often later
rupture of the vessel causing severe bleeding.

Arteriosclerosis - "hardening of the arteries" - an
aging process marked by narrowing of blood vessels by
build-up of cholesterol and scar tissue.

Carcinoma -

Sarcoma - All are malignant tumors and included
Lymphoma - in the broad definition of cancer.
Leukemia -

Cerebra-vascular Attack- "C.V.A." - a stroke, severe

injury to the brain resulting from spontaneous
hemorrhage or thrombosis.

cirrhosis - a chronic disease of the liver with
scarring and reduced function most frequently
associated with alcoholism but also may follow
hepatitis and other more rare diseases.

Embolus - a thrombus which breaks away from where it
formed and travels to another area of the body.

Emphysema - a chronic disease of the lungs reducing
one’s ability to breath.

Fatty Metamorphosis of the Liver - fatty liver, a
change in the liver following excessive alcohol
ingestion and poor diet.

Hemorrhage - bleeding either outside the body or into
one of the body cavities.
Hypertension - high blood pressure.

Infarction - dead tissue in an organ due to
insufficient circulation of blood.

Jaundice - yellow pigmentation of skin, most commonly
resulting from liver failure.

Myocardial Infarction - "heart attack" - death of an
area of heart muscle.

Necrosis - death of tissue.

Peritonitis - inflammation in the abdominal cavity.



Phlebitis - Inflammation of the veins.

Pleuritis - "Pleurisy" - inflammation in the chest
cavity.

Pneumonia - inflammation in the lung.

Thrombophlebitis - A blood clot in an inflamed area.

Thrombosis - blood clotting inside the blood vessels
often in leg veins.

Uremia ~ kidney failure.
Injury
Bruise -~ the bluish swelling of blood beneath skin.

Comminuted fracture - a break of a bone with separation
of the broken ends.

Contusion - essentially the same as bruise.

Laceration - a tearing of the skin.

Subarachnoid hemorrhage - bleeding, often spontaneous,
sometimes from injury, between the brain and its

covering membrane, the arachnoid.

Subdural hemorrhage - bleeding, almost always from
injury, between the inside of the skull and the dura
which covers the brain. This accumulation of blood
produces pressure on the brain.

Medical procedures

Autopsy - an examination of the body of a deceased
person, both an external and an internal examination,
for the purpose of identifying disease and injury
present and determining the cause of death.

Bronchoscopy - looking in the bronchi (airway in the
lungs) with the aid of a metal tubular instrument, a
bronchoscope.

Craniotomy - an operation in which the skull is opened.

Cystoscopy - as above but related to the urinary
bladder.
E.K.G. ~ E.C.G. - electrocardiogram, a tracing on a

73



74

strip of paper showing the electrical activity of the
heart and allowing diagnosis of heart disease.

E.E.G. - electroencephalogram, a tracing of the
electrical activity of the brain allowing diagnosis of
disease of the brain.

Gastroscopy - as above but related to the stomach.

Laparotomy - an operation in which the abdominal cavity
is opened.

Laryngoscopy - looking into the larynx (voice box) with
the aid of a metal instrument, a laryngoscope.

Lumbar puncture - placing a thin needle in the lower
back and withdrawing the fluid about the spinal cord
(cerebrospinal fluid "C.S.F.")

Sigmoidoscopy - as above but related to the sigmoid
colon.

Thoracotomy - an operation in which the chest cavity is
opened.




Selected

ANATOMY FOR INVESTIGATORS

By Brian Blackbourne, M.D,
illustrations and revisions By David Lambrecht
F.B.!l. Academy
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The Forensic Autopsy: External Examination
Vincent J.M. Dimaio, M.D.

The forensic autopsy differs from the hospital autopsy in objectives, significance, and
manner of approach. In a medical-legal autopsy, one must establish the identity of the
deceased, the cause of death, and the manner of death. The presence of any drugs or
secondary trauma, which would influence the interpretation of the cause or manner of death
or of the circumstances leading to the death, must be documented. In a forensic autopsy, in
contrast to a hospital autopsy, the external examination of the body is often the most
important part of the procedure. In criminal cases evidence should be sought, collected, and
preserved for use in subsequent prosecution of the person responsible for the injury.

A medical-legal autopsy should never be performed until the pathologist knows the
circumstances surrounding the death. Just as a hospital pathologist reviews the chart prior to
the autopsy, so must the individual doing the medical-legal autopsy "review" the
circumstances leading to and surrounding the death. Such a review will often guide the
pathologist’s approach to the case, as well as indicate what evidence should be sought.

All bodies received for autopsy should be logged in as to time and date of arrival,
who transported the body, and who received it. Valuables should be removed and a list
made of them. Earrings, rings, and wristwatches, may be left on the body if their presence
is noted. The body should then be kept in a secure area where casual visitors or the curious
cannot gain access.

The first object in a forensic autopsy is documentation of the identity of the deceased.
In some of the older medical examiner systems, identification of the deceased is made by the
next of kin. When this procedure is used, a note should be made on the autopsy protocol as
to the time and date of identification, the person who made the identification, and the person
to whom the identification was made.

Such personal identification is the least reliable method. Under the stress of sudden,
unexpected, and sometimes violent death, the next of kin have on numerous occasions
identified the wrong body. It is our feeling that identification photographs and fingerprints
are the methods of choice. Prior to the autopsy an identification photo should be taken, with
a sign indicating the autopsy number in the picture. In court this photograph can be
identified by the next of kin as a picture of the deceased. The medical examiner can then
identify it as a picture of the individual he autopsied. If the defense feels that the photograph
is too gory and may influence the jury, it can be admitted in evidence on the condition that it
is not shown to the jury. Fingerprints should also be taken on every body examined. In all
homicides, suspected homicides, or gunshot wound cases, these fingerprints should be taken
only after the prosecutor has a chance to examine the hands for trace evidence, wounds, or
powder soot.
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The importance of examining clothing in cases of gunshot wounds can never be
overemphasized. The presence or absence of bullet holes and of soot around such holes may
indicate the position of the deceased at the time he was shot, as well as the range at which he
was shot. This in turn may be of great significance in determining whether a death was
suicide or homicide, and if homicide, whether it was compatible with self-defense.

Following all traumatic or suspected traumatic deaths during which the victim was clothed,
the clothing should be examined before it is removed from the body and a list of the clothing
should be made. In cases of gunshot wounds, pertinent, positive, or negative findings
concerning the clothing must be recorded. The presence or absence of bullet holes and
surrounding soot should be noted.

If an individual survives a gunshot wound long enough to be transported to a hospital,
the clothing is often cut or torn away. This is an acceptable practice insofar as diagnosis and
therapy are concerned; the clothing, however, should not be discarded, destroyed, or
released to the next of kin. The hospital should retain it and turn it over to the crime lab,
the proper police agency, or the physician designated to conduct the forensic autopsy. This
physician should draw no final conclusions regarding the wounds prior to examining the
clothing.

After the clothing is removed form the body, it should be handled as little as possible.
It should be placed in a clean container and labelled with the victim’s name, the date, the
autopsy number, and the name of the physician, before its transfer to the appropriate

authority.

Whenever a piece of evidence is removed from a body, whether it be trace evidence,
bullet, or clothing, it should be placed in a bag or container with at least the name of the
deceased, the autopsy number, the date, and the name of the prosecutor. In the case of a
bullet, it is often best to indicate the location from which the bullet was recovered and the
markings put on the bullet. This evidence should be stored in a secure area. When the
police or crime lab personnel come to pick up the evidence, a signed receipt should be
obtained. This receipt is necessary to prove maintenance of the chain of evidence. The time
and date of transfer as well as the names of the recipient of the evidence and the individual
who transferred the evidence should be recorded on the receipt; the receipt should then be
signed by both individuals.



The Autopsy Report
Vincent J.M. Dimaio, M.D.

The autopsy report should begin with a general description of the body. This should
include the age; race; height; weight; degree and distribution of rigor mortis and livor
mortis; hair and eye color; and appearance of the nose, ears, mouth, teeth, and external
genitalia. Any external evidence of disease, as well as the presence of scars or tattoos,
should be indicated. A list of the clothing worn by the deceased should also be included.

Following the general external examination section, all evidence of injury should be
described. This description of injury should be kept in a separate section. It should not be
distributed under the descriptions of individual organs or organ systems. Grouping all the
injuries in one section makes for a more coherent autopsy report. In addition, when one
later has to testify regarding the case, it is not necessary to search through the whole autopsy
report to find the injuries.

Gunshot wounds and knife wounds should be described in terms of location, shape,
dimensions, and appearance. Pertinent positive and negative findings should be recorded.
The distance of all wounds from the top of the head and from the midline should be
specified. In addition, it is advisable, even mandatory, to orient such injuries with respect to
some landmark in the vicinity of the wound, e.g., the umbilicus or the nipple. In the case of
a gunshot wound, one should indicate whether it is an entrance or an exit wound. The
presence or absence of abrasion rings, powder, soot, searing, and powder tattooing should be
noted and the dimensions of these items described. This is especially important when dealing
with powder tattooing. Defects of the clothing corresponding to the gunshot wounds should
also be described.

After external examination of the injury, description of the wound track should be
given in anatomical order. The amount of blood present in pleural or peritoneal cavities
should be indicated. A bullet should not be recovered by instruments; rather, fingers should
be used in order to preserve the rifling marks on the bullet. The bullet should then be
marked on its base (never on its side) with initials or numerals. If it cannot be marked on
the base, it may be marked on the tip, as long as the markings do not obscure any rifling.
Following a description of each wound, a sentence should be added indicating the overall
path of the bullet through the body, e.g., front-to-back, left-to-right or downward.

In all descriptions having to do with the size of the wound, inches and fractions of
inches should be used as the system of measurement. The metric system should not be used
at the present time because the forensic autopsy report is often examined by and intended for
individuals not familiar with this system. In addition, when testifying in court, one is
expected to describe the wound in inches rather than according to the metric system.
Weights of organs and nontraumatic lesions may be described using the metric system,
however.
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In all gunshot wound cases, photographs and x-rays should be taken when possible.
Diagrams illustrating the major injuries or findings are often extremely useful.

All the forensic autopsies should be complete in order to be of maximum value. This
means that the head, chest, and abdominal cavities should be opened and the organs
removed. In cases of homicide, there is no exception to the rule that the autopsy must be
complete.

In the autopsy report, a description of the internal organs should follow the section on
external examination of the body and description of the wounds. Previous descriptions of
injuries to these organs need not be repeated. After description of the internal viscera, the
next section of the autopsy report should be devoted to microscopic and toxicologic findings.
Microscopic sections are often unnecessary in cases of trauma where death occurred almost
immediately. Appropriate toxicologic studies should be performed depending on the type of
case. In all cases of homicide, blood alcohol and blood type should be performed, as a
minimum. If the victim was hospitalized for a considerable period of time prior to autopsy,
blood alcohol determination is unnecessary. When drug use is suspected, a complete
toxicologic examination should be performed. If there is doubt, tissue and fluids should be
saved and frozen. One can always go back to these specimens if necessary. In the case of
trauma, if a person has been hospitalized for a number of days or received multiple units of
blood, toxicologic analysis of the blood at autopsy is generally of no use. Most trauma cases
will have had blood drawn for typing and cross-matching at the time of admission. This
blood is often retained in the blood bank for one to two weeks. In such cases, the blood
bank personnel should be contacted to see if they have any of the original blood, so that it
can be used for typing and drug analysis.

The autopsy report should be concluded with sections labeled "Findings" and
"Opinion." The "Findings" should include all significant gross microscopic and toxicologic
observations, in order of importance. The major cause of death should be listed as the first
finding. The last section, labeled "Opinion," should be worded as plainly as possible.
Medical terms should be avoided if ordinary English will suffice. This is the part of the
protocol that will interest most people when they consult the autopsy to determine how and
of what the individual died. The conclusion should be short, straightforward, and to the
point. Speculations concerning minor points should not be included. Extensive speculation
in the conclusion often comes back to haunt the prosecutor.

In difficult cases the pathologist should not hesitate to seek advice and consultation
from other pathologists or forensic scientists. Even the most experienced forensic pathologist
will request a second opinion on a different case.

Summary

In summary, there are six points to be remembered in performing an adequate forensic
autopsy.

1. A complete history of the circumstances surroundmg the death should be obtained
prior to the autopsy.




The identification of the deceased should be documented.

A complete, detailed external examination of the body and of the clothing should be
performed. In all cases of homicide or suspected homicide, the clothing should be
saved.

A complete autopsy should be performed and injuries should be documented with
diagrams, photos, and x-rays when indicated.

Pertinent negatives should be included in the report of the autopsy.

Toxicologic studies should be performed when indicated.
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APPROACHING THE DEATH

SCENE




IL.

III.

Approaching the Death Scene

PRELIMINARY

Proceed to scene and assess situation
Render aid to injured

Effect arrest

Locate witnesses

Interview complainant and witnesses
Maintain crime scene and protect evidence
Inform other police officers

Note all conditions, events, and remarks
Arrange for searching scene and collecting evidence
Report the incident

Yield responsibility

ACPDQEEHOOW»

At the Scene

A Attitude and emotion must be controlled in order to ensure a thorough and
professional investigation.
“Cool-Calm-Detached”

1.  Attitude: Evidence will be located if time and effort are expended in a
professional and methodical processing of the scene.

2. Emotions: Conscious and subconscious reactions to violence and brutality
can affect the investigation to a point that good judgement is transformed
- into complete confusion.

Theory of Exchange

A The perpetrator will take away traces of the victim and the scene

B. The victim will retain traces of the perpetrator and may leave traces of himself or
herself on the perpetrator

C. The perpetrator will leave behind traces of himself or herself at the scene
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V. Crime Scene Sketch

A Purpose of crime scene sketch
1. Refresh memory of investigator
2. Brief investigators not on the scene
3. Refresh the memory of the witnesses
4, Refresh memory of cooperative suspect in his/her reconstruction of events
5. Develop a clear understanding of what happened
6. Develop a theory as to what happened through evidence collected
7. Explain to the prosecutor, judge, jury, witnesses a clear representation of

the scene, location of evidence, and sequence of events

B. Elements of crime scene sketch
1. Symbol, indicating points of compass
2. Case and type, victim’s name, location, date, and time
3. Legend
4. Measurements from FIXED points
5. Anything pertinent (i.e., slope of ground, snow, rain, mud, room,
apartment) ,
6. Name of person making sketch
C. Crime scene sketch supplement
1. Aerial photographs
2. Road maps
3. Blueprints
4, Floor plan
5. Street map
V. Canvass
A When: in almost all cases
1. Approximate time of death or assault
2. Use common sense - more than once
B. Why: eyewitness to crime or suspect
1. Information about the circumstances
2. Approximate time of occurrence
3. Information about the deceased
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a. Friends
b. Habits
C. Motive ?

Scope: any place from where the scene could be observed or heard

1. Route taken by victim

2. Escape route of suspect

3. Tag numbers

Personnel

1. Must have an interest

2. Should know some detail of the crime

3. Make a written record of persons contacted

Canvass form

Name and assignment of officer

Date and time of interview or attempt

Name, age, address, home and work telephone numbers
Who else lives here?

Do you know of incident

How, what do you know?

Heard from whom?

Relationship--last seen or talked to?

Were you on the crime scene?

0. Statement taken

=0 0NN AW~

Investigator’s Notebook

=rFmoamuouowp

Date and time notified
Location

How notified--by whom?
Time of arrival on scene
Describe scene from outside
Address

Who is on the scene?
Weather conditions
Lighting

First officer

1. Name

2. Assignment
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Time of arrival on scene

Who was on the scene

What did they do, touch

What did the officer do

Conditions of scene when officer arrived
Witness statements

OFFICER OPINION

VXN n AW

VII. The Primary Crime Scene

Investigations usually begin where the body is originally found.

VIII. Secondary Crime Scenes

Where the assault took place

Where the victim was confined

Route to and from primary scene

Method used to transport victim

Anyplace where evidence is located (suspect residence, stores, etc.)

moow>

IX.  Processing the Death Scene

Be thorough and professional

Photograph and measure before touching anything
Remember the theory of exchange and transfer
Anything and everything should be considered

Caowp

X. Release of the Scene

A. Hold as long as possible

B. Never release before:
1. Initial canvass is completed and reviewed
2. All known witnesses interviewed and statements taken
3. Suspect processed and statement checked
4, Final check by you and others

XI.  Physical Evidence: Any tangible article, large or small, that tends to prove or disprove a
point in question

A “The Unimpeachable Witness”’--cannot be eluded by:




1. Faulty memory
2. Prejudice
3. Poor eyesight

B. Physical evidence:
1 Must be obtained legally
2 Collect and preserve properly
3. Maintain proper chain of custody
4 Conduct proper tests with proper personnel
C. Location of physical evidence:
1. Nearest to where critical act occurred
2. Point of forced entry
3. Route of escape and approach
4. Suspect (clothing, body, hair, body fluids, etc.)
5. Location of weapon
6. Vehicle used
7. Suspect’s residence
8. Location of physical assault
9. Location from where body was removed
D. Physical evidence used to:
1. Reconstruct the crime
2. Identify the participants
3. Confirm or discredit an alibi
Summary

The investigation of death, particularly the homicide, is one of the most important
investigations to which a police officer may be called upon to respond.

There are three basic principles involved in the initiation of an effective death
investigation.

A Rapid response to the death scene by patrol officers, the purpose being to protect
evidentiary materials before they are destroyed, altered, or lost.

B. Evidence. Anything and everything should be considered evidence. Physical or

testimonial evidence must be noted, preserved, and brought to the attention of the
investigators.
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C. Notification of additional resources. After the scene is secured, immediate and
appropriate notification must be made to the homicide 1nvest1gators
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Collecting and Handling Evidence
Infected with Human
Disease-Causing Organisms

“Today ... investigators and crime scene technicians are more
likely than ever before to encounter crimes of violence involving
blood and other body fluids of persons with infectious diseases.”

You have been assigned as the
case investigator in a homicige that has
just occurred in your jurisdiction. The
crime scene is an apartment which has
been properly secured by the first of-
ficars arriving. Upon entering the apant-
ment, you observe the nude body of a
young man, who has been stabbed nu-
merous times, lying in a poot of liquid
and coagulated bltood. His hands are
bound at the wrists with rope, the body
has been emasculated. ana no weapon
is found. You also discover a hypoder-
mic syringe. a spoon 'cooker,” and a
suspicious white powder near the body.
and in the bathroom. three drugs. Iso-
niazid. Rifampin and Ethambutol. pre-
scribed for someone at that address.

An experienced investigator could
quickly ascertain that this was the
scene of a homosexual murder and in-
volves at least one intravenous drug
user. The prescrption drugs pose a di-
lemma until you later tearn that they are

By
PAUL D. BIGBEE, M.S.

Special Agent
Serology Unit
Laboratory Division
Federal Bureau of Investigation
Washington, OC

prescribed for persons with active
cases of tubercuiosis.'

This victim 1s typicai of one who fits
into the group of high-risk people often
infected with AIDS, hepatitis B, and tu-
berculosis. Knowing this, you resist the
urge to immediately leave the apart-
ment and begin to process the crime
scene. But, how should you proceed?
What precautions shoutd you take to
protect yourself and others from possi-
bly contracting a lethal or infectious dis-
ease? And. what do you do with the evi-
dence once It 1s collected?

Today. with AIDS and hepatitis B
infections virntually epidemic. investiga-
tors and crime scene technicians are
more likely than ever before to encoun-
ter crimes of violence involving blood
and other boay fluids of persons with in-
fectious diseases. It is aiso hikely that
the patrol officer will encounter these in-
tectious body fluids durning his routine
activities. For example, the

mouthpieces used on breath alcohol n-
struments can be contaminated with
the saliva of a person with a communi-
cable disease. Officers conducting traf-
fic accident investigations may come in
contact with potentially infectious blood.
and the search of a suspected drug
user can and has resulted in serious
puncture wounds from secreted hypo-
dermic needles.

This article does not purport 1o
solve all the potential problems posed

" to taw enforcement officers when hand

fing blood and other body fluids. Its pur-
pose is to acquaint the otficer with
some of the most commonly encoun-
tered diseases from infectious body tiu-
tds and to recommend precauttons that
can be taken.

Human beings can be infected with
pathogenic (disease-causing) micro-or-
ganisms and may or may not show
symptoms of a disease state. Examp-es
of these pathogens incluge bactena.
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such as those responsic.e fcr tuoer-
Zui0SIS. Syphtiis. ang generrnea v
"LSES 3LCh as ihose responsizie for
AIDS. nepatitis. ang herpes. and funai
such as that responsiole for can-
aidiasis. Other microscopic organisms.
such as one-celled animais. can also
ze found in the blood of humans.

Since 1t is beyond the scope of this
article to present a detaited listing of
each potentially infectious micro-organ-
ism law enforcement officers may en-
counter, this article will concentrate on
the disease-causing organisms respon-
sible for AIDS. hepatitis B. and tuber-
culosis. However. the precautions
:aken when dealing with any pathogen
‘nat may be found in boay fluids are es-
sentially the same.

AIDS

Acquired Immune Deficiency Syn-
grome (AIDS) has a variety of man-
ifestations that range from asymptoma-
tic (no symptoms) infection to severe
immunodeficiency and hie-threatening
secondary infections or cancer.? The vi-
rus responsible for AIDS. HTLV-II! (Hu-
man T-lymphotropic Virus Type i1} 1s a
“retrovirus” which invades the victim's
immune system, destroys it, and
causes the patient to become highly
susceptible to secondary infections. in-
cluding a severe form of pneumonia
caused by the one-cell animal Pneu-
mocysts cariniy. Kaposi's sarcoma. a
form of cancer. may also develnp. The
Centers for Disease Controi (CDC) in
Atlanta. GA, advise that tuberculosis
cases in the Unitea States have re-
cently increased because of the occur-
rence of tubercuiosis among persons
with AIDS.? The manitestations of this
disease are usually confined to the lung
area, but in AIDS patients, the bacteria
often invades other areas of the body,
including the lymph system.

“~e AIDS virus has peen isofated
-2 2'00C. bone marrow saliva. lymph
~oces craintissue. semen. ceil-free
ctasma vagminal secretions. cenvical se-
cretions tears, and human milk ¢ There
is currently no vaccine against this virus
wrich. f fully developed as a disease. is
tatal

The highest tfrequency of AIDS
cases occurs in male homosexuals. in-
travenous drug users. and hemo-
phihacs—the "high-risk’ categories.
The transmission of AIDS has been
shown to occur from male to male, male
to female. female to male. by intra-
venous drug users sharing infected
neegles. from blood and blood proauct
transfusions, transplacentally (through
the placenta). by artificial insemination.
ana during organ transplant.® in one un-
usual case. a male hemophiliac re-
ceived the infection from a blood prod-
uct. iransmitied the virus to his wite.
who then infected her infant after birth
by Caesarian section, presumably from
contaminated human milk6

It appears unlikely that the virus i1s
transmitted through casual contact or
airborne particles. Cases of accidental
mnocuiation by laboratory personnet with
AIDS and hepatitis by needles ana
other sharp instruments have oc-
curred.” Correctional facility officers
should be aware that the virus has been
1solated from inmates in the United
Statés who claim both homosexual
contact and intravenous drug use.® Be-
cause the incubation pertod may be
years in duration, it seems logical that
more prison inmates will exhibit symp-
toms of AIDS in the future. .

fn a study by the U.S. Department
of Defense. conducted from Qctober 1,
1985. through March 3, 1986, it was de-
termined that positive tests for AIDS
antibodies in military recruits was 1.5
per 1,000. a pattern that could be con-
sistent throughout the United States in
general.® Leading experts and epi-




“The first line of defense against infection at the crime scene is
protecting the hands and keeping them clean and away from the

eyes, mouth, and nose.”

demiologists anticipate that in the next
20 years, this number will increase-ex-
potentially.

Researchers have determined that
the AIDS virus can survive at least 15
days in dried and liquid biood samples
at room temperature,'® although the
survivability of the AIDS virus in other
body fluids has not been determined. It
is not known how long the hepatitis B vi-
rus and the tuberculosis spore can sur-
vive at room temperature.

Hepatitis B

Hepatitis B (serum hepatitis) is a
viral infection that can resuit in jaun-
dice, cirrhosis, and sometimes, cancer
of the liver. The virus may be found in
human blood, urine, semen. cere-
brospinal fluid, vaginal secretions. and
saliva."" Injection into the bloodstream,
droplet exposure of mucous mem-
branes. and contact with broken skin
are the primary hazards. There is a vac-
cine currently available against hepa-
titis B.

Tuberculosis

This bacterial disease can be
transmitted through saiiva, unine, blood.
and in some cases, other body fiuids by
persons infected with it. It can enter the
body through droplets that are inhaled
and primarily causes lung infections.
The tuberculosis bactenta forms spores.
simifar to seeds in plants. that are
highly resistant to drying and other
physical means that would easily kil
other bactena.*?

Defenses Against Exposure

What can be done to mimimize the
exposure of investigators and crime
scene technictans to pathogenic micro-
organisms? The first line of cefense

against infection at the crime scene is
protecting the hands and keeping them
clean and away from the eyes. mouth,
and nose. The best protection is to
wear disposable gloves. Any person
with a cut, abrasion, or any other break
in the skin on the hands should never
handle blood or other body fluids with-
out protection. Convenient boxes of
latex medical examination gloves, in
different sizes, may be purchased and
kept in the crime scene kit or in the
trunk of a patrol car. Always keep a
plastic bag, clearly marked, which will
be used for no other purpose than to
collect contaminated items until they
can be disposed of properly. Repiace
the gloves when they become heavily
stained or if you leave the crime scene.
When you are completeiy finished with
the crime scene. or if you leave tem-
poranly, wash you hands thoroughly
with soap and water. If cotton gioves
are worn when working with items hav-
Ing potential latent fingerprint value.
wear cotton gloves over latex ones. Re-
member that under no circumstances,
should anycne at the crime scene be ai-
lowed to smoke, eat. drink, or apply
makeup.

Shoes can become contaminated
with blood, which can then be trans-
ported from the crime scene to auto-
movoiies. the police station. or home.
Protective converings made of dispos-
able piastic or paper should be consid-
ered. .

Particles of dried blood fly in every
direction when a dried blood stain s
scraped. Because of this, surgical
masks and protective eyewear should
be considered when the possibility ex-
1sts that dried blood particles or drops of
nquid blood may strike the face or eyes.
A mask and glasses will not protect you
from viruses due to their minute size.
out will certainly heip prevent dried or
‘iquid D'ood particies. which contain vi-

ruses, from entering the mouth, nose,
or eyes.

" While processing the crime scene.
constantly be alert for sharp objects,
since hypodermic needles and syringes
are often secreted in unusual places.
When handling knives, razors, broken
glass. nails, or any other sharp object
bearing blood, use the utmost care to
prevent a cut or puncture of the skin.
Even seemingly innocuous items, such
as metal staples in paper, present a po-
tential hazard. For this reason, use pa-
per or plastic tape, whenever possible,
when packaging evidence.

In the event you receive an acci-
dental puncture or cut from a needle or
instrument on which blood or another
body fluid is present, immediately seek
medical assistance. If an antiseptic.
such as rubbing alcohol is available.
cleanse the wound with the antiseptic,
then wash with soap and water pnor to
seeking medical assistance. A physi-
cian will decide the best course of rem-
edies, depending on the situation and
the type of wound.

If practical, use only disposable
items at a crme scene where infectious
blood is present. However, even these
items. such as pens. penciis. gloves,
masks. and shoe covers, should be ce-
contaminated before disposal. Prefera-
hly, the items should be incinerated:
however, If this is not possible. arrange
with your pathologist or a local hospitai
o sterilize the items by autoclaving ana
then dispose of them properly.

All nondisposable items. such as
cameras, tools, notebooks. etc.. aIso
must be decontaminated. These items
should be cleansed thoroughly with a
solution consisting of 1 cup of sodium
hypochlorite (common househoid hquid
bteach) dissolved in a gallon of water
{(never mix bleach with ammonia or ai-
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" ... protective practices ... along with exercising care and using
common sense, will decrease the risk to the law enforcement

officer and others.”

€ach sc _ucr o7 073
Po A< e A0S s
vte P Remermper iz
rotect the nancs aner

So 1 0!00d that has not been ana-
'yZec 2s evidence shou'd aiso be
cleanec with the same bleach sclution
The sowution should De poured on these
siamns and allowea to air ary Before re-
leasing the crime scene. advise the
owner of the potential infection risk.

Even after the evidence has been
properly dried and packaged. 1t I1s stili
potentally infectious. Therefore, appro-
priate warnings should be placed on ait
items. This can be accomplished by
purchasing adhesive-backed labels
bearing the international biohazard
sympo! and a space for labeling the ap-
propriate disease. or Simply writing on
each .package a warning, such as
“Caution! Contains Potential Hepatitis
(or AIDS) Case.” This wili atert all per-
sons subsequently hanaling the evi-
dence, such as laboratory personnel,
prosecutors. defense lawyers, and po-
lice officers, to the hazaras therein. To
avoid removing evidence contaminated
with infectious body fluids in the court-
room, place the items in transparent
packaging once they have been prop-
erly dried, with appropriate initials,
marking. etc., visible for identification.

Evidence containing any body fluid
contaminated with human pathogen
that s shipped to a forensic laboratory
by U.S. mail is subject to the Code of
Federal Regulations, Part 72. This reg-
ulation specifies that appropriate warn-
ing labels must be placed on the pack-
age. and any liquid substance must be
triple wrapped and sealed.'* For further
information on these procedures. con-
tact the Centers for Disease Control.
Office of Biosatety, 1600 Clifton Road.
N.E.. Atlanta, GA 30333 (404)
329-3883.

FBiLaw Enforcemer: Butietin

When corcuciing a cmme scene n-
vestigallon invoving the srezong ot
1000 {rem persons <Nown ‘o have n-
fectious or contagious ciseases or
even wheniti1s suspectec. the inves-
tgator should be very juaicious with re-
spect to the matenais cellectea anc for-
warded to the laboratory for analysis
For example. in the scenano aescrioed
earlier. 1t1s obvious that the blood How-
ing from the vichim’'s wounds onginated
from him. In another example, if John
Smith is shotin the chest with a 44—
caliber revolver by John Doe at a dis-
tance of 20 teet. there are several wit-
nesses to the crime, and the assaiiant
immediately flees the area with the
weapon. it is obvious that the pooi of
blood underneath the body of John
Smith onginated from hum Tnere 1s no
probative vatue in analyzing the blood
from the scene. Investigators and crime
scene technicians should also consult
with their local. State. or Federal foren-
sic laboratory before submitting items
for examination from persons with dis-
eases, especially AIDS.

There are currently two opinions in
forensic laboratories concerning the ex-
amination of cases with body fluids de-
rived from persons with AIDS infec-
ttons. The first is that the virus is not
highly transmissible in dried stains and
liquid blood samples. poses little haz-
ard to laboratory personnel, and will be
analyzed as usual. The other i1s that
even though laboratory workers are at
fow risk of acquinng an AiDS infection
from forensic specimens, that risk 1s not
acceptavle, especially when the labora-
tory worker could acquire an infection
and unknowingly transmitit to-hus or her
spouse.

The FBI Laboratory. in conjunction
with the National Institutes of Health
and the National Bureau of Standards.
is currently conducting research into
the feasibility of steniizing forensic evi-
dence with gamma radiation without

cestroying the proteins required for
serological examination. This proce-
aure. if successful. would allow the evi-
agence to be sterihzed. thereby present-
ing no heaith hazard to laboratory
workers or anyone subseguently hand-
ling the evidence ana aliowing for a
complete serological examination. Until
this procedure proves successful and s
adopted. the FBI Laboratory will accept
AIDS cases for analysis only if prior au-
thorization has been obtained from the
Section Chief, Scientific Analysis Sec-
tion. The current prerequisites for ac-
ceptance of an AIDS case in the FBI
Ladoratory are as follows:
1) The contributor must understand
that the submitted evidence wiil be
autoclaved, which will render the
evidence unsuitable for seroiogical
analyses. Other units of the FBI
Laboratory wilt then conduct their
examinations.

2) Acknowledgement letters from
both the prosecuting and defense
attorneys must accompany all evi-
dence advising they are aware that
serological evidence will be de-
stroyed and that this procedure wili
not be subject to legal or judicial ac-
tion in the tuture.

3) The evidence must be properly
packaged and labeled.

Itis the goal of the FBI Laboratory
to continue to perform examinations as
a full-service laboratory for its contribu-
tors. However. the safety and welfare of
1ts employees and the rest of the law
enforcement community are the tabora-
tory’'s highest priorities and must be
taken into consideration when accept-
ing and analyzing evidence.

In the event your laboratory will not
process cases involving blood or other
body fluids trom AIDS victims or sus-
pects, itis recommended that the inves-




tigator contact that taboratory for e
name and aadresses of other pupiic or
private laboratores equipped to geal
with infectious diseases and wiling ‘o
examine the evidence.

Conclusion

Law enforcement personnel inves-
tigating violent crimes must handle
blood- and body fluid-stained evidence
on a constant basis. Often, these body
fluids will be contaminated with infec-
tious and disease-causing micro-organ-
isms. There is no sure way to prevent
accidental inoculation or contraction of
adisease. However. protective prac-
tices. such as those discussed in this
article, along with exercising care and
using common sense. will decrease the
risk to the taw enforcement otticer and
others. These safety procedures should

aiways be used. and the officer shoulg
always assume that blood and other
body fluids are potentiaily infectious. re-
garaless of the source.
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Stabiiity ang inactvation of KTLV-
CAMA,

Perilous Personal Pager

Both the Orange County, CA, Mar-
shai's Department and the Massachu-
setts State Police submitted to the
Builetin information on this weapon
which poses a new threat to iaw en-
forcement. The weapon ho:ster. with
authentic label. telephone number, and
beit clip, resembies the indivigual
pagers which have become so com-
monplace in today's society. inside. a
five-shot, .22LR short barrel revolver
can be concealed. Externat controls
and an opening in the bottom allow the
weapon to be cocked and firea whiie
remaining within the plastic casing.
The same weapon also fits into a brass
belt buckle.
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PERSONALITY ASSESSMENT




- Managing Death Investigations

Personality Assessment

by Arthur E. Westveer
Violent Crimes Instructor
Behavioral Science Unit
FBI Academy, Quantico, VA
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Introduction

Personality Assessment

The Personality Assessment is an investigative aid designed to elicit accurate answers
to significant and important questions pertaining to death. In addition, this assessment can be
beneficial when investigating equivocal death cases.

When using this assessment it is important to ask the questions the same way to
everyone interviewed and to indicate, on the record, the responses of the person interviewed

verbatim.

**This is modified version of the Personality Assessment form used by the NCAVC
in their investigations.



PERSONALITY ASSESSMENT

GENERAL BACKGROUND:

FAMILY:

Name/Aliases
Gender

Date of Birth
Place of Birth
Citizenship
Race
Height/Weight

Socioeconomic status of family

Number of brothers (provide names and ages)

Number of sisters (provide names and ages)

Status of parents (living/deceased; ages; health; married/divorced/remarried;
residence location; employment; criminal history)

Religion of family and to what degree is it practiced?

Which parent or other family member has had the most influence in the
subject’s life?

Describe the subject’s relationship with parents and siblings and the frequency
of contact (include any significant change in the relationship in recent years).
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GENERAL DATA:

What is the most important thing/person/value etc., in this subject’s life?

Type of residence and general description of neighborhood.

What days/dates are especially significant to the subject, i.e. birthdays,
anniversary of significant events, employment, etc.

What is the subject’s current financial status?

Has the subject made any recent changes in his/her finances (e. g., changes in
bank accounts, names on accounts.).
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MARITAL STATUS

Single/Married/Divorced/Separated with pertinent dates (include prior
marriages/significant relationships/reasons for separation/divorce)

Describe current marriage and/or significant relationships (specifically the
subject’s attitude about this with others about his/her significant other, and

types)
-Any changes in this relationship?

Name/Dates of birth of subject’s children, spouse/significant other.

Describe the nature of subject’s involvement with his/her children and the
overall relationship maintained with children, (include frequency with which
subject is known to have conversations about his/her children, and types of
activities they share with children.

-Any changes in this (these) relationship(s)?
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EMPLOYMENT

Describe subject’s current employment, to include length of service, attitude
about the job, attitude towards co-workers/superiors/subordinates. What are
the subject’s basic responsibilities in his/her job (re job function).

Characterize subject’s job competence, and his/her reputation in the workplace
(include level of social interaction with co-workers, recent promotions,
demotions, conflicts at work).

Provide information regarding subject’s significant prior employments and
reasons for job changes (provide information regarding any military service,
type of discharge and attitude toward military service).

What personal/professional impact would the subject experience if he were to
lose his job?
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EDUCATION

Describe the subject’s formal educational background (include
vocational/technical/specialized training).

Describe any other specialized training subject received (e.g. firearms,
defensive tactics, ...)

Nature of any problems subject experienced in a formal academic setting.

Provide any available dates/time frames of significant academic achievement
failures. ’
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HEALTH

Describe the subject’s current health status (include known diseases, congenital
problems, general level of physical fitness). Have there been any changes in
this area recently? Any physical complaints made by subject recently? When?

What is the subject’s attitude about health and level of physical fitness? Has
the subject’s attitude regarding health/fitness changed recently?

Describe significant injuries/illnesses during his/her lifetime which may have a
current impact on the subject’s emotional/physical health.

Mental health history to include information regarding mental health treatment,
diagnosed problems, and any general issues regarding current or past mental
health status (include dates of treatment if possible).

o
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Describe the nature of any known or suspected substance abuse, to include
alcohol, with frequency and information about the impact on the subject’s life.

Under what conditions does the subject use/abuse alcohol/drugs/cigarettes and
has there been any recent changes in usage patterns?

Describe the subject’s usual eating habits (balanced meals vs. junk food, type
of restaurants used, etc.) Has there been absence or increase in appetite?

Describe the subject’s usual sleep patterns. Any changes in sleep?

\

APPEARANCE:

Describe the subject’s usual appearance, to include style and care taken in
dress, and his/her attitude about appearance.
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Has the subject experienced any recent changes in weight? When? Provide
known/suspected reasons for this change.

Describe any physical characteristics (limp, speech problems, appearance,
mannerisms, gestures, etc.) that could be viewed as unusual and/or are a
concern for the subject.

Describe the usual mode of transportation to include types of vehicles
owned/used and the subject’s attitude toward method of transportation.

Is the subject status conscious? How is this presented by the subject?
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PERSONALITY/BEHAVIOR

How would people who know this subject well describe him/her and how
would this description differ from those who do not know the subject well?

Characterize the type of person the subject would select as a friend. Who (by
name) are the subject’s best friends?

What are the subject’s:
Strength-

Weaknesses-

Life ambitions-

Life failures-

Describe the subject’s intelligence level, to include "street sense."

Provide information regarding subject’s criminal history.
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What is the subject’s general attitude toward law enforcement and other
authority figures?

How does the subject react under stress?

Describe recent/ongoing stresses in the subject’s life (emotional, criminal,
financial, professional, etc.) Both negative (eg divorce, acute illness, death of
family/friend) and positive (promotions, retirement, anniversaries).

Describe any significant mood changes that the subject experiences and the
situations cause the subject to display positive or negative emotions. Who
noticed this (these) change(s)?

What are the subject’s religious beliefs and level that the subject
practices/portrays those beliefs? Describe any recent changes regarding
his/her religious beliefs.



What are the subject’s sexual habits, practices, and attitudes? Any changes in
this area recently in attitude and/or behavior.

Does the subject accept responsibility for his/her own acts or place blame
elsewhere? Provide some examples.

Is the subject viewed by others as someone who can be trusted?

INTERESTS:

What hobbies/pastimes does the subject enjoy? Noticed any changes?

What types of literature/movies/music does the subject enjoy?
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What groups/organizations does the subject belong to now or has belonged to
in the past? Give dates of membership if possible/dues payment.

Can you suggest anyone else to be interviewed relative to this incident?

ADDITIONAL COMMENTS OR OBSERVATIONS YOU BELIEVE ARE
SIGNIFICANT
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POSTMORTEM CHANGES AND
TIME OF DEATH/
IDENTIFICATION OF

UNKNOWN HUMAN REMAINS




Postmortem Changes and Time of Death
By Arthur E. Westveer, Behavioral Science Unit, FBI

L. Problems associated with the time of death
A. Life insurance policies
B. Implicating or excluding a suspect
C. Time of assault vs time of death
D. Always an estimate

II. Necessary interdependent systems for life--order of shutdown
A. Respiratory system
B. Circulatory system
C. Central nervous system

II1. Time of Death Determination

A. The only accurate method of determining the time of death is to be there when
it happens; and even then you have a small margin of error.

B. There is currently NO SINGLE ACCURATE MARKER of the time of death.

C. USE CONSIDERABLE CAUTION with time of death estimates.

D. Postmortem interval or window of death questions to be asked are:
1. When could death have occurred?
2. When was the deceased last known to be alive and when was the body
found?
E. Observations to be made at the death scene

1. Degree of rigor

2. Amount and position of livor
3. Body temperature

4, Presence of fly eggs or larvae

F. Reasonable range of death
1. Experience and caution of the investigator
2. Classic death markers

3. Well-established window of death

IV.  Early changes after death
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Cessation of respiration
Cessation of circulation

Skin pallor

Muscle relaxation

Eye changes--cornea, retina
Blood coagulation and fluidity

Jmonwp>

V. Late changes after death

A. Algor Mortis (cooling of the body after death); one of the classic markers after
death

1. Body temperature is a narrow range, not a fixed temperature

2. Activity, illness, decomposition, infection, absorption of heat can
maintain or raise body temperature after death

3. Most accurate body temperature is in the liver

4, Bodies are cooled by radiation, convection, direct transfer; any factors
that influence heat loss affect rate

5. The scene, clothing, victim size, and activity have to be carefully
considered in estimating cooling time.

6. (98.4 - Measured Rectal Temperature) <+ 1.5 = hours since death
B. Livor Mortis (discoloration)
1. Red purple = usual
Pink = cyanide or cold temperature
Cherry red = carbon monoxide
Brown = nitrates
2. Color varies according to skin pigmentation
3. Livor mortis, when set, can indicate if a body has been moved
4, Tardieu’s spots
a. Gravity causes capillaries in a small area to rupture, resulting in
circular areas of skin hemorrhage
b. Size is important: 4-5mm or larger

5. Petechial Hemorrhage: suggestive of asphyxia; spots usually lmm or
smaller
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5. Obtain samples of hair, blood, and/or body fluids for comparison with
known samples of hair and results of prior studies for blood group and

type

6. Obtain consultative assistance, as appropriate, for evaluation and
interpretation of skeletal, dental, and radiographic findings

7. Examine, describe, record, and photograph the clothing and other
physical evidence prior to release for other laboratory examinations

8. Review reports of missing persons, statements of witnesses and/or next-
of-kin, and contents of passenger manifests provided by representatives
of airlines following mass disasters or aircraft accidents.

Methods for Identification

1. Least reliable methods

a.
b.
c.

Personal recognition by relatives or friends
Clothing - may be helpful in mass disasters
Personal effects - may be helpful in mass disasters

2. Scientific methods based upon comparison

a.

Fingerprints: the most reliable method for identification in the
United States since the establishment of a national repository for
data by the FBI in 1924. Footprints, ear prints, and lip prints
are also useful, provided appropriate records, or records
prepared for latent prints are available for comparison.

Dental: the individual characteristics of teeth, compared with
dental records and dental X-rays, provide an excellent means for
identification, as well as information concerning the age, race,
preexisting disease, habits, occupation. Teeth and prosthetic
appliances are often resistant to the effects of trauma and heat.

Skeletal: bones are often resistant to the effects of
environmental conditions and time, as well as the effects of
heat. Depending upon the completeness of the skeletal remains,
it is often possible to determine the age at death, sex, race,
evidence of prior disease or injury, estimate of living stature,
and other individual characteristics. Animal bones are
distinguished from human bones.

Hair: Microscopic comparative examination of the cuticular
patterns and cross sections of hair are helpful in the
determination of race, as well as to identify hair from animals.
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3.

e. Serologic and cytologic studies: blood group and Rh type,
animal versus human blood, identification of species, Gm factor,
sex chromatin, karyotyping.

f. Postmortem examination: occupational marks, evidence of
preexisting diseases, congenital defects, tattoos, evidence of
prior injuries, operative scars, and absence of organs due to
prior surgical procedures provide the basis for comparison with
medical and employment records.

g. Radiographic: films obtained during life are compared with
postmortem films. Foreign materials and metallic fragments not
observed during the postmortem examination may be detected.
Comparison of dental radiographs. Radiographic evaluation of
ossification and fusion of epiphyses, as well as of dental
development, may provide estimate of age in children and young
adults.

Association with or exclusion of remains from other remains based
upon individual characteristics, sex, or other factors.

IV.  Special Procedures

A. General

1.

For each unknown remains, as well as for multiple remains, prepare
diagrams and tables for comparison between the unknown and the
known features.

Examine eyeglasses, including frames and lenses, for comparison with
medical records.

Look beneath eyelids for contact lenses. Examine lenses with
ultraviolet light for markings of manufacturer.

If there is a glove-like separation of the epidermis from the hands, the
"glove" may be used to obtain fingerprints. If the epidermis is
missing, it may be possible to fingerprint the denuded hands. If the
hands are putrefied, desiccated, or charred, submit them to CJIS FBI,
for further study.

Examine clothing and describe the size, color, condition, and type of
each garment. Record descriptions of laundry marks, labels, and name
tags. Examine for invisible laundry marks with ultraviolet light.

Remove and examine dentures for name and identification number of
individual that may be embedded in the denture base.



Teeth

Bones

Examine personal effects such as rings, watches, belt buckles, and
bracelets for engraved marking. Determine if keys found on the
remains provide access to the home or automobile of the missing
person.

Compare antemortem and postmortem dental X-rays and records

Microscopic examination of ground sections of teeth to determine age

When there is commingling of skeletal remains, examine bones with
short-wave ultraviolet light to segregate the bones.

Prior to examination of bones, arrange in anatomic order.

Obtain photographs and X-rays of bone lesions for comparison with
antemortem films.

Examine pubic bones for parturition pits, indicative of prior pregnancy.

Determine estimate of living stature from accurate measurement of long
bones and comparison with tables in textbooks.

Record degree of ossification and fusion of epiphyses for comparison
with tables of ossification centers in textbooks.

Examine anterior surface of pubic symphysis in Caucasian male adults
for comparison with models for estimate of age.

Microscopic examination of ground sections of teeth and cross sections
of shafts of long bones for estimate of age.
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Hair and Fingernails

1.

2.

Obtain samples of known and unknown fingernails and hair for
comparison by neutron activation analyses.

Comparison microscopic examination of linear striation of fingernails.

Toxicologic Studies

1.

Retain tablets or capsules found in stomach for subsequent examination
and identification.

Obtain specimens as appropriate for alcohol, drugs, carbon monoxide,
and other toxic agents prior to embalming. Preserve samples by
freezing.

In exhumed bodies, obtain samples of soil, water in grave, and fluids in
casket for subsequent analysis.

Microscopic Examinations

1. Confirm gross pathologic findings

2. Distinguish between antemortem and postmortem findings

3. Estimate age of antemortem injuries by extent of inflammatory response
or reparative processes

Reconstruction

1. Comparison of photographs of ears with antemortem photographs

2. Restoration of the head from the skull and comparison with antemortem

photographs

V. Pitfalls (Dos and Don’ts)

A.

Do

1.

Establish perimeter and maintain security during the on-the-scene
investigation

Have consecutive numbers for bodies and related personal effects in
mass disasters

Establish and maintain chain-of-custody for physical evidence



Don’t

Obtain consultative assistance of physical anthropologists, dentists,
radiologists, and other specialists, as indicated

Obtain photographs, X-rays, and other special studies required for
identification

Obtain all available records for review and correlation with the
investigative and pathologic findings

Examine, describe, record, and tabulate results of examinations for
comparison with known information

Consider the burned, decomposed, mutilated, or skeletal remains as
unsuitable for examination

Fail to recognize artifacts and postmortem injuries

Attempt to examine commingled skeletal remains. Instead, segregate
the bones and arrange in anatomic order.

Rely upon personal identification by relatives or friends
Place specimens for toxicologic studies in formalin solution
Confuse the remains of animals with human remains

Fail to prepare a contingency plan for a disaster in your community.
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C. Rigor Mortis: classic marker for death. Heat accelerates the process, cold

decelerates the process

1.

Mechanism: physical change
Onset: immediate
Manifested: 1-6 hours
Maximum: 6-24 hours
Disappears: 24-36 hours

Rigor mortis interpretation is not reliable; it can be affected by:

illness

temperature

activity before death

physical conditions where the body is placed or found
may be poorly formed in the young or old

caoow

Environmental factors that may have changed with time

a. sun shining on victim
b. air conditioner on body

Cadaveric spasm

a. focal instant rigor
b. seen in sudden death
C. medicolegal importance

(1) grasping a weapon
(2) grasping evidence
(3) position

Postmortem Tissue Changes

A. Decomposition: Usually evident when the time of death is beyond 24 hours.

1.

Autolysis: The process after death by which digestive enzymes within

the body cells break down carbohydrates and proteins.



2. Putrefaction
a. Stage 1

(1) blue-green discoloration of the skin of the abdomen
) 24 to 36 hours
3) less time = less color

b. Stage 2

1) marbling or green-black discoloration that follows a
vascular distribution
(2)  progresses to dark purple coloration of the skin

C. Stage 3

(1) bloating of the body

2) crepitus in many areas of loose skin (scrotum, penis,
eyelids)

3) normal conditions 36-48 hours

“) generalized distribution 60-72 hours

d.  Stage 4

(1) loosening of hair and nails and shedding of skin on the
hands and feet

) "sock" and "glove"

3) occurs within 4 to 7 days

Skeletonization

1. Removal of soft tissue

2. Flies, beetles, and animals
3. Forensic entomology

Mummification: Drying of the body or its parts, producing leather-like
changes

Adipocere
1. Wax formed--not a soap
2. Hydrogenation of body fats
3. Specific requirements
a. moisture
b. anaerobic environment (no air or oxygen)
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Standards Currently Emploved to Determine Time of Death’

[ Key Points in determining time of death

o The only accurate method of determining the time of death is to be there when
it happens. even then. vou have a small range of error.

o There is currently no single accurate marker of the time of death

o The closer to the actual time of death, the more accurate 1s the opinion
possible from the scene and markers of death.

° The experience and caution of the investigator, coupled with the classic death
markers and a well-established window of death can lead to a reasonable range
of death.

L] To determine the probable range of death:

o First establish a window of death. When could death have occurred?

When was the deceased last known to be alive and when was the body
found? This difference is the range of time wherein death could have
occurred.

o Second, use those scene markers that allow some positioning of the
death, within that window: morning newspaper read, phone calls
made, type of meal consumed, place and state of dress.

O

Third, adjust this preliminary opinion by any additional data; e.g., that
issue of the newspaper could have been available late the night before.
the man works nights and sleeps days, etc. Consider environmental
factors and factors that may have changed with time; e.g., sun shining
on victim, air conditioner blowing on body. Use observation of the
degree of rigor, amount and position of livor, body temperature,
presence of fly eggs or larvae, etc., to further refine opinion. Use the
temperature and vitreous potassium or other testing to further refine
opinion.

L As a summation, use considerable caution on time of death determinations, as
there can be factors that markedly enhance or retard the chemistry ot death
and its changes.

® Accentuate giving range of death and basis of determination.

"This section was adapted from a paper presented by Dr. Patricia J. McFeeley, Chief Medical Investigator, Stat
of New Mexico, Albuquerque, at the VICAP [nternational Symposium at Quantico, Virginia, June 19-23, 1988.
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Don’t attempt to make your opinion more accurate than the data allow.

Ensure that you specify that these are preliminary findings or vour final
opinion, whichever is correct.

Rigor Mortis

One of the classic markers of death, its normal sequence is well documented in
history. In Michelangelo’s famous statue of Christ being taken from the cross.
the flaccidity typical soon after death is clearly evident. Muscular relaxation
immediately after death is followed by the onset of gradual rigidity without
shortening of the muscle. Since muscle continues to metabolize for a short
time after somatic death or from products built up during the death event,
glycogen (starch used to create metabolic sugars) is converted into lactic acid
(sugary milk released in urine after excretion). As the pH falls (acidic levels),
the muscle protoplasm physically changes. Since ATP (Adenosine
triphosphate, which is created during muscular exertion) does not regenerate in
dead muscle, this process proceeds in one direction only. The solution is
converted into a gel as the actin of the muscle is physically changed.

Perception of rigor is more rapid in the smaller muscles, leading to the
misbelief that his process starts in the head and works down the body. All
muscles are affected at a similar rate; rigor is more evident in the short,
smaller muscles earlier than in the longer, larger muscle masses.

Since this is a chemical process, heat accelerates and cold decelerates the
process. Acidosis (low acidic levels causing tissue malfunction, especially in
the central nervous system), uremia (excess waste products in the blood). or
other medical conditions promoting a lowered Ph accelerate the process.

The very perception of rigor depends on experience and condition. A very
cold body may appear stiff because of changes in the fat layer.

Mechanism: physical change
Onset: immediate
Manifested: -6 hours
Maximum: 6-24 hours
Disappears: [2-36+ hours

Rigor is typically quantified by mild or early, moderate or mid, and full or
complete as a descriptive statement of degree of change. This is totally
subjective, and two observers may have different interpretations. Usually,
perceived stiffness in motion of a joint is mild; difficulty, requiring force to
move a joint, is moderate; and having to use great force is full rigor.



Once the physical change of the muscle is forced, that degree of change will
not reoccur, so that if someone has broken the rigor, it will not reform if to
completion. If only partial, some rigo: will continue to form.

Rigor is an unreliable method of indicating the time of death. It is affected
by illness, temperature, activity before death, and the physical conditions
where the body is placed or found. It may be poorly formed in the young or
the old. It is an aid in the general determination of death at best, and should
not be relied on as a single indicator of the time of death.

Algor Mortis (Cooling down after death)

The metabolism of the tissue generates heat, which is very tightly regulated by
the body to a narrow range. Cooling of the body after death is another of the
classic markers of death. If the body always cooled at a uniform rate, that
slope would enable an accurate determination of the time of death.

However, the body temperature is a narrow range, not a fixed temperature.
Activity, illness, decomposition, infection, and absorption of heat can maintain
or raise body temperature after death. The body cools by radiation,
convection, and direct transfer so that any facts that influence heat loss affect
rate. The scene, clothing, patient size, and activity and physical factors have
to be carefully considered in interpreting cooling rate.

Over the years, there have been a number of formulas proffered that would, in
theory, allow the calculation of the time of death. Glaister’s:

98.4 - measured rectal temp = hours since death
1.5

In Fatteh is the statement that the cooling of the body is the most reliable
factor for the first 12-18 hours, but he points out that exercise or struggle
could raise the temperature from 98.40 by 3-4¢, sleep lowers, etc. He
included the warning that degree of fatness, age, and ventilation all changed
the rate, and that clothed bodies cool 66% slower and bodies in water 2 times
as fast.

Marshall and Hoar, in a series of articles on this topic, stated that the rate was
not uniform, but 1o/hour for the first three hours, then 20/hr for the next six
hours, then 1%42¢/hour for the next three, etc.

Spitz and Fisher caution that they had observed cases where 930 was reached
in as short a time as 2 hours and as late as 6 hours. Temperature has to be
considered in light of all the scene data, and any altering factor. For example,
if a dead person was in a closed car all day with the sun shining on the car
and then was discovered at night, the body could not be expected to have
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cooled in the regular fashion; in fact, it may well have an elevated or normal
temperature.

L. Livor Mortis (Synonyms: Postmortem hypostasis, lividity,
suggillations, gravitation)

Known since antiquity, the settling of blood to the dependent parts of the body
has been recognized as a change of death. When cardiac activity stops, the
hydrostatic pressure of the liquid blood causes it to settle and distend the
dependent capillary bed. The color of the dependent part will depend on the
skin pigment and any additional compounds in the blood that may affect color,
such as carbon monoxide, but it is generally dark blue or purple.

Livor begins at or very soon after death, since it is a function of blood flow
and therefore cardiac activity. However, stasis can occur to some extent in
shock and some degree of lividity can be present even while a person is
technically alive.

Mechanism: Settling
Onset: Immediate
Manifested: 2-4 hours
Maximum: 8-12 hours
Disappears: = --—----

There are factors that will accelerate or retard the onset of visible livor, and
the disappearance rate is similarly variable.

Tardieu’s Spots

When the accumulated area engorged with blood is large, gravity can cause
capillaries in a small area to rupture so that larger, usually circular or rounded
areas of skin hemorrhage occur. These have to be differentiated from the
much smaller petechial hemorrhages more suggestive of asphyxia. -Size is
important since these areas are usually 4-Smm or larger in diameter, whereas
petechiae are usually Imm or smaller in diameter.

Livor will not usually develop where there is pressure from clothing or
objects, so important information regarding whether a patient was clothed for a
period of time after death or if his position was changed can be gained from a
careful inspection of livor’s distribution. Generally, time can at best be
supported from observation of livor and comparison with the accelerating or
decelerating factors affecting that scene.



II.

Vitreous Potassium

A study of cell physiology reveals that the cell maintains an increased
concentration of potassium in the intracellular fluid, 20-30 times the
concentration in the plasma. This high concentration requires a balance
between the electrical charges inside and outside the cell membrane and is
maintained in this relatively high concentration by active metabolic forces that
"pump"” the electrolytes selectively across the membrane. A return to
equilibrium occurs after death at a steady rate because the pumping mechanism
is no longer active and the cell wall now becomes a semipermeable membrane
that allows the potassium to leak through the membrane to approach
equilibrium. The leak is at a steady rate because of the mechanical limits of
the membrane. This steady rate provides a built-in clock that allows a
projection back to the time of death. Since blood hemolyzes and loses
potassium, it becomes unreliable for analysis. An ideal sample, protected
from most trauma, is the vitreous fluid of the eye. The concept is valid, but it
has to be interpreted in light of regional variations and with consideration for
accelerating or decelerating factors.

Evidence for Estimation of Time of Death

Use a combination of all evidence available to you, giving weight to the more
reliable/documentable. Be suspicious when some factors seem to vary considerably
from the other.

A.

Corporal Evidence: In the body

Stage of decomposition of organs vs exterior
Soot in airway

Medical conditions (previous surgery)
Alcohol/drug levels

Beard, nails, hair

DB

Environment and Associated Evidence: In the vicinity and general
surroundings

Uncollected mail, newspapers
Lights on/off

Alarm clock set

Food on stove/in refrigerator
Type of clothing

a. day/night

b. indoors/outdoors

c. seasonal (remote deaths)
d. condition of clothing (mold, leached dyes)
Sales slips, receipts

Animals in house

il

o
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Anamnestic Evidence: Based on the decedent’s ordinary habits and daily

activities

1. Usual activities

2. Waking & sleeping patterns

3. Eating habits, times, type of foods
4, Appointments

Ocular Changes (All depend on lid position, temperature, humidity, and air
currents)

Change

Eyes Open

Eyes Closed

Ophthalmoscopic Exam
Boxcarring in vessels
7Time interval changes

Within 1/2 hour (indication of death) (Ref.

Kevorkian; JFS 1961)

Corneal film

minutes

several hours

Scleral discoloration "Tache noire

minutes to several hours

Comeal cloudiness

2 hours or less

12-24 hours

Corneal opacity

3rd post-mortem day

Exophthalmos (bulging)

with gas formation

Endophthalmos (retraction)

advanced decomposition

Food in stomach (cannot rely on amount of digestion)

Size of Meal Time in Stomach
(starts to empty within 10 minutes)
Light 1'4-2 hours
Medium 3-4 hours
Heavy 4-6 hours (head of meal reaches cecum 6-8 hours)
Varniations:

Liquid faster than semisolid faster than solid

Emotional state can affect rate:

Psychogenic pylorospasm: prevent emptying for several hours

Hypermotility: diarrhea

(Study of condemned men following judicial execution: rate through small

bowel = 6-7 ft/hr; reached cecum 3-3'% hours)




IlI.  Stages of Postmortem Decomposition

Decomposition Element Time Frame

Blue-green discoloration of skin

Right lower quadrant & left lower quadrant 24 hours

Entire abdomen 36 hours
Marbling (green-black discoloration in blood vessel distribution--hemolyzed
blood reacts with hydrogen sulfide.
Extravasation diffusion (leads to generalized dark purple-black skin)
Bloating (crepitus most marked in areas of loose skin--scrotum, penis, eyelids) 36-48 hours
Emtire body decomposition 60-72 hours
Skin slippage (epidermolysis) 4-7 days

with vesicle formation and collapse
hair and nails loosen and shed
"glove" formation of hands and feet

Saponification/Adipocere
prolonged exposure to moisture in association with organisms (C. Welchii)
involves subcutaneous fat
oleic acid (unsaturated/liquid) hydrogenated to stearic acid (saturated/solid)

usually several
months

Mummification
drying precedes or interrupts decomposition
(bacterial growth arrested with body moisture less than 50%)

Skeletonization

weeks to years

IV.  Factors Influencing Postmortem Decomposition

A.

Environmental factors: temperature, humidity, location (indoors vs outdoors),

clothing

1. heat increases rate (intense heat may decrease--"heat fixation")

2. cold decreases rate

3. freezing/thawing

4. insects and soil (work from outside in)

5. micro-organisms (work from inside out)

6. Body habitus: Newborns (sterile alimentary tract); obese vs thin

7. Cause of death: Exsanguination (may delay); infection, CHF, anasarca
(accelerates)
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V. Extensively Decomposed/Skeletonized Remains

A. Should be treated as any other case; i.e., careful examination and
documentation of scene, collection of evidence, etc.

B. Best approach is to plan ahead (another day at this stage will probably not
change the scene significantly, but could make the final conclusion better)

C. Use the services of a forensic anthropologist liberally and early
D. Weathering of the bones depends considerably on:

buried or not buried

climate

moisture

elevation

terrain

protection

insects/animals (human) intervention

E. Scene conditions should be photographed, sketched, measured, etc., for later
interpretation. Collect plants when appropriate. Check weather bureaus for
rainfall, temperatures, etc.

F. Interpretation must take into account the local conditions--results vary widely
with different areas of the country.

VI.  Insect Infestation (Fauna) = Useful for establishing a minimum postmortem interval
A. Body lice: outlive host by 3-6 days
B. Blow flies (Diptera): may deposit ova before or at death

larva (maggot) hatch 18-24 hours (strongly proteolytic
may exaggerate size/obliterate penetrating wounds)

C. Insect/arthropods (temperature greater than 40° F)
Highly dependent on locale, temperature, season
Collect representative samples in preservative (85% alcohol) and take to an
entomologist)

VII. Plant Life (Flora)

A. Grass/plants beneath an object wilt, turn yellow or brown, and die (rate
depends on type of plant, season, climate, etc.)
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B. Seasonal plants or remnants may help indicate a range of time

C. Collect dead and dying grasses, twigs, flowers, etc., and take to a local
botanist
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Identification
by Arthur E. Westveer, Behavioral Science Unit, FBI

Introduction

A.

The identification of unknown human remains is based upon comparison of
known information derived from records with data obtained by examination of
the victim.

The consultative assistance of other forensic scientists, particularly physical
anthropologists, dentists, radiologists, criminalists, and serologists, is often
required for conclusive identification.

The following records are useful for comparison with the investigative and
postmortem findings.

Reports of missing persons

Fingerprints

Dental records

Health records, including past medical history, physical examination,
and operative reports

Laboratory records, including blood group and type

Antemortem X-rays

Employment records

Police records

L=
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The medical examiner or the coroner has the responsibility for the
determination of the cause and the manner of death, as well as for the
identification of unknown human remains and the estimation of the time of
death.

Accurate identification of unknown human remains is required for the
following reasons:

Completion of official records

Notification of the next of kin

Settlement of estates and insurance claims
Establishment of the corpus delicti after homicide

PN =
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F. Applications of procedures for identification

1.

2.

1.

2.

Antemortem identification

a. Comparative identification of wanted criminals or missing
persons

b. Identification of criminal suspects by bite marks

C. Attempts at interchange of identity

Postmortem identification
a. Identification of single individuals
(1) Unknown, decomposed, mutilated, skeletonized, or
incinerated remains
2) Establishment of corpus delicti after homicide
b. Identification of mass casualties
(1) Accidental deaths: fire, explosion, vehicular accidents,
aircraft accidents

2) Military operations

c. Identification of remains after mass burial or after exhumation
of single individuals

Objectives of the medicolegal invéstigation

Are the remains human or nonhuman?

If the remains are human, what evidence is available to determine the
estimates of age and living stature, as well as the sex, race, and
individual characteristics of the remains?

Based upon the investigative and postmortem findings, is it possible to
provide an estimate of the time of death and/or the duration of time
between death and the discovery of the remains?

What is the cause and the manner of death?

Were any injuries sustained after death?

Is there an indication of interchange of physical evidence between the
victim and an assailant?




II.

Preliminary Steps

A.

On-the-scene investigation

1.

Establish a perimeter about the scene to prevent disturbance of the
remains and the physical evidence.

Maintain security for the area and require identification procedures for
personnel entering the area.

Establish and maintain a chain of custody for all physical evidence.
Assign consecutive numbers to bodies.

Provide a system for communication between investigators on the scene
and central offices.

Maintain the relationship between clothing and personal effects found at
the scene and the respective remains.

Determine jurisdiction for investigation

1.

State or local jurisdiction

a. State or local law enforcement agencies
b. Medical examiner or coroner

Federal jurisdiction (Federal Aviation Act of 1958)

a Federal Aviation Administration (FAA)

b National Transportation Safety Board (NTSB)
C. Federal Bureau of Investigation (FBI)

d FBI Disaster Squad

Military jurisdiction
a. Commanding officer of nearest military installation
b. Judge Advocate, or legal officer, of nearest military installation

Determine special requirements for facilities and assistance

1.

2.

Communications
Consecutive numbers and disaster bags for remains
Transportation to remote areas

Facilities for postmortem examination and preservation of remains

151



152

a. Rental of refrigerated vans
b. Building suitable for temporary morgue

Laboratories for examination of physical evidence and/or completion of
toxicological studies, depending upon jurisdiction

State or local crime laboratory

Medical examiner or coroner

FBI Laboratory

Army CID Crime Laboratory

Military hospital or area laboratory

Civil Aeromedical Institute (FAA) - commercial carrier or
general aviation accidents

g. Armed Forces Institute of Pathology - military aircraft accidents

e Ao T

Consultants

Physical anthropologist

Radiologist

Dentist

FBI Disaster Squad

FBI Criminal Justice Information Services (CJIS) [formerly
Identification Division]--FBI Fingerprints

oo o

Support for black-and-white or color photography on the scene as well
as during the postmortem examination

Facilities for radiographic studies of remains including dental X-rays
and total body X-rays

Facilities for special studies such as neutron activation analysis

II1. Postmortem Procedures for Identification

A.

Immediate Action

1.

Obtain all available records for comparison with the results of the
examination. (See Section I.C. [Comparison=Identification])

Obtain photographs of remains, clothing, and physical evidence

Obtain selected X-rays, dental X-rays, and/or total body X-rays, as
appropriate, for comparison with antemortem X-rays

Obtain fingerprints for comparison with existing records
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FORENSIC ENTOMOLOGY:
INSECTS IN THE INVESTIGATION OF VIOLENT CRIME

Wavne D. Lord

FBI Laboratory
Quantico. Virginia

M. Lee Goff

University of Hawaii at Manoa
Honolulu, Hawaii

The remains of a 48 year old female in a moderately
advanced stage of decomposition were found in a brush-
filled ditch in a predominantly industrial area outside of
Honolulu. Hawaii. The body was lying face up across
the ditch. which was partially filled with water. The
skull was largely devoid of flesh and the mandible was
separated from the skull. Three toes of the left foot were
missing. The left hand was missing below the wrist. but
the right hand was intact. although mummified. The
remains were clothed in a blackened skirt. Upper, ex-
posed portions of the remains were dry and partially
mummified. while the lower. partially immersed. por-
tions presented the appearance of the advanced decay
stage of decomposition. Both teet were dehydrated. as
were the right hand and arm. The nb cage was exposed.
with some shreds of skin attached.

Further examination of the remains at the morgue
revealed a largely skeletonized body lacking internal
viscera and having only portions of parchment-like skin
covering the neck. face and lower extremities. With the
exception of a fractured hyoid bone. no evidence of
antemortem traumatic injury was tound. although there
was some evidence of postmortem vertebrate animal
depredation. Due to the presence of the fractured hyoid
bone. cause of death was determined to have been manual
strangulation.

Collection of arthropods associated with the re-
mains was made during autopsy. The portions of the
body that were immersed in water yielded blow fly and
flesh fly larvae. The former were identified as Chryvsomva
megacephala and this identification was confirmed by
rearing representative larvae to the adult stage. The flesh
fly larvae were not successfully reared and the species
identity remains uncertain.

A greater variety of arthropods were present on the
drier portions of the remains. Larvae of the Piophilidae,
Piophila casei, were present in moderate numbers along
with emergent third instar larvae of a green bottle fly,
Phaenicia cuprina. Empty puparial cases of another blow
fly, Chrysomya rufifacies, were attached to the exposed
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ribs and leg bones. Adult dermestid beetles (Dermestes
maculatus) were present on the external surfaces of the
remains and examination of the body cavities revealed a
large number of both early and late instar larvae of this
species. Clerid beeties, Necrobia rufipes, also were
present on the external surfaces of the remains.

Analysis of the insect taxa and stages of develop-
ment resulted in a postmortem interval estimate of 19.5
days. This estimate was based on the total assemblage of
insects present on the remains and fit well with the last
confirmed sighting of the decedent 20 days prior to the
discovery of the remains.

The arthropods of primary significance in the post-
mortem interval estimate in this case were C. rufifacies
and D. macularus. as these were the species indicating
the longest period of residence on the remains. On the
island of Oahu, C. rufifacies requires 10-12 days for
development under ambient temperatures. This species
is one of the first to arrive at remains and oviposition
continues for the first 4-5 days of decomposition. Pres-
ence of only empty puparial cases of this spectes indi-
cated 2 minimum postmortem interval of 16-17 days.
Dermestid beetles associated with remains in the Hawai-
ian Islands appear between days 6-8 in habitats similar
to those of this case. Late instar larvae of D. maculatus
in the body cavities were consistent with the 19-20 day
postmortem interval. Also consistent with this time pe-
riod were puparia of P. cuprina in the soil near the
remains and the clerid NV. rufipes on the drier portions of
the remains.

The partial immersion in water of these remains
served to keep them in a condition suitable for oviposi-
tion by adult flies longer than would be usual in a purely
terrestrial environment.

This case vividly illustrates how insect evidence
collected from in, on, and around the body of a victim of
untimely death. when properly collected, preserved and
analyzed by an experienced and appropriately trained
forensic entomologist, can provide an accurate estimate
of the victim’s time of death. as well as other forensi-
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cally valuable information concerning the circumstances
surrounding the victim’s demise.

Within the United States and around the world in-
sect scientists (entomologists) are being called upon with
increasing frequency to apply their knowledge and ex-
pertise to criminal and civil proceedings and to become
recognized members of forensic laboratories and medi-
cal/legal investigation teams. This need has given rise to an
entomological sub-specialty termed forensic entomology.

CHARACTERISTICS OF INSECTS

Insects are members of the class Insects in the
invertebrate phylum Arthropoda. As a group, insects are
probably the most successful and numerous creatures on
earth. Over 900,000 species are known and it is esti-
mated that this represents only 1/5 to 1/10 of the insect
species that actually exist. Currently, there are about
three times as many known insect species as there are
species of all other animals combined. In just the Nearc-
tic region (that part of North America lying north of
Mexico), the insect fauna inciudes an estimated 125.000
to 150.000 species. In contrast, only about 3,200 species
of mammals are known in the entire world.

Insects are highly adaptable creatures and can be
found in nearly every conceivable habitat and situation.
Annually. insects destroy millions of dollars worth of
agricultural crops. They serve as vectors for the caus-
ative agents of many of the worst diseases of man and
domestic animals. In addition, they bite. sting and attack
man and animals directly, causing irritation. blood loss
and in some cuses even death.

Insects. however. are also extremely beneficial. pro-
viding such products as bee’s wax and honey, silk. shel-
lac and many of the basic components of cosmetics. For
many years insects have been used extensively in the
scientific laboratory and have greatly enhanced progress
in nearly all aspects of biological and medical research.
In certain regions of the world insects are even valued as
a protein-rich food source.

Although there is much that can be said both for
and against insects as they relate to man. the vast major-
ity of insects are quite neutral. neither bestowing any
great benefit nor causing any great harm.

Insects include such well known creatures as flies,
mosquitoes, grasshoppers, cockroaches, termites. beetes,
buttertlies and moths, wasps and bees, fleas and lice.
Insect adults can be differentiated from most other ani-
mals by several rather distinct traits. Among these are a
hardened outer body called an exoskeleton, which is
subdivided into a distinct head, thorax and abdomen;
three pairs of jointed legs attached to the thorax; a single
pair of antennae located on the head; large compound
eyes: and one or two pairs of wings.
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With few exceptions, adult insects lay eggs. Imma-
ture insects emerging from some eggs look very much
like their parents. except that they are smaller in size and
wingless. These immature insects. called nymphs, pen-
odically cast their skins (moult). as they increase in size.
Each stage between moults is termed an instar. Eventu-
ally. nymphs pass through a final moult and dispiay all
of the charactenistics of adults. Grasshoppers. cockroaches
and the voung of several other groups grow in this
gradual fashion.

Most insects. however, pass through three very dis-
similar stages during their development. namely egg,
larva and pupa. None of these stages bears any resem-
blance to any other stage or to the aduit. Larva. which
hatch from these eggs. are often soft-bodied and re-

semble caterpillars. maggots, or grubs. As they grow,

these larvae can cast their skins (moult) as they increase
in size. The number of larvae moults varies dramatically
from insect group to group. Eventually, however, these
larvae surround themselves with a hardened cocoon-like
outer skin in which they undergo their final pre-adult
development. This stage is called the pupa. Fully formed
adult insects eventually emerge from the pupal enclo-
sure. Buttertlies. moths, flies, beetles and numerous other
insect groups develop in this manner. Most of the foren-
sically important insect species pass through this fatter
type of development.

INSECTS AND HUMAN DECOMPOSITION

Apart from the bacteria and fungi, insects are the
most important processors of dead animal remains. A
wide variety of carcass-frequenting specialists utilize
decomposing materials both as a food source and as a
place to rear their young. Animal studies have shown
that carcasses left uncovered and freely exposed to in-
sects lose up to 90% of their weight within a week
during summer months. [n contrast, carcasses covered
with mesh to prevent insect access. gradually dry out
and mummify over a period of more than 100 days.

Because decomposing animal remains occur rela-
tively infrequently and are widely scattered throughout
the environment. insects which specialize in utilizing
these resources have evolved highly developed methods
of carcass detection (smell) and locomotion (flight). Ini-
tially, strong flying insects, particularly flies, are at-
tracted to the odors produced by gases and body fluids
oozing from the natural body openings and to blood
escaping from wounds. In time, the skin. underlying
organs, flesh and bone become attractive to other groups
of scavenging insects. Insects are responsible for the
consumption of virtually all parts of the carcass except
the skeleton. As a carcass decomposes, therefore, it can
be viewe as a succession of habitats each attractive
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to. and supporting, a different group of specialized
insects. Although the exact species may differ from
country to country. from habitat to habitat. and from
season fo season. the basic pattern of the succession of
insect decomposers is remarkably constant around the
world.

Human corpses. whether they have been produced
naturally or as the result of foul play. are processed by
these insect decomposers in the same manner as any
other piece of animal carcass. Forensic entomoiogy, there-
fore. is based on the analysis of the insects and other
invertebrates which sequentially colonize a corpse as
decomposition progresses and on the rates at which the
various stages of their offspring develop. Entomological
information can be extremely useful in determining man-

_ner of death. movement of a cadaver from one site to
another and length of the post mortem interval.

THE IMPORTANCE OF BLOW FLIES

While a wide variety of insect species are attracted
to decomposing remains and play an active role in the
decay process. two groups, the flies (Diptera) and beetles
(Coleoptera) are of major importance in most circum-
stances. Diptera (flies), whose larvae are capable of
living in a semi-liquid medium. are the first insects to be
attracted to and colonize decomposing remains. Fly lar-
vae (maggots) are responsible for the dramatic con-
sumption of the cadaver’s organs and tissues. Only much
later. when the corpse has to a large extent dried out, do
the species of other insect groups, notably Coleoptera
(beetles) move in and continue the process.

Large. strong flying, highly mobile flies are typi-
cally the first insects to be attracted by the faint aromas
emanating from a fresh corpse. Blow flies (family:
Calliphoridae) frequently arrive within minutes to a few
hours after death and are generally the first individuals
to arrive at a crime scene. Blow flies arriving at a corpse
either begin to lay eggs immediately, or first feed on the
protein-rich fluids emanating from the corpse and then
begin oviposition. Initially these flies feed and lay eggs
in the natural body openings (ears. eyes, nose. mouth.
and if exposed. the anus and genitalia). This is due to the
fact that blow fly adults have soft, tongue-like mouth
parts which are not capable of piercing human skin.
Natural body openings also provide moist, humid cavi-
ties which enhance egg hatching and larval survival.

Blow fly eggs are small (2-3 mm), whitish-yellow
and somewhat elon gate. They are frequently packed into
natural body openings in large numbers and are easily
visible to the naked eye. During colder months, how-
ever, their numbers may be few and they may be diffi-
cult to locarte, being hidden in more cryptic sites such as
under the eyelids or within the nostrils. Blow fly eggs
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will typically hatch within one to three days, depending
on species and environmental conditions.

When blow fly eggs hatch, they produce small.
relatively featureless. worm-like creatures called larvae
or maggots. Blow fly larvae have a tapered anterior end
containing a pair of mouth hooks which the larvae use in
feeding and also for locomotion. Posteriorly the larvae
bear a pair of tlattened nostrils called spiracles. through
which they breathe. These features. along with the lar-
vae size and shape. provide important diagnostic fea-
tures.

The larvae grow rapidly. passing through three
moults (instars) before becoming fully grown. Large
numbers of larvae typically hatch together and move
around the corpse as a group. Blow fly larvae are respon-
sible for disseminating bacteria and secreting enzymes
which enable them to consume virtually all of the soft
tissues contained within the corpse. Blow fly larvae
become fully grown within several days to several weeks
depending upon species, environmental conditions and
the number of larvae present.

After reaching the third instar, larvae undergo a
dramatic behavioral change in which they crawl away
from the corpse. burrow down into the soil and pupate.
As previously mentioned the process of pupation in-
volves the secretion of a hardened outer skin or casing
around the body of the larvae. Within this pupal case the
larvae undergoes complete physical reorganization and
eventually emerges bearing all of the adult fly character-
istics. Blow fly pupae are small, football-shaped struc-
tures which are reddish to dark brown in color. Pupal
cases are extremely resilient and will in some cases
remain in the soil beneath the corpse for hundreds of
years. Blow fly pupal cases can supply valuable infor-
mation long after the remains of the body have decom-
posed. Only through careful examination of the soil,
either the corpse or at a site where a corpse is reported to
have decomposed. will this valuable entomological evi-
dence be found.

Blow 'fly species differ in their abundance from
region to region, from habitat to habitat and from season
to season. In the northern U. S. for example, the blue
blow fly, Calliphora vicina, is most abundant during the
cooler parts of the year whereas the bronze blow fly
Phaenicia sericata. dominates corpses during the warm-
est parts of the summer. Similarly the green blow fly,
Lucilia illustris, frequents corpses located in open,
brightly lit habitats whereas the black blow fly, Phormia
regina, prefers shaded localities.

The careful analysis of the physical characteristics
of the various developmental stages of the blow flies
inhabiting the corpse. when coupled with the detailed
knowledge of their ecology, and the environmental con-
ditions to which they are exposed, can provide forensic
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investigators with meaningful information concerning
the time of death, movement of the corpse from one site
to another and manner of death.

BEETLES AND THEIR ALLIES

Following the invasion of the corpse by blow flies.
a wide variety of other types of insects also colonize the
remains. Carrion beetles. rove beetles. clown beetles.
sap beetles, checkered beetles. scarab beetles and derm-
estid beetles all become members of the host corpse
community feeding and rearing their young on the drier
remaining tissues and on the large maggot mass. Addi-
tionally, other types of flies including house flies, flesh
flies, skipper flies. fruit flies and coffin flies also colo-
nize the remaining tissues. The corpse eventually comes
to support a complex and diverse community of insects
often numbering hundreds of species and thousands of
individuals. These insects, while far less numerous than
the blow fly larvae which originally colonized the re-
mains. can be seen flying, crawling and scurrying about
the corpse itself and in the soil beneath the remains.

As previously mentioned these insects are attracted
to the corpse in an orderly. progressive fashion. The
successive nature of the colonization process enables
forensic entomologists. when supplied with a represen-
tative sample of the insects present, to provide investiga-
tors with forensically meaningful information concern-
ing the circumstances surrounding the demise of the
individual. Essentially. by knowing the players on the
field at the time that the corpse was found, forensic
entomologists are able to determine the inning of the
game.

COLLECTION AND PRESERVATION
OF SPECIMENS

Accurate forensic determinations depend upon the
proper collection. preservation. and rearing of entomo-
logical specimens. In order to accomplish this, investi-
gators must be able to recognize adult and immature
stages of locally abundant. carrion frequenting insects
and be familiar with the proper techniques for collecting
and preserving these animals. Representative samples of
all adult and immature insects should be collected from
on, in and beneath the corpse. Flying insects can be
collected with the standard insect or short-handled hand
net. It is important to make collections as soon as pos-
sible as specimens of adult flies may leave the area
surrounding the corpse when human activity becomes
evident. Once collected adult specimens can be retained
indefinitely for analysis. Adult flying insects can be
immediately placed in 70% ethanol or isopropyl alcohol
diluted 1:1 with water. Higher concentrations of isopro-

Dept. of Justice  Program D470-M  Jacket No. 342-488  Print Order 60651 Vol | — Forensic Aspects of DNA

pyl alcohol may cause speci 1ens to become brittle. Do
not use formalin to preserve insects, unless no other
preserving fluid is available. Insects preserved in forma-
lin should be transferred to 70% alcohol as soon as
possible. A small hand net and preserving fluid can
easily be carried as part of standard equipment.
Crawling insects from the surface of and within the
corpse should be collected using forceps or the fingers.
During sampling. hands should be protected with surgi-
cal gloves at all times. Smaller specimens (under 5 mm)
can be collected with a small artist’s paint brush dipped
in a preserving tluid. Crawling insects located on the
ground beneath the corpse can most easily be collected
by scooping up the top few centimeters of soil and
placing it in a plastic bag. The plastic bag containing the
soil should be chilled, if possible, until the insects are
extracted and preserved to prevent further growth and
possible predation or asphyxiation. This is particularly
important when large numbers of fly larvae are present.
As previously mentioned, some insects, particu-
larly mature fly larvae and beetles. will burrow into the
soil beneath the corpse. A careful examination of the soil
beneath the corpse is important particularly in cases of
advanced decay. This analysis is most easily accom-
plished by removing large samples of soil from beneath
the area where the corpse was located. These samples
should be placed in plastic bags and refrigerated until
they can be processed by a trained entomologist or labo-
ratory technician.
When skeletal remains are encountered in the field.
a close examination of the bones and surrounding soil
must be made prior to skeletal removal. Close examina-
tion of bone cavities will usually produce numerous
insect remains. The skull should be most closely exam-
ined. particularly inside the cranial vault. The skull should
be placed on a white sheet or large piece of white paper.
and the eye orbits. nasal openings, cranial vault and
auditory meatos probed with a pair of forceps and a
penlight. The interior of the skull can then be gently
washed inside and outside with water, while being held
over a small collection screen or cheese cloth.
Immature and soft-bodied insects. particularly the
larvae of blow flies, are critical to an accurate forensic
analysis. Representative samples of fly larvae, including
the largest individuals present, should be collected and
immediately subdivided into two subsamples. One
subsample can be preserved immediately and the other
should be saved alive for rearing to adult stages. Suffi-
cient numbers of individuals should be collected to en-
sure that a representative sample of the insect population
is present. Samples of fly larvae to be immediately killed
can be preserved by placing them in hot water (77°C) for
two to three minutes and then transferring them to 70%
ethanol. Various alternative larval preservatives can be
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used. depending upon the availability of the chemicals.
Specimens for rearing should be placed alive in small ice
cream cartons or similar containers 1/4 to 1/2 filled with
a coarse inert material such as vermiculite. Moist soil
can be used if other materials are no: available. Do not
put living specimens to be reared in sealed plastic bags
or sealed vials for longer than 12 hours. since they do
poorly in such environments. especially in warm weather.
Transport living material by the fastest possible means
to a rearing facility. Use of the regular mail service
usually is not suitable for transporting living material.

Immature flies can be successfully reared on diets
of beef liver. or on small pieces of musculature obtained
from the corpse. Larvae should be gently transferred
with forceps onto the dietary material which has been
previously placed atop a 4+-8 cm deep container filled
with damp, coarse soil or vermiculite. Small glass dishes.
8-10 cm in diameter. or beakers are suitable. These
cultures should contain 15-25 larvae each. Larval activ-
ity should be checked daily and a record of larval size
and instar recorded. Additional liver can be added to
these cultures as needed. Mature larvae will migrate
downward into the substrate and pupate. Adult flies will
eventually emerge, crawl to the surface and attempt to
fly away. Because of this. rearing containers should be
placed inside standard insect-rearing cages or other mesh
containers that will prevent adult flies from dispersing.

Whenever possible. fly larvae should be reared in
climatic conditions approximating those to which the
corpse was exposed. Environmental chambers are use-
ful, if available. Temperature is the most critical factor.
Calculations of the average time interval required for
each developmental stage (larval instars. pupa and adult
emergence). allow accurate determination of corpse colo-
nization and time of death. ’

It may be helptul to allow emerged adult flies to
feed for 24 hours on a cotton pad or ball soaked with a
small amount of Gatorade®. This insures that their outer
skins will harden and accurate species identifications
can be made. Emerged adult flies can be placed in 70%
ethanol or pinned and stored in insect boxes. Immature
beetles need not be reared and should simply be placed
in 70% ethanol for identification.

Additional observations conceming any other kinds
of animals and plants found in and around the corpse
may provide supplemental information about the time.
cause and location of death. Collect samples of any
unusual specimens such as ants, fleas, body lice,
seaweeds. etc. Likewise, representative samples of speci-
mens encountered at autopsy should be collected for
analysis. Any specimens collected during the autopsy
can be processed as previously described. Marine and
aquatic plants and animals are best preserved in 10%
neutral buffered formalin.
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Containers which contain preserved and living spect-
mens should be labeled in the following manner.

I — Date collected

2 — Time collected

3 — Location of remains (as precise as pos-

sible)
4 — Area of the body infested
5 — Name. address and telephone number of
the collector

If specimens are to be shipped long distances for
analysis, package containers and vials of preserved speci-
mens in well-cushioned boxes to avoid breakage and
ship by the most convenient means. If shipped by regu-
lar mail, wrap each vial individually in a padding mate-
rial such as cellu-cotton and place each vial individually
in a box surrounded by styrofoam chips on all sides. This
will minimize the possibility of breakage during ship-
ping. Clearly mark the box “Liquid in Glass”. This will
generally receive gentler handling by the Post Office.

Containers of soil samples and other living speci-
mens should be kept in relatively cool, well ventilated
environments. Time is critical if accurate information is
to be obtained from living material. Thus, these materi-
als must be shipped by the most rapid means.

As with other types of physical evidence, take care
to insure a continuous, well documented chain of legally
acceptable evidence possession.

DESCRIPTION OF LOCALITY

An accurate, detailed description of the habitat in
which the corpse was found is important to forensic
entomologists. Whenever possible. written descriptions
should be accompanied by a complete set of crime-scene
photographs which illustrate the general habitat type. the
terrain, the type of vegetation. type of soil and the extent
to which the corpse is exposed to sunlight.

Detailed photographs of the corpse are also neces-
sary including photographs which illustrate the sex, age.
height and weight of the remains, the presence and ex-
tent of clothing, the orientation of the corpse when found.
the extent of trauma, the extent and degree of decompo-
sition and close-up photographs of the inhabitating in-
sects.

Because climatic conditions have a profound affect
on the development of immature insects. the most accu-
rate data available describing these conditions at the
location where the corpse was found is of critical impor-
tance. Whenever possible, record maximum and mini-
mum temperature values at the scene as soon as possible
after discovery. Obtain climatic data from the nearest
National Oceanic and Atmospheric Administration
(NOAA), weather station, for the entire estimated post
mortem period and for a two to three week interval
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before the estimated time of death. Additionally. any
information available concerning daily rainfall. cloud
over and wind speed and direction shouid be obtained if
available.

ADDITIONAL CASE HISTORIES

In early Spring, the fully-clothed body of.a young,
white male was found in a sandy. shrub habitat. in the
southwestern U. S. The victim had died of multiple gun
shot wounds to the chest and back inflicted by a small
caliber hand gun. While little evidence of decomposition
was evidenced externally, a small amount of blood was
observed to have oozed from the victim's left nostril and
partially coated his left eye.

Crime scene investigators noted and collected a
small atypical granular mass from the surface of the
victim’s left eye. Examination of this substance in the
crime laboratory a short time later revealed the material
was a small mass of blow fly eggs and that several had
hatched.

The newly hatched blow tly larvae were allowed to
grow and were subsequently identified as Cochliomvia
macellaria. commonly known as the secondary screw
worm. Based on the climatic conditions to which the
corpse was believed to have been exposed and a knowl-
edge of the developmental biology of this fly, it was
determined that the eggs had most likely been laid on the
corpse for 24 to 36 hours prior to the time the body was
found. Subsequent investigation determined the victim’s
identity and the fact that he had last been seen alive in
the company of a male companion approximately 36
hours pror to the time his body was found. It was later
determined that the victim had been murdered by his
companion about 36 hours prior to his detection.

In this case. blow fly eggs. collected from the re-
mains and analyzed in a timely manner, provided inves-
tigators with an accurate estimate of the post mortem
interval and allowed them to more narrowly focus their
investigative efforts enhancing their ability to identify
the victim and to bring the case to a reasonable solution.

Similarly, in early summer, the body of a young,
unidentified white female was found at the end of a
logging road in a rural section of the northeastern U. S.
Investigation revealed that the unidentified young woman
had died from a single gunshot to the right side of the
head intlicted by a 12 gauge shotgun. While processing
the crime scene, investigators collected representative
samples of adult and larval blow flies which had infested
the area of the wound.

These specimens proved to be mature larvae and
adults of the black blow fly (Phormia regina). Follow-
ing an indepth review of climatic conditions, habitat
characteristics and crime scene photographs, entomolo-
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gists estimated that the young woman had been killed
about five days prior to her discovery and that her body had
been placed in that location close to the ime of her death.

Based in part on the entomological analysis, inves-
tigators circulated requests for reports of missing per-
sons fitting the deceased’s description who had disap-
peared five days prior to the corpse discovery. Eventually.
the young woman was identified and her boyfriend be-
came the prime suspect. Just prior to his arrest, however.
he was found hanged in a motel. A suicide note revealed
that he had murdered the victim five days before her
remains were found and had committed the homicide at
the end of the logging road where she was discovered.

In late summer, a 37-year old black male was found
in Kawainui Marsh. a swamp located approximately 1.6
km from the ocean on the windward side of the island of
Oahu, Hawaii. The elevation for the site was only slightly
above sea level. The body was clothed in blue jeans and
a t-shirt. There was a gunshot wound to the right frontal
skull.

The corpse was in an advanced state of decay. The
skull was largely devoid of flesh, although some was
present on the lateral surfaces and the ears were rela-
tively intact. The cervical area was largely devoid of
flesh and the vertebrae were clearly visible. The groin
area was largely decomposed and contained a large num-
ber of Diptera larvae. On autopsy, no penetration of the
abdominal cavity by tarvae was observed. Collections of
insects from the remains yielded two species of
Calliphoridae tarvae. Chrvsomya megacephala was rep-
resented by third instar larvae from the chest, groin, and
legs. while Chrysomya rufifacies was represented by
second instar larvae and third instar larvae from the
chest. None of the larvae from either species were in the
prepuparial stage.

Temperature data were obtained from the nearest
weather station and climatic information from this sta-
tion was analyzed for the time period in question. This
analysis. when coupled with the developmental stages of
the specimens collected. suggested a mintmum postmor-
tem interval of approximately [ 17 hours.

A subsequent investigation revealed that the dece-
dent had last been seen at about 6:00 p.m. six days
previously as he departed for work. He failed to arrive at
work as scheduled at 8:00 p.m. When his remains were
discovered they were placed into a refrigerated crypt. As
species Chrvsomyva ruﬁfac‘ies do not form dense maggot
masses. activity for this species would have ceased shortly
after the remains were placed into the refrigerated crypt.
The post mortem interval based on insect age in this case
was about 117 hours and fit well with the last sighting of
the decedent and his failure to report for work.

In the southeastern U. S., police were called to
investigate a foul smelling odor which was emanating
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from a small single family home in a rural section of
town. Investigating officers soon discovered the badly
decomposed body of a young. black fernale in a shallow
grave in a dirt basement of the dwelling.

The victim had died of a single gunshot wound to
the head. inflicted with a small caliber rifle. Subse-
quently. a careful examination of the corpse and a de-
tailed excavation of the soil in and around the grave site
revealed the presence of numerous larvae of the blue
blow tly. Culliphoria vicina and larvae and pupae of a
relative of the house fly, Svnthesiomyvia nudesita.

Specimens collected from the scene were reared in
the laboratory to adults. Supplemental information in-
cluding climatic data and soil temperatures were re-
viewed in an effort to determine the climatic conditions
to which the developing flies were exposed. Using infor-
mation on the developmental biology of both of these
species of flies, forensic entomologists were able to
estimate that the victim had died and was colonized by
flies approximately 15 days prior to the time that she
was found.

Once provided with this information, investigators
were able to target their investigation in and around the
time of the victim’s demise. Shortly thereafter a suspect
was developed and this individual eventually confessed
to having killed the victim 28 days prior to the time the
body was located and having attempted to bury the
victim in a shallow grave located in the basement of the
house shortly after committing the homicide.

The remains of a female child (30 months of age)
were recovered from a shailow grave on a narrow ledge
on the side of Koko Head Crater. Oahu, Hawaii. The
skeletonized remains were buried in dirt and gravel and
some bones were partially exposed. Other bones were
scattered on the surface. The skull was facing upward
and the mandible was located several feet from the skull.
Also present in the grave were four smatl stuffed dolls.

Examination of the remains at the morgue revealed
largely skeletonized material. Present were the skull and
mandible. most of the ribs. many thoracic vertebral bod-
ies, the mostly skeletonized pelvis and lower extrem-
ties. the left humerus, radius. ulna and scapula. Absent
were many of the cervical vertebrae. right upper extrem-
ity and scapula. Small bones of the lett foot appeared to
have been chewed and showed signs of postmortem
animal depredation, as did the bones of the left forearm.
Apparent scalp hair remaining adjacent to the skull was
blond and straight and measured up to 15 cm in length.
Clothing accompanying the remains in which the corpse
had been buried were a hooded jacket and a par of
running shoes. A second search of the dangerously pre-
carious burial site the day following the recovery of the
remains yielded the right scapula and arm as well as
additional vertebrae.

Dept. of Justice Program D470-M Jacket No. 342-488  Print Order 60651

Examination of the remains at the morgue yielded a
limited assortment of arthropods. Empty puparial cases
of the calliphorid Chrvsomya rufifacies were attached to
the skull under the scalp, which had been largely eaten
away. Adult dermestid beetles, Dermestes maculatus.
were present on the bones and the late instar larval skins
of that species were observed in areas under the scalp.
inside the cranial cavity and on the femurs. These cast
larval skins of D. maculatus were in good condition and
did not appear to have been exposed to weathering ef-
fects for any period of time. Larval scenopinids (Diptera)
were collected from the skull near the bases of the hair.
Adult clerids, Necrobia rufipes, were recovered from the
bones of the left foot. A silverfish (Thysanura:
Leptismatidae) was recovered from the body bag.

In the hood of the jacket, there was a quantity of
soil associated with the remains. This was processed in a
Berlese-Tullgren funnel and sorted by hand. This sample
yielded additional larval scenopinind and adult D.
maculatus. There was an adult histerid beetle which
represents an undescribed species. Mites associated with
this sample included species in the families Acandae,
Histiostomatidae. Macrochelidae, Pachylaelapidae.
Uropodidae and Winterschmidtiidae.

Comparison of this assemblage with results of ear-
lier decomposition studies conducted in xerophytic habi-
tats on the island of Oahu resulted in a postmortem
interval estimate of 52-76 days. This estimate was low-

_ered to slightly over 52 days. based on the condition of
the cast larval skins of D. maculatus. In the decomposi-
tion studies used for comparison. the last observed larval
activity for D. maculatus was on day 51. The cast larval
skins of D. maculatus disintegrate quite rapidly when
exposed to weathering. The fact that these skins were in
excellent condition and easily identifiable to species
level indicated that they had been shed recently.

The window fly larvae (Scenopinidae) were all late
instars and of a size comparable to those collected from
decomposition studies onday 51 in one study and day 48
in another. This tended to reinforce the estimate of slightly
over 52 days. The mites recovered also were consistent
with this time frame and the absence of any beetle mite
species was indicative of the shorter portion of the com-
puter estimate. The final postmortem interval estimate
of slightly over 52 days for this case fit well with the
interval established independently by confession of the
suspect in the case.

Several years ago a young woman was attacked and
brutally raped in a suburban Chicago wood lot by a man
wearing a ski mask. Investigators quickly developed a
suspect and armed with a search warrant seized a ski
mask similar to the one described by the victim from the
suspect’s apartment. When questioned about the ski mask,
the suspect informed investigators the ski mask was
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indeed his but that it had not been used since the previ-
ous winter.

Investigators observed large numbers of cockle burrs
and other vegetation attached to the surface of the mask.
The mask and its associated vegetation was brought to a
forensic entomologist for analysis. Following a careful
dissection of the cockle burrs attached to the mask. the
entomologist was able to locate several small caterpil-
lars inside the vegetation. The insects were subsequently
identified and information concerning their development
collected and reviewed.

It was subsequently determined that the caterpillars
within the cockle burrs had a one year life cycle, with
adults being active in the spring, laying eggs in early
summer. larvae or caterpillars developing within the
cockle burr vegetation during mid to late summer. un-
dergoing pupation during the winter and emerging as
adults the following summer. The entomologist was thus
able to inform investigators that the ski mask had been
present in the outside environment during mid to early
summer of that year around the time the rape occurred.
Armed with this information. investigators confronted
the suspect and he subsequently confessed to having
committed the rape.

In this case analysis of vegetation associated with
evidence collected from a crime scene enabled investi-
gators to accurately link the suspect to the crime at or
about the time of the crime.

Recently, several small childrc: were brought to a
local hospital emergency room suffering tfrom wide-
spread diaper rash. malnutrition and generalized neglect.
A physical examination revealed that the anal and geni-
tal areas of these children were infested by fly larvae.
Samples of the invading tly larvae were collected. pre-
served and forwarded to forensic entomologists for ex-
amination.

An analysis of the fly larvae infesting the young
children revealed that they had been present on the chil-
dren for a minimum of four to tive days. This informa-
tion was used as an indicator of the minimum amount of
time which had passed since the children had their dia-
pers changed and were properly cleaned and cared for.
The entomological information was the only data avail-
able which provided quantitative information accurately
determining the length of time the children had been
without care. The entomological evidence provided cru-
cial information in subsequent hearings concerning the
welfare of the children.

CONCLUSIONS

Forensically important insects can be a powerful
tool in investigations of homicide. untimely death and
other violent crimes. Accurate forensic determinations
are possible. however. only when representative speci-
mens are recognized. properly collected, preserved and
forwarded in a timely manner to qualified forensic ento-
mologists for analysis. Prosecutors. police. pathologists
and others involved in solving violent crimes should
become fully aware of the complex ecology of the decay
process, the important role which insects play in decom-
position and necessity of collecting representative speci-
mens and supplemental field data.
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Over the past decade, an increase in drug-related
deaths has been reported in the United States and
other countries. In many instances, these deaths are
not reported immediately to authorities and the re-
mains go undiscovered for several days or more.
As a result of decompositional processes, estima-
tions of the postmortem interval are based on anal:
yses of entomological data. The data most frequently
used are those associated with insect development
rates and succession patterns (1-5). Recently, the
accuracy of these estimates has been questioned in
deaths involving narcotic intoxication. However, few
studies are available detailing the effects of drugs,
such as cocaine and heroin, in decomposing tissues
on the rates of devclopment of carrion-feeding in-
sects. Additionally, data dealing with the effects of
other tissue contaminants, such as toxins and en-
vironmental pollutants, in decomposing tissues on
the rates and’or developmental patterns of insects
using such tissucs as food are generally lacking.
Interest also has focused on the potential for use of
carrion-feeding insects as alternate toxicological
specimens in situations where more traditional
sources, such as blood, urine, or organs, arc not
available. These two basic arzas of investigation
comprise entomotoxicology.

Basic to understanding the applications of ento-
mological evidence to toxicological problems is an
overview of the life cycles of carrion-frequenting
insects. The insccts most frequently involved in the
estimation of the postmortem interval are the true
flies or Diptera, and these taxa are most frequently
used in drug analyses. The predominant species en-
countered are in the families Calliphoridae (blow
flies), Sarcophagidae (flesh flies), and Muscidae
(house flies).

The Calliphoridac, Sarcophagidae, and Musci-
dac are highly motile, strong-flying insects and are
typically the first insects to arrive at a body. Cal-
liphoridae and Sarcophagidae may arrive within
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minutes following death, particularly in tropical en-
vironments. In more temperate climates, fly arrival
may require several hours or davs, depending on
the habitat. Studies of carrion communitics have
demonstrated that muscoid flies generally delay
colonization until the late fresh or early bloat stages
of decomposition (5). Once a suitable source is lo-
cated, adult flies will either begin to lav eggs (ovi-
posit) immediately or feed on the various protein-
rich fluids seeping from the body and then begin to
oviposit. On corpses that have not suffered trau-
matic injury, the initial sites for oviposition will
generally be the natural body openings (eves, cars,
nose, mouth, and, if exposed, anus and genitals).
Wounds or blood may provide preferential sites for
oviposition, although this attraction will vary de-
pending on the species of fly involved and the de-
gree of injury.

Blow fly eggs are small (2-3 mm), elongate, and
white to yellow. They are typically laid in large
clusters and, during warmer parts of the year, may
completely fill natural body~openings and wound
sites. During cooler periods, when adult fly popu-
lations are smaller, the eggs may be few and more
difficult to locate, being hidden in cryptic sites such
as the inside of the nose or behind eyelids. Typi-
cally the egg stage for blow flies lasts 1-3 days.

When the eggs hatch, they produce larvae, com-
monly referred to as maggots. These are small,
somewhat peg-shaped organisms. The anterior end
has a pair of mouthhooks that are used in feeding
and locomotion. The posterior end bears a pair of
fiattened spiracles through which the maggot
breathes. These features, along with size and shape,
provide important characters for identification.
Maggots grow rapidly, passing through three stages
or instars before reaching full size. Eggs laid on a
body will typically hatch synchronously, resulting
in a mass of maggots that move about a body feed-
ing as group. This group feeding behavior results
in the dissemination of bacteria and production of
digestive enzymes that enable the maggots to con-
sume most of the soft tissue on a body in a highly
efficient manner. Maximum maggot size is reached
in a period varying from several days to weeks,
depending on the species involved, numbers of
maggots present, and environmental conditions.

After reaching maximum size, maggots undergo
a dramatic change in behavior. Feeding ceases and
the maggots begin to migrate away from the corpse.
This migration is typically to a drier area where the
maggots burrow into the substrate and begin pu-
pariation. During pupariation, the outer skin of the
maggot becomes hardened and forms a protective
encasement. The resulting reddish to dark brown
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puparium somewhat resembles a small football.
Within this protective case, the maggot undergoes
a cellular reorganization and eventually emerges as
the adult fly. The period required for this transfor-
mation varies depending on the species of fly and
environmental conditions, particularly temperature.
The puparial case itself may remain intact in the
soil surrounding the corpse for hundreds of years.
Blow fly puparial cases can supply valuable foren-
sic information long after the body has decomposed
(6).

The life cvele of the Sarcophagidae or flesh flies
is quite similar to that of the blow flies, with one
important difference. Flesh flies associated with de-
composing remains do not lay eggs (oviposit) but
rather deposit first-instar larvae (larviposition) on
remains. This process requires that the developing
fly larva be retained in the body of the female longer
than an egg. Thus, the numbers of offspring pro-
duced per female are less for the Sarcophagidac
than for the Calliphoridac or Muscidae. In total
numbers of maggots present on a body, generally
the Sarcophagidae are far outnumbered by other
species of flies. There are exceptions to this in spe-
cialized circumstances, as may occur in corpses found
indoors (7) or exposed to severe environmental con-
ditioas (8). :

Careful analyses of the species of flies present
on the corpse and their developmental stages, com-
bined with a knowledge of fly biology and local
environmental conditions, can provide forensically
meaningful information regarding the postmortem
interval, movement of the body after death from
one locale to another, presence of antemortem in-
jury, and, as will be discussed here, drugs and/or
toxins prescnt in the remains.

DETECTION OF DRUGS AND TOXINS

Several publications detail the detection of var-
ious toxic and controlled substances through anal-
yses of arthropods. In these reports, the arthropods
have generally been homogenized and then processed
in the same manner as other tissues or fluids of
toxicological interest. Analytic procedures have in-
cluded radioimmunoassay (RIA), gas chromatog-
raphy (GC), thin-layer chromatography (TLC), and
high-performance liquid chromatography-mass
spectrography (HPLC-MS).

Nuorteva and Nuorteva (9) described the recov-
ery of mercury from various species of calliphorid
maggots fed on fish tissues containing known con-
centrations of mercury. In this study, it was noted
that there was a definite binraccumulation of mer-
cury by maggots and this accumulation was related
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to the presence of mercury in methyviated form. In
maggots reared on tissucs in which 9477 of the mer-
cury was methyvlated, there was a bioaccumulation
in which the concentration of mercury in the mag-
gots was 4.3 times greater than in the tissues. In
fish containing lesser amounts of mcthylated mer-
cury, the concentration detected in maggots was
only 1.5 times greater than that in the tissues. The
mercury ingested by maggots was retained through
the pupal stage and was detectable in emerging
adults. Once the adult stage was reached, mercury
was rapidly eliminated. After 2 days, adult flics
contained only 50 of the mercury levels of the
larvae. A more detailed analysis revealed that mer-
cury was excreted into the meconium of the hindgut
during the pupal stage (9). During these studies, no
ill effects were generally exhibited by the adult flies
or maggots, although some individuals were ob-
served having difficulty in pupation.

Maggots that had been fed on tissues containing
mercury were fed to a staphylinid beetle and a sec-
ondary bioaccumulation was noted in these preda-
tory beetles. Although no ill effects were noted for
C. maxillosus (L.), subsequent work by Schott and
Nuorteva (10) showed a decrecasc in activity for the
tencbrionid bectle Tenebrio molitor L. fed dried
maggots with a high mercury content. Nuorteva and
Nuorteva (9) had previously noted the occurrence
of ‘““‘Minimata-like symptoms’’ (consisting of irreg-
ularities in motor control and muscular coordina-
tion) for adults of T. molitor fed on mercury-
containing maggots. No change in life span was
noted for beetles fed on mercury-containing mag-
gots in cither study.

In a similar manner, Sohal and Lamb (11,12)
demonstrated the accumulation of various metals,
including copper, iron, zinc, and calcium, in tissues
of adult house flies, Musca domestica L. As with
the mercury studies cited here, no detrimental ef-
fects to the adult flies were associated with the
bioaccumulation of these metals.

One example of the application of these types of
data to forensic situations was given in a case pre-
sented by Nuorteva (13). In this instance, adult flies
reared from the badly decomposed body of an un-
identificd woman discovered in the rural area of
Inkoo, Finland, were analyzed for mercury content
to determine the geographic origin of the victim,
The low mercury content of the adult flies (0.12~
0.15 ppm) indicated that the individual came from
an arca relatively free from mercury pollution. When
the victim was identified, she proved to have been
a student from the city of Turku, an arca relatively
free from mercury pollution.

Utsumi (14) observed that rat carcasses varied in

their attractiveness to tlies, depending on the poison
causing death, but this research did not include any
attempt to detect the toxins in the maggots that
eventually did develop on the rat carrion. Leclercq
and Brahy (13) noted the detection of arsenic poi-
soning through analyses of species of Piophilidae,
Psvchodidae, and Fannia in a case from France.

Detection of the organophosphate malathion was
reported by Gunatilake and Goff (16). In this in-
stance, a 58-vear-old man with a history of previous
suicide attempts was discovered in the crawl space
under his mother’s home in Honolulu. Adjacent to
the remains was a bottle of Malathion-50 with ~177
'ml missing. Both tissues and maggots of two spe-
cies of Calliphoridae were analyzed for malathion
by using GC. The fat tissues of the corpse had
malathion detected at 17 mg/kg. The combined
sample of maggots of Chrysomya megacephala (F.)
and Chrvsomya rufifacies (Macquart) showed mal-
athion at a concentration of 2,050 ug/g. It is sig-
nificant that the developmental stages of both
Chrysomya species in this case were indicative of
a 5-day postmortem interval, because the individual
had last been seen alive 8 days prior to the discov-
ery of the body. The presence of malathion in the
tissues of the corpse might have delayed oviposition
for a period of several days. This is supported by
the presence of only two species of fly larvac on
the corpse. In outdoor situations in the Hawaiian
Islands, a far greater number of species should have
been present on the corpse at either a 5- or 8-day
interval. Typically other species of flies and pred-
atory beetles in the families Staphylinindac and
Histeridae would have been expected to have in-
vaded the remains and the surrounding substrate.

Beyer et al. (17) detailed a case of a 22-year-old
woman whose decomposed remains were discov-
ered 14 days after she had last been seen alive. The
individual had a history of five suicide attempts.
An empty prescription bottle of phenobarbital (no.
100), filled 2 days before she was last seen alive,
was found in a purse adjacent to the remains. As
there were no tissues remaining on the almost com-
pletely skeletonized body available for analysis,
larvae of the calliphorid fly, Cochliomyia macel-
laria (F.), found feeding on the remains, were ana-
lyzed for drug content. Phenobarbital was detected
by GC and.confirmed by TLC at a concentration
of 100 ug/g.

Kintz et al. (18) have described other cases where
prescription drugs were detected through analyscs
of maggots. In one case, the subject was a man
with a determined postmortem interval of 67 days.
Identifiable organs present for toxicological anal-
yses using liquid chromatography included heart,
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lung, liver, spleen, and kidney, in addition ta bile.
Calliphoridac maggots also were analyzed. Results
of analyses showed five drugs present in the mag-
gots as wetl as in the bile, heart, liver, and lung:
triazolam, oxazapam, phenobarbital, alimemazine,
and clomipramine. Triazolam was not detected in
the spleen or kidney, although the other drugs were
present. In this case, a correlation could not be
cstablished between concentrations of the drugs in
maggots and human tissues, but Kintz et al. (18)
observed fewer endogenous peaks in chromato-
grams obtained from maggot extraction than from
human tissues. Kintz et al. (19) were also able to
detect bromazepam and levomepromizine in mag-
gots obtained from human remains. Using CG-MS,
Wohlenberg et al. (20) were able to detect nortrip-
tyline from maggots infesting the nearly skeleton-
ized remains of a 40-year-old man. Similarly, Goff
et al. (21) demonstrated amitriptyline and nortrip-
tyline in maggots that had been fed tissues from
rabbits that had been administered amitriptyline, and
amitriptylinc was also detectable in empty puparia.

Studies by Introna et al. (22) detailed the results
of analyses of maggots fed on liver tissues from 40
cases in which opiates had been detected during
postmortem examinations. In this study, opiates were
cffectively detected through RIA analyses of mag-
gots that had fed on opiat. -ontaminated tissues. A
significant correlation between the concentrations
of opiates in liver tissues and the paired maggot
samples also was observed. While the qualitative
relationship was quite clear from their results, the
quantitative results were less clear and further re-
scarch in this area is suggested. Similar results were
presented by Goff et al. (23,24) in studies using
known varied dosages of cocaine and heroin ad-
ministered to rabbits.

Nolte et al. (25) used toxicological analyses of
maggots to determine cocaine intoxication in the
almost completely skeletonized remains of a 29-
year-old male intravenous drug user that were dis-
covercd almost 5 months after he had last been scen
alive. His girlfriend indicated that she believed he
had used intravenous cocaine immediately prior to
his disappcarance. Associated with the remains were
numerous maggots and puparnia of Calliphora vi-
cina (R.-D.), a species frequently associated with
carrion during cooler portions of the year. Skeletal
muscle was also present on the remains. Maggots
and muscle both tested positive for cocaine and its
major metabolite benzoylecognine by using GC. As
in previous cases mentioned, the sample from the
maggots had less interference from by-products of
decomposition and provided more suitable samples
for quantitation. Empty puparial cases were sub-
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sequently found to be weakly positive for cocaine
and/or berzovlecognine, indicating that these sub-
stances deposited in the protein matrix of the pu-
parial cases may be detectable for years following
death. The extraction method used for the puparial
cases in this instance was similar to that for human
hair (26,27). In a somewhat similar situation, Man-
hoff et al. (28) were able to detect cocaine at a
concentration of 0.090 mg/L from bectle feces and
Calliphoridae larvae collected from a set of decom-
posed human remains by using GC-MS. Lord et
al. (W.D.L., personal communication, 1992) have
detected both amitriptyline and nortriptyline from
Phoridae puparial cases and Dermestidae cast skins
and feces associated with the skeletonized remains
of a woman by using modified hair-extraction tech-
niqu