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INTRODUCTION: UNDERSTANDING THE ROLE OF
FORENSIC ENTOMOLOGY IN MODERN
INVESTIGATIONS

When a body is discovered under suspicious circumstances, time
becomes the most critical factor in any investigation. The first 48
hours often determine whether a case will be solved or grow cold.
However, when decomposition has already begun, the traditional
timeline of witness interviews and CCTV analysis may no longer
be applicable. This is where the science of insects steps in, and
the  Forensic  Entomology  Unit  Review  provides  a
comprehensive  look  at  how these  specialized  teams operate,
what techniques they employ, and why their work has become
indispensable in forensic science.
Forensic entomology is the study of insects and other arthropods
in a legal context, primarily used to estimate the postmortem
interval — the time elapsed since death. A dedicated Forensic
Entomology Unit  brings together entomologists,  crime scene
investigators,  pathologists,  and  law  enforcement  officers  to
collect, analyze, and interpret insect evidence from crime scenes.
The  accuracy  of  these  estimates  can  mean  the  difference

between  a  solid  alibi  and  a  conviction,  making  a  thorough
Forensic  Entomology  Unit  Review  essential  for  anyone
working  in  or  studying  the  field  of  forensic  science.
In this article, we will examine the structure and function of a
Forensic Entomology Unit, the scientific methods used to process
insect evidence, the training required for team members, and the
real-world  impact  of  their  findings.  We  will  also  explore  recent
advancements, common pitfalls, and the future direction of this
fascinating  discipline.  Whether  you  are  a  law  enforcement
professional,  a  student  of  forensic  science,  or  simply  curious
about the hidden world of forensic entomology, this review will
provide you with a solid foundation.

THE CORE COMPONENTS OF A FORENSIC
ENTOMOLOGY UNIT

Personnel and Expertise
A  successfu l  Forensic  Entomology  Unit  requires  a
multidisciplinary  team.  At  its  heart  is  the  board-certified
forensic  entomologist,  who  holds  advanced  training  in
entomology and forensic application. These specialists typically
possess  a  Ph.D.  in  entomology  or  a  related  field  and  have
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completed hundreds of hours of casework. They are supported by
crime scene technicians trained in evidence collection, laboratory
analysts who rear insect  specimens,  and forensic pathologists
who integrate entomological data with autopsy findings.
The Forensic Entomology Unit Review often highlights that
one  of  the  most  significant  challenges  facing  these  units  is  the
shortage  of  qualified  personnel.  Unlike  DNA  analysis,  which  has
become routine in most crime labs, forensic entomology remains
a  niche  specialty.  Many  units  operate  with  just  one  or  two
certified  entomologists,  which  can  cause  delays  when  multiple
cases arise simultaneously. Some agencies have addressed this
by  forming  regional  consortiums  where  entomologists  share
expertise across jurisdictional lines.

Equipment and Facilities
Modern Forensic Entomology Units rely on a combination of field
equipment  and  laboratory  infrastructure.  In  the  field,
investigators use temperature data loggers to record ambient
and body-surface temperatures, which are crucial for calculating
the  accumulated  degree  days  that  drive  insect  development.
They also carry specialized collection tools such as forceps, vials,
nets, and rearing containers to preserve live specimens.
In the laboratory, the unit maintains environmental chambers
that  simulate  different  temperature  and  humidity  conditions  to
rear insects for identification and aging. A well-equipped lab will
also  have  high-resolution  microscopes  for  morphological
identification,  DNA  sequencing  equipment  for  species

confirmation,  and  computer  systems  loaded  with  software  for
modeling  insect  development  rates.  The  capital  investment
required for these facilities can be substantial, which is why many
smaller  agencies  contract  with  university-based  entomology
programs rather than maintaining their own dedicated units.

THE SCIENTIFIC FOUNDATION: HOW INSECT
EVIDENCE IS PROCESSED

Insect Succession and
Postmortem Interval
Estimation
The cornerstone of forensic entomology is the predictable pattern
of insect succession on decom remains. Blow flies (Calliphoridae)
are typically the first colonizers, arriving within minutes to hours
after death. Their eggs hatch into larvae that pass through three
instar  stages  before  pupating  and  emerging  as  adults.  The
presence  of  later-arriving  species  such  as  hide  beetles
(Dermestidae) or rove beetles (Staphylinidae) indicates a more
advanced stage of decomposition.
A  thorough  Forensic  Entomology Unit  Review  emphasizes
that  accurate  PMI  estimation depends on several  factors:  the
species  composition  present  at  the scene,  the developmental
stage  of  those  insects,  and  the  environmental  conditions
experienced by the body. Entomologists use growth charts and
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mathematical models to calculate how long it would have taken
for the observed insect community to develop, working backward
to estimate the time of  death.  This process involves complex
calculations  that  account  for  temperature  fluctuations,  seasonal
variation, and geographic differences in insect behavior.

Collection Protocols and
Chain of Custody
Proper evidence collection is paramount in forensic entomology
because  the  legal  credibility  of  the  evidence  depends  on
maintaining  an  unbroken  chain  of  custody.  The  Forensic
Entomology  Unit  Review  typically  outlines  a  standard
collection  protocol  that  includes:

Documenting the scene through photographs and video
before any collection begins
Recording environmental conditions including air
temperature, ground temperature, and weather patterns
Collecting representative samples from multiple areas
of the body and the surrounding scene
Preserving a portion of specimens in ethanol for DNA
analysis while keeping another portion alive for rearing
Labeling all containers with case number, location, date,
and collector initials

Any break in this chain can render the entomological evidence
inadmissible in court. For this reason, many units require that at

least  two  personnel  be  present  during  collection,  and  they
maintain detailed logs that document every transfer of evidence
from the scene to the lab and ultimately to the courtroom.

APPLICATIONS IN CRIMINAL AND CIVIL
INVESTIGATIONS

Homicide and Suspicious
Death Cases
The  most  common  application  of  forensic  entomology  is  in
homicide investigations. When a body is found in an advanced
state  of  decomposition,  the  entomologist  can  provide  critical
information that might otherwise be unavailable. For example, if
the insect evidence suggests that colonization began three weeks
before the body was discovered, investigators can focus their
search  for  witnesses  and  suspect  activity  during  that  specific
window.
In some cases, the Forensic Entomology Unit Review reveals
more  nuanced  findings.  Insects  can  indicate  whether  the  body
was moved after  death — if  the insect  species found on the
remains  are  not  native  to  the  location  where  the  body  was
discovered, it suggests that death occurred elsewhere. Similarly,
the  absence  of  expected  blow  fly  activity  may  indicate  that  the
body was wrapped, buried, or otherwise protected from insect
access, providing clues about the perpetrator's actions.
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Neglect Cases and Living
Victims
Forensic  entomology is  not  limited  to  deceased persons.  The
same principles apply to cases of elder neglect or child abuse
where  live  victims  have  been  infested  with  myiasis  —  the
infestation  of  living  tissue  by  fly  larvae.  In  these  situations,  the
entomologist  can estimate how long the infestation has been
present,  which may correlate  with  the duration of  neglect.  A
Forensic Entomology Unit Review of such cases shows that
maggot age estimates can provide compelling evidence in court
when caregivers claim the neglect was only recent.
Additionally,  entomology  plays  a  role  in  wildlife  crime
investigations,  where  protected  species  have  been  killed  by
poachers. The same techniques used for human remains can be
applied to animal carcasses to determine when the animal was
killed and whether the crime scene has been disturbed.

CASE STUDIES ILLUSTRATING THE VALUE OF
FORENSIC ENTOMOLOGY

Case Study One: The

Desert Discovery
In  a  2018  case  from the  southwestern  United  States,  hikers
discovered skeletal remains in a remote desert area. Traditional
methods could not determine how long the body had been there
because the arid climate had preserved the bones but erased soft
tissue evidence. The Forensic Entomology Unit was called in
to examine insect remains recovered from the clothing and bone
crevices.
By  identifying  the  species  and  age  of  dermestid  beetle
exoskeletons and analyzing the growth rings in the pupal cases
of  flies,  the  entomologist  estimated  a  PMI  of  approximately  18
months.  This  estimate  was  consistent  with  the  timeline  of  a
missing person reported two years earlier, and the investigation
was  able  to  narrow  its  focus.  Ultimately,  the  entomological
evidence helped secure a conviction by placing the victim at the
scene within a specific time frame that matched the defendant's
presence in the area.

Case Study Two: The Urban
Apartment
In a contrasting urban case, police found a body in an apartment
with the windows closed and the air conditioning running. The low
indoor temperature had slowed decomposition, and the standard
decomposition timeline did not apply. A Forensic Entomology
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Unit  Review  of  this  case  highlighted  the  importance  of
environmental data. The entomologist used temperature loggers
placed at the scene to measure the actual conditions experienced
by the insects, rather than relying on weather station data from
across the city.
The larval development rates were analyzed in relation to the
measured indoor temperatures, and the entomologist concluded
that the body had been there for 10 days, not the 21 days that
the  neighbor  had  reported  since  last  seeing  the  victim.  This
discrepancy  led  detectives  to  re-interview  the  neighbor,  who
eventually admitted to witnessing the death and failing to report
it.  The  entomological  evidence  was  critical  in  revealing  the
timeline discrepancy.

CHALLENGES AND LIMITATIONS OF FORENSIC
ENTOMOLOGY UNITS

Environmental Variability
One  of  the  most  significant  challenges  facing  any  Forensic
Entomology  Unit  is  environmental  variability.  Insect
development is exquisitely sensitive to temperature, but crime
scenes  rarely  provide  perfect  data.  Weather  stations  may be
miles away from the scene, and the microclimate immediately
around  the  body  may  differ  substantially  from  the  ambient
temperature. Decomposition itself generates heat — the maggot
mass  effect  can  raise  internal  temperatures  by  10°C  or  more,
accelerating  larval  development  and potentially  distorting  PMI

estimates.
The Forensic Entomology Unit Review literature consistently
stresses  that  entomologists  must  account  for  these  variables
when making their assessments. Experienced practitioners use
multiple  methods  to  cross-validate  their  estimates,  including
different  insect  species  from  the  same  scene  and  alternative
decomposition  models.

Species Identification
Challenges
Accurate  species  identification  is  the  foundation  of  forensic
entomology,  but  it  is  not  always  straightforward.  Many  blow  fly
species  appear  nearly  identical  in  their  adult  forms,  and  the
larvae can be even more difficult to distinguish without molecular
analysis.  Some  units  now  routinely  use  DNA  barcoding  to
confirm species identification, but this adds time and expense to
the  analysis.  A  comprehensive  Forensic  Entomology  Unit
Review would note that the global movement of species through
commerce and climate change is also complicating identification,
as  invasive  species  appear  in  new  geographic  areas  where
reference databases may be incomplete.

Legal Challenges and



6

6 Forensic Entomology Unit Review 2025-06-12

Expert Testimony
Forensic  entomologists  must  be  prepared  to  defend  their
methods in court. The Daubert standard and similar evidentiary
rules  require  that  scientific  evidence  be  based  on  reliable
methodology that has been tested and peer-reviewed. While the
basic  principles  of  forensic  entomology  are  well-established,
some courts  have questioned specific  case interpretations  when
the  data  were  limited  or  the  environmental  conditions  were
unusual. Units that maintain rigorous documentation and follow
established protocols are better positioned to withstand these
legal challenges.
The  Forensic  Entomology  Unit  Review  also  reveals  that
entomologists  must  be  effective  communicators.  Juries  can  be
skeptical  of evidence that involves "bugs," especially in cases
where the prosecution's case depends heavily on insect data.
Successful units invest in training that helps their experts explain
complex  scientific  concepts  in  accessible  language  without
oversimplifying  the  science.

TRAINING AND CERTIFICATION REQUIREMENTS

Becoming  a  qualified  forensic  entomologist  requires  extensive
education and practical  experience.  The American Board of
Forensic  Entomology  (ABFE)  offers  board  certification  for
qualified  entomologists.  To  be  eligible,  candidates  must  hold  a

doctoral  degree  in  entomology  or  a  closely  related  field,  have
completed a minimum number of forensic casework hours, and
pass  a  rigorous  examination  covering  insect  systematics,
development  biology,  crime  scene  protocols,  and  legal
procedures.
A  Forensic  Entomology  Unit  Review  of  training  programs
shows  that  many  units  also  require  their  staff  to  participate  in
continuing  education.  This  includes  attending  professional
conferences, publishing research in peer-reviewed journals, and
conducting internal case reviews. Some units also organize field
training  exercises  where  personnel  practice  collection
techniques on donated human remains at forensic anthropology
facilities,  often  called  "body  farms."  These  exercises  are
invaluable for developing hands-on skills in a controlled setting
before facing real crime scenes.

THE FUTURE OF FORENSIC ENTOMOLOGY UNITS

Technological
Advancements
The  field  of  forensic  entomology  is  evolving  rapidly,  and  the
Forensic Entomology Unit Review of emerging technologies is
encouraging.  Portable  DNA sequencers  now allow  for  species
identification in the field, reducing the time needed


