Forensic ENTOMOLOGY
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Insect Biology

» There@re dver a million described species-
“mor&than /3 of allLknown organisms
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*» There is mor total
humans. ° F

. lnsects undergo either incomplete or complete
metamorph051s (Egg to larva to ) pupa to insegly
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M| WHAT IS FORENSIC ENTOMOLOGY"
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IMOST IMPORTANT ENVIRONMENTAL
FACTORS IN CORPSE DECAY
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“The Body Farm” '
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F:()renéic Entoinol_ogy is used to determine time
since death (the time between death and corpse |
discovery) -

This is called

. Other uses include

movement of the corpse
manner and cause of death

association of suspects with the death scene |

detection of toxins, drugs, or even the DNA of F
the victim through analysis of insect larvae.
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When an animal dies, female insects will be
- attracted to the body. They enter exposed
orifices or wounds dnd lay eggs or larvae.
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Necrophages - the first species feeding on corps
tissue. Includes rue flies and beetles.

Omnivores - species such as ants, wasps, and some
beetles that feed on both the corpse and associated
maggots. Large populations of ominvores may slow
the rate of corpse’s decomposition by reducing
populations of necrophagous species.

Parasites and Predators - beetles, true flies and wasps
that parasitize immature flies.

Incidentals - pill bugs, spiders, mites, centipedes that
use the corpse as an extension of their normal habitat




Larva - 2nd instar

life Cycle Of a Fly

Larva - 3rd instar «b
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FORENSIC ENTOMOLOGY:
FLIES

*Adults lay larvae on decaying flesh
*Some of the first insect to reach a corpse

Calliphoridae — blowflies

Different species have different habits —
light vs. dark, urban vs. rural

*All have larvae that feed on corpses

sAls0o one o he fi D arrive




BLOWFLY LARVAE




FORENSIC ENTOMOLOGY:
FLIES

Strateomyidae — soldier flies

« Larvae feed on human excrement and
remains

« Are found late in decomposition process

Phoridae — humpbacked flies
« Larvae feed on decaying bodies

« Some species can burrow to a depth of 50cm
over 4 days

« Important in buried bodies




FORENSIC ENTOMOLOGY
CARRION BEETLES

Silphidae - Carrion beetles
eBuries small carcasses

eAdults feed on maggots
and carrion




Rat will be completely buried and eggs laid
upon it.




FORENSIC ENTOMOLOGY:
BEETLES

Staphylinidae —rove beetles

*Arrive a few hours after a death
*Are active throughout decomposition process

Dermestids — Carpet beetle

eLarvae and adults feed on dry skin and hairs

Histeridae — Hister beetles
_+Found.in.bloated,.decay,and early drying stages

*Both larvae and adults feed on maggots and puparia







The blow fly life cycle has six parts: the egg, three larval stages,
the pupa, and adult.

130 hours

—
22
hours At 70 degrees F, 143
each stage in a hours
blow fly's life
: takes a known
amount of time z
27 ‘ to complete... / |
hours .
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23 hours




FIVE STAGES OF DECOMPOSITION FUELED
BY INSECT ACTIVITY.

1. Fresh
2. Bloat
3. Decay
4. Post-decay
5. Dry (skeletal)
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Gases subs1de, decombo'sn_l_onﬂulds seep frem body

.' Bacterla and maggo‘ts brea‘k throu h hef_ _f " ',-s.f" .
. . "‘P > : . 5y

O Large maggﬂt masses and é?( ‘;,._"
B vl Unpleasant odor S o I R e A

»*) Larvae beglnnlng to pupa\te‘. T AT AR AL e

ARG : :‘—5‘57‘*;:"_'!—'*:""- Y o A S e
. Corpse reduced to about 2~0% of it’s original mass, -
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5. DRY (SKELETAL)

Does not always occur especially if

CO rp Se€1S1na Wet re g 1011. M ag g 0 tS EVERI”SH?REITTLII;‘OGK, Swﬁk‘:léNG Egalﬁgkffag’{)f JM.

will stay longer and hide beetles
will not appear.

In wet environments the hide
beetles are replaced with nabid and
reduviid insects.

The corpse is reduced to at least ten
percent of the original mass.

In the last stage (Skeletal Stage),
only bone and hair remain.




COLLECTING INSECTS FOR FORENSIC INVESTIGATIONS

EQUIPMENT SUPPORTING DATA NEEDED SOIL/FAUNA SAMPLE
——— 1. Hand Nes 1. Previious weather for crea % 2N
JSE A STANDS ARD | | e 2. Foroeps & Trowsl 2. On site wacthar doa [5-7 days) SAMPLE AT,
NSECT NET 3. Thermometer 3. Photosvideo of crime wcere LEAST 10em
7 oof, HAND NET 5'-,' 4. Vials, Jars, Plastic Bogs 4. Recerd fime of collecting DEEP |

|
PAAKE A SMAALL
HAND NET FROM
STIFF \WIRE AND CLI5-
OFF FANTY HOSE

SECURE, |
VENTILATED
’ TAKE ] TAKE 3 CR 4 S/CiL

A TEMPERATURE OF | | SAMPLES (o hondhul S
AR AND OF sodch] FROM UNDER Wzt
\ MAGGOT MASS CORFSE ., LABEL AS PER
~ , '_jggr"“ butdo not | SPECIMEN
,;'/\'\_‘ JAR LABEL

) INSECTS CVER CORPSE
| wTH HAND NET Y

T o A g =,
/ | COLECT FLYING ; —- T !

LOOK FCR INSECT
SPECIMENS
ricularty moggats)

,\ ‘ IEO'L;[DS CF
G . > | CLOTHES, HERE
mu AND PRESERVE = | AND AT AUTORSY
| ADULT FLUES IN FLUID A5
4 ' ou a - =
WITH MAGGOTS - S o | COUECT BEETLES
VTR il f s : 3 <5 | FROM ON AND |
T W UNDERNEATH '
S - CORPSE |
../ N MAGGOTS CRAWL AWAY
| MAGGOTS CONCENTRATE IN BEAD |~ FLY PUPA . m
| OR OPEN WOUNDS FIRST — ALSO | CORPSE FOR PUPA. PP
| AT CORPSE/GROUND INTERFACE LOCATICN:
4 < - -"--./,"-', DATE,-'P’R OF
A5 MAGGOT COUECTION
A FLY PUPA ARE S CASE No.:
y. & o LONCAND RED TO * SAAPLE N
Ay /z em LONG Al SAAPLE No.:
i) chsemrs MOST ’MGGO:S DARK BROWN IN COLOUR DETAIL:
i of sizes and LM -~ ~
'.x m e e COUECTOR
- PROPYL ALCOHOL . :
! N T “e LABEL AS PER COUECT ABCUT 2 DOZEN BIG MAGGOTS AND PUFA,
© R, F e SPECIMEN KEEP MAGGOTS AND PUPA SEPARATE.
G T JAR LABEL KEEP HAIRY AND SMOOTH MAGGOTS SERARATE.

PLACE ALLIN A COCLER CR FRIDGE. DO NOT FREEZE.




INTERESTING AND TRUE ...

I Maggot therapy is much more commonly used
in Great Britain and Europe than in the U.S.

JThere have been about 25,000 treatments in
Great Britain since 1995.

JRonald Sherman, M.D. is the pioneer of maggot
therapy in the U.S. He is located at U of Cahf
Irvine. )




Maggots Cleaning Up a Wound
Associated with an Amputation
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