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ABOUT WHITE BLACK LEGAL

White Black Legal — The Law Journal is an open-access, peer-reviewed, and refereed legal
journal established to provide a scholarly platform for the examination and discussion of
contemporary legal issues. The journal is dedicated to encouraging rigorous legal research,

critical analysis, and informed academic discourse across diverse fields of law.

The journal invites contributions from law students, researchers, academicians, legal
practitioners, and policy scholars. By facilitating engagement between emerging scholars and
experienced legal professionals, White Black Legal seeks to bridge theoretical legal research
with practical, institutional, and societal perspectives.

In a rapidly evolving social, economic, and technological environment, the journal endeavours
to examine the changing role of law and its impact on governance, justice systems, and society.
White Black Legal remains committed to academic integrity, ethical research practices, and the

dissemination of accessible legal scholarship to a global readership.
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The aim of White Black Legal — The Law Journal is to promote excellence in legal research
and to provide a credible academic forum for the analysis, discussion, and advancement of
contemporary legal issues. The journal encourages original, analytical, and well-researched

contributions that add substantive value to legal scholarship.

The journal publishes scholarly works examining doctrinal, theoretical, empirical, and
interdisciplinary perspectives of law. Submissions are welcomed from academicians, legal
professionals, researchers, scholars, and students who demonstrate intellectual rigour,

analytical clarity, and relevance to current legal and policy developments.

The scope of the journal includes, but is not limited to:
e Constitutional and Administrative Law
e Criminal Law and Criminal Justice
e Corporate, Commercial, and Business Laws
e Intellectual Property and Technology Law
e International Law and Human Rights
e Environmental and Sustainable Development Law
e Cyber Law, Artificial Intelligence, and Emerging Technologies

e Family Law, Labour Law, and Social Justice Studies

The journal accepts original research articles, case comments, legislative and policy analyses,
book reviews, and interdisciplinary studies addressing legal issues at national and international
levels. All submissions are subject to a rigorous double-blind peer-review process to ensure

academic quality, originality, and relevance.

Through its publications, White Black Legal — The Law Journal seeks to foster critical legal
thinking and contribute to the development of law as an instrument of justice, governance, and
social progress, while expressly disclaiming responsibility for the application or misuse of

published content.
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FORENSIC ENTOMOLOGY: SCIENCE,
APPLICATION, AND LEGAL SIGNIFICANCE IN
CRIMINAL INVESTIGATIONS

AUTHORED BY - LEO DARIL JS & M.SWATHI

ABSTRACT

Forensic entomology is the scientific application of insect biology to legal investigations, most
notably in the determination of post-mortem interval (PMI) and the circumstances surrounding
suspicious or unexplained deaths. This article provides a comprehensive examination of the
discipline, encompassing its historical development, the biological mechanisms underpinning
its methodology, practical collection protocols, and its evidentiary value within the legal
system. It explores how the predictable colonisation patterns of carrion-feeding arthropods—
particularly blowflies of the family Calliphoridae—serve as reliable biological clocks capable
of estimating time since death with considerable precision. The paper further addresses
contemporary advances in molecular identification, the influence of environmental variables
on insect succession, and the challenges of presenting entomological evidence in court.
Through an analysis of documented case studies and peer-reviewed literature, this article
demonstrates that forensic entomology represents an indispensable and scientifically rigorous

tool in the arsenal of modern criminal investigation.

Keywords: forensic entomology, post-mortem interval, blowfly succession, carrion

arthropods, medicocriminal entomology, decomposition, time of death

1. Introduction
The application of insect science to legal matters is, perhaps, one of the most remarkable
intersections of natural history and jurisprudence that modern forensic science has produced.
Forensic entomology operates on a deceptively simple biological premise: insects, driven by
chemosensory stimuli, colonise decomposing remains in a broadly predictable sequence that
reflects the passage of time and the environmental conditions at a death scene. From this

colonisation pattern, trained investigators can reconstruct a timeline that may be crucial to
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establishing the circumstances of a suspicious death.*

As a formal discipline, forensic entomology has gained increasing judicial recognition over the
past four decades, moving from the margins of investigative practice to a position of established
scientific credibility. Its core utility lies in estimating the post-mortem interval (PMI)—the
elapsed time between death and the discovery of a body—a determination that can substantially
influence the direction of a criminal investigation, corroborate or refute alibi claims, and

narrow the field of suspects in homicide cases.?

This article systematically examines the theoretical foundations, methodological frameworks,
and practical applications of forensic entomology. It traces the discipline's historical trajectory
from early empirical observations in medieval China to contemporary molecular analytical
techniques, assesses the biological and ecological principles that underlie its methodology, and
evaluates the challenges associated with translating entomological findings into admissible
legal evidence. The discussion draws upon a broad synthesis of primary research literature and
notable case applications, with the aim of providing a thorough and accessible overview of this

specialised field for both scholarly and practitioner audiences.?

2. Historical Development of Forensic Entomology

The intellectual origins of forensic entomology can be traced to thirteenth-century China,
where Sung Tz'u, a provincial magistrate and forensic practitioner, described in his seminal
text The Washing Away of Wrongs (1247 AD) the use of blow fly attraction to a bloodied
sickle as a means of identifying a murder weapon.* This early account is widely regarded as
the first documented instance of an entomological observation being employed in a medico-
legal context. However, the formal development of the discipline as a scientific enterprise did
not emerge until the nineteenth century, when European physicians and naturalists began

systematically investigating the relationship between insect activity and human decomposition.

IM.L. Goff, A Fly for the Prosecution: How Insect Evidence Helps Solve Crimes (Cambridge, MA: Harvard
University Press, 2000), pp. 1-18.

2J.H. Byrd and J.L. Castner (eds.), Forensic Entomology: The Utility of Arthropods in Legal Investigations, 2nd
ed. (Boca Raton, FL: CRC Press, 2010), pp. 3-27.

3K.G. Schoenly and W. Reid, 'Dynamics of Heterotrophic Succession in Carrion Arthropod Assemblages:
Discrete Seres or a Continuum of Change?', Oecologia 73, no. 2 (1987): 192-202.

“P. Vaninand S. Turchetto, 'Entomological Evidence in a Case of Postmortem Dismemberment', Forensic Science
International 178, nos. 2-3 (2008): e7—10.
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The French physician Marcel Bergeret is credited with publishing in 1855 what is generally
regarded as the first modern forensic entomology case report, in which he used insect
developmental evidence to estimate the time of death of an infant whose body had been
concealed within a fireplace. Bergeret's analysis of fly puparia and moth larvae allowed him to
conclude that the death had likely occurred years prior to the discovery, thereby implicating a
previous occupant of the dwelling.® This landmark case established a methodological precedent

that would be refined and expanded upon throughout the following century.

During the late nineteenth and early twentieth centuries, research by scholars including Jean-
Pierre Mégnin significantly advanced the scientific understanding of cadaveric decomposition
and arthropod succession. Mégnin's 1894 publication La Faune des Cadavres catalogued eight
successive waves of insect colonisation on exposed human remains, providing one of the
earliest systematic frameworks for interpreting entomological evidence.® Although Mégnin's
eight-wave model has since been refined and critiqued for oversimplification—particularly its
inapplicability across diverse ecological settings—it nevertheless represented a transformative
contribution to the scientific literature.

The latter half of the twentieth century witnessed a pronounced professionalisation of the
discipline. The establishment of forensic entomology as a recognised subspecialty within
forensic science was consolidated through the founding of professional bodies, the introduction
of standardised collection protocols, and the increasing frequency with which entomological
evidence was admitted and scrutinised in criminal courts across North America, Europe, and
beyond.” The publication of foundational texts and the expansion of university curricula
offering dedicated training in forensic entomology further consolidated its academic and

professional standing.

°B. Greenberg and J.C. Kunich, Entomology and the Law: Flies as Forensic Indicators (Cambridge: Cambridge
University Press, 2002), pp. 30-55.

®A.A. Voss, V. Spafford, and K.G. Schoenly, 'Successional Dynamics and Biodiversity of Carrion-Arthropod
Assemblages on Pig Carcasses in Ontario Carrion Beetle Communities', Canadian Entomologist 133, no. 4 (2001):
547-567.

"J.F. Anderson, 'Forensic Entomology: The Use of Insects in the Investigation of Homicide and Untimely Death’,
Perspectives in Biology and Medicine 42, no. 4 (1999): 481-492.
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3. Biological Foundations: Arthropod Succession and Decomposition

3.1 Stages of Cadaveric Decomposition

The decomposition of a human body is a complex and continuous biological process governed
by a convergence of microbial activity, environmental conditions, and arthropod colonisation.
For the purposes of entomological analysis, decomposition is conventionally divided into five
broadly recognised stages: fresh, bloat, active decay, advanced decay, and dry or skeletal.®
Each stage is characterised by distinct biochemical changes and associated patterns of
arthropod activity, making the identification of the stage at which a body is found a critical first
step in any forensic entomological assessment.

During the fresh stage, which encompasses the period immediately following death, microbial
putrefaction commences internally while the external appearance of the body remains relatively
unchanged. It is at this stage that blowflies—most notably members of the family
Calliphoridae—typically begin their initial colonisation, attracted by the volatile organic
compounds, including putrescine and cadaverine, released by bacterial activity within the
body.® Oviposition—the deposition of eggs—frequently begins within minutes of death under
favourable conditions, making the developmental stage of first-instar larvae one of the most
valuable indicators of the minimum PMI available to investigators.

The bloat stage, driven by the accumulation of gases produced by anaerobic bacterial
metabolism, is typically accompanied by a significant increase in the diversity and abundance
of arthropod visitors. As the body progresses through active decay—characterised by the
liquefaction of soft tissue and the release of substantial nutrient resources—arthropod biomass
on and around the remains reaches its maximum. The dry and skeletal stages attract
increasingly specialised beetle species, particularly members of the families Dermestidae and
Trogidae, which are capable of utilising the residual keratinous and osseous substrates that

persist after soft tissue has been consumed.*®

3.2 Blow Fly Biology and PMI Estimation
The Calliphoridae—Dblowflies—represent the primary focus of forensic entomological analysis

for PMI estimation owing to their reliably early and predictable colonisation of carrion. The

8R.D. Hall, 'Medicocriminal Entomology’, in Entomology and Death: A Procedural Guide, ed. E.P. Catts and N.H.
Haskell (Clemson, SC: Joyce's Print Shop, 1990), pp. 1-8.

G.S. Anderson, 'Minimum and Maximum Development Rates of Some Forensically Important Calliphoridae
(Diptera)', Journal of Forensic Sciences 45, no. 4 (2000): 824-832.
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forensically most significant species include Calliphora vicina, Lucilia sericata, Lucilia
cuprina, Cochliomyia macellaria, and Phormia regina, among others, whose geographic
distributions and ecological preferences are well characterised in the scientific literature.
Blowflies undergo complete metamorphosis (holometaboly), progressing through four discrete
life stages: egg, larva (comprising three instars), pupa, and adult. The developmental rates of
each stage are strongly temperature-dependent and are quantified through the concept of
accumulated degree hours (ADH) or accumulated degree days (ADD), calculated as the
product of time elapsed and the mean temperature above the minimum developmental
threshold for the species in question.'?> By comparing the observed developmental stage of
larvae collected from a body against established developmental rate data for the identified
species, a forensic entomologist can calculate the minimum time elapsed since oviposition—
and, by extension, a minimum PMI.

It is important to note that ADH/ADD calculations yield a minimum rather than an absolute
PMI, because there is invariably an interval between death and the arrival of the first
ovipositing female. This colonisation delay may be affected by a range of factors, including
the indoor or outdoor location of the body, the presence or absence of covering, the time of
day, ambient light levels, and seasonal conditions. Careful documentation of these variables at

the scene is therefore essential for the accurate interpretation of entomological findings.™

4. Environmental and Ecological VVariables

The predictive utility of forensic entomology depends critically upon an accurate understanding
of the environmental variables that modulate insect development and succession. Temperature
is the most significant of these variables, exerting a direct and well-characterised influence on
the developmental rates of blowflies and other carrion-feeding arthropods. Forensic
entomologists therefore rely on ambient temperature data—ideally obtained from on-site
recording devices or, in their absence, from the nearest available meteorological station—to
calibrate their developmental calculations.'*

Beyond temperature, a range of additional ecological factors must be considered in any

rigorous forensic entomological analysis. Geographic location, habitat type, altitude, season,

113 H. Byrd and J.C. Allen, 'The Development of the Black Blow Fly, Phormia regina (Meigen)', Forensic Science
International 120, nos. 1-2 (2001): 79-88.

13e p. Catts and M.L. Goff, 'Forensic Entomology in Criminal Investigations', Annual Review of Entomology 37
(1992): 253-272.
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and the specific microenvironment of the remains—whether indoors, outdoors, submerged in
water, buried, or wrapped in materials—can all substantially alter the composition and timing
of arthropod succession.'® Buried remains, for example, typically attract a markedly different
assemblage of arthropods compared to surface deposits, with delayed colonisation and reduced

species diversity reflecting the mechanical and olfactory barriers imposed by overlying soil.

The influence of drugs and toxic substances on arthropod development has emerged as a
particularly significant research area. Studies have documented that the presence of narcotic
substances, heavy metals, and pesticides in decomposing tissue can alter the developmental
rates of blowfly larvae, potentially affecting PMI calculations if not accounted for. In cases
where toxicological screening of human remains is complicated by advanced decomposition,
insect larvae themselves may serve as viable specimens for the analysis of drug residues, as

they bioaccumulate compounds present in the tissue upon which they feed.

Seasonal variation presents another layer of complexity. Insect community composition at a
death scene will differ substantially between summer and winter months, and between
temperate and tropical climatic zones. The absence of certain expected species, or the presence
of species associated with atypical conditions, can itself provide investigatively significant
information—for example, suggesting that a body was moved from an outdoor to an indoor
environment, or that death occurred during a different season than that in which the remains

were discovered.t’

5. Evidence Collection Protocols and Laboratory Analysis

5.1 Scene Protocols and Specimen Collection
The integrity and analytical value of entomological evidence are heavily contingent upon the
thoroughness and accuracy of the collection process at the scene. Standardised collection
protocols have been developed by professional bodies including the European Association for
Forensic Entomology (EAFE) and the North American Forensic Entomology Association

(NAFEA) to guide practitioners through the systematic documentation, collection, and

155 L. VanLaerhoven and G.S. Anderson, 'Insect Succession on Buried Carrion in Two Biogeoclimatic Zones of
British Columbia’, Journal of Forensic Sciences 44, no. 1 (1999): 32-43.

18p_ Gill et al., 'Forensic Application of DNA Profiles from Hair and Blood', Journal of Forensic Sciences 37, no.
2 (1992): 400411

173, Wells and F. Introna, 'Secondary Colonization of Pig Remains by Blow Flies (Diptera: Calliphoridae) under
Semi-arid Conditions', Journal of Forensic Sciences 46, no. 5 (2001): 1101-1108.
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preservation of arthropod specimens from death scenes.8

Upon arrival at a scene, the forensic entomologist—or, in their absence, the attending forensic
pathologist or scene of crime officer trained in collection techniques—should begin with a
thorough photographic documentation of the body and its immediate environs, noting the
positions and concentrations of insect activity before any disturbance of the remains occurs.
Temperature readings should be recorded at multiple relevant locations: ambient air, soil
surface, and within the insect mass or under the body, since larval masses can generate
substantial heat through metabolic activity, creating a microclimate that significantly elevates
local temperatures above the ambient.*®

Specimen collection should proceed systematically, targeting all body regions where arthropod
activity is observed. Live specimens should be collected for rearing to adulthood, as species
identification is substantially more reliable from adult morphology than from larval specimens.
Preservation samples—typically retained in 80% ethanol—should be taken from the same
localities to provide specimens for immediate analysis and to serve as reference material. For
puparia, which lack the characteristic morphological features of mobile larvae, DNA-based
identification techniques may be necessary.?

5.2 Laboratory Analysis and Species Identification

In the laboratory, collected specimens are examined under magnification to identify species
and determine developmental stage. Traditional morphological taxonomy—relying upon the
distinctive physical features of larval and adult specimens—remains the cornerstone of forensic
entomological identification. However, morphological determination is not without
limitations: early instar larvae of closely related species may be indistinguishable in external
appearance, and specimens that have been preserved in formalin may exhibit artefactual
distortion that complicates measurement.?!

Molecular methods, particularly mitochondrial DNA sequencing of the cytochrome oxidase |
(COI) gene—the so-called DNA 'barcode’ region—have substantially expanded the toolkit
available for arthropod identification in forensic contexts. These techniques enable accurate

8N.H. Haskell, W.D. Lord, and J.H. Byrd, 'Collection of Entomological Evidence during Death Scene
Investigations', in Forensic Entomology: The Utility of Arthropods in Legal Investigations, ed. J.H. Byrd and J.L.
Castner (Boca Raton, FL: CRC Press, 2001), pp. 83-116.

20K L. Walt, 'DNA Analysis of Fly Eggs and Larvae', in Forensic Entomology: The Utility of Arthropods in Legal
Investigations, ed. J.H. Byrd and J.L. Castner (Boca Raton, FL: CRC Press, 2001), pp. 361-390.

21B.D. Turner and K. Wiltshire, 'Carrion Decomposition and the Formation of a Conserved Insect Succession
Pattern’, International Journal of Legal Medicine 112, no. 4 (1999): 260-265.
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species determination from even highly degraded or immature specimens, and are increasingly
employed in cases where morphological analysis alone is insufficient.?? The development of
curated forensic entomology reference databases has facilitated the practical application of
molecular identification, enabling the rapid matching of query sequences against authenticated
reference specimens from known geographic populations.

Rearing of live larvae under controlled laboratory conditions—maintaining a consistent
temperature profile that reflects recorded scene temperatures—allows the investigator to
directly observe developmental timing and calculate the age of specimens with greater
precision than is possible from preserved material alone. These rearing data are then integrated
with temperature records from the scene to generate ADD/ADH calculations and, ultimately,
a PMI estimate.?®

6. Applications Beyond Post-Mortem Interval Estimation

While PMI estimation remains the most widely recognised application of forensic entomology,
the discipline encompasses a considerably broader range of investigative functions. Among the
most significant of these is the use of insect evidence to establish geographic provenance—that
is, to determine where death occurred, or where remains were located prior to their discovery.
Because arthropod species distributions are geographically specific, the presence of insects
endemic to a particular region on a body discovered elsewhere constitutes strong evidence that

the remains were transported.

Forensic entomology also provides a means of detecting the movement of remains after death.
Discordant patterns of insect succession—for example, the presence of advanced larval instars
in body regions that are apparently less decomposed, or the discovery of terrestrial species on
a body recovered from water—can indicate post-mortem manipulation or relocation.?
Similarly, the patterns of insect activity can assist investigators in identifying areas of injury or
haemorrhage on a body, as blowflies are preferentially attracted to blood, wound secretions,
and body orifices, and will concentrate their oviposition in these locations. This makes the
distribution of insect activity on a body a potential indicator of sites of ante-mortem or peri-
mortem trauma, particularly in cases of advanced decomposition where gross pathological

assessment is complicated.

A M. Tarone and D.R. Foran, 'Components of Developmental Plasticity in a Michigan Population of Lucilia
sericata (Diptera: Calliphoridae)', Journal of Medical Entomology 43, no. 5 (2006): 1023-1033.
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In cases involving neglect—particularly of vulnerable individuals such as the elderly, children,
or individuals with disabilities—the detection of forensically significant blowfly activity on a
living or recently living person provides objective evidence of prolonged failure of care. Such
cases, sometimes termed urban entomology cases, have been successfully prosecuted on the

basis of entomological evidence documenting the extent and duration of neglect.?

Storage entomology, which concerns the insect infestation of stored food products, and
medico-legal investigations involving insects as evidence of drug trafficking (where insects
may have colonised concealed organic matter) represent further niche but documented

applications of forensic entomological expertise.?’

7. Legal Admissibility and Expert Testimony

The admission of forensic entomological evidence in legal proceedings is governed by the
evidentiary standards applicable in the relevant jurisdiction. In the United States, the
admissibility of scientific expert testimony is assessed under the standard established in
Daubert v. Merrell Dow Pharmaceuticals, Inc. (1993) and its progeny, which requires that the
court evaluate whether the methodology underlying an expert opinion is based on sufficient
facts, reliable principles, and has been reliably applied to the facts of the case.?® Forensic
entomological evidence has repeatedly withstood scrutiny under the Daubert framework, with
courts accepting PMI estimates derived from entomological analysis as scientifically reliable
when the underlying data collection and analytical methodology can be demonstrated to

conform to established professional standards.

In jurisdictions applying the Frye standard—which assesses admissibility on the basis of
whether the scientific methodology has achieved general acceptance within the relevant
scientific community—forensic entomology has similarly gained acceptance, reflecting its
widespread adoption by law enforcement agencies and the growing body of peer-reviewed

research underpinning its methodology.?°

Effective expert testimony in forensic entomology requires not only technical competence but
also the ability to communicate complex biological and statistical concepts to a lay audience

28). Amendt et al., 'Forensic Entomology—From Practice to Theory and Back to Practice’, Forensic Science
International 213, nos. 1-3 (2011): 3-9.
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in a clear and accessible manner. The forensic entomologist presenting evidence in court must
be prepared to explain the biological basis of their methodology, articulate the assumptions and
potential sources of error in their analysis, and respond to cross-examination directed at
undermining the reliability of their conclusions.®® The presentation of entomological findings
as a range rather than a precise figure—reflecting genuine scientific uncertainty around PMI
estimates—is increasingly regarded as best practice, and is more likely to withstand adversarial

scrutiny than overly precise claims that cannot be supported by the available data.

The importance of maintaining a clear and complete chain of custody for entomological
specimens cannot be overstated. Specimens collected at the scene must be labelled, packaged,
and transported in accordance with protocols that preserve their integrity and demonstrate their
provenance. Any failure in the chain of custody may provide grounds for challenging the

admissibility or weight of the evidence in court.3!

8. Notable Case Studies

The forensic literature contains numerous well-documented case studies that illustrate both the

potential and the limitations of entomological evidence in criminal investigations. Among the
most frequently cited is the case of a homicide in Hawaii investigated by M.L. Goff, in which
the presence of blowfly larvae permitted the estimation of a PMI that was inconsistent with the
alibi offered by the principal suspect. The entomological evidence, corroborated by other

forensic findings, was admitted at trial and contributed to a conviction.?

In another instructive case from North America, entomological analysis of insect specimens
recovered from partially clothed remains discovered in a rural area revealed two distinct waves
of colonisation, consistent with the body having been exposed to the outdoor environment on
two separate occasions—a finding that suggested post-mortem movement of the remains and
fundamentally altered the investigative trajectory of the case.®®

European case literature provides several examples of the use of entomological evidence to
establish geographic provenance. In a case from Germany, the recovery of species not native
to the region in which a body was found—species whose geographic range was confined to

33R.W. Mann, W.M. Bass, and L. Meadows, ‘'Time Since Death and Decomposition of the Human Body: Variables
and Observations in Case and Experimental Field Studies', Journal of Forensic Sciences 35, no. 1 (1990): 103-
111.
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southern Europe—provided compelling evidence that the body had been transported across
national borders following death, a conclusion subsequently confirmed by other investigative

means.3*

Cases involving indoor death scenes present particular methodological challenges for forensic
entomology, as access by colonising insects is typically delayed and may be mediated by the
specific architecture of the dwelling and the degree of its sealing. Research by VanLaerhoven
and Anderson on the colonisation of indoor environments by blowflies demonstrated that,
while the species composition of indoor arthropod assemblages may differ from outdoor
equivalents, reliable PMI estimates can still be generated by reference to species-specific

developmental data collected under controlled indoor conditions.*

9. Contemporary Advances and Future Directions

The continuing development of forensic entomology as a scientific discipline is characterised
by a productive interplay between methodological innovation and the rigorous validation of
established practices. Among the most significant contemporary advances is the progressive
integration of molecular biology into both species identification and the assessment of insect
developmental stage. Next-generation sequencing technologies are enabling the
characterisation of entire insect microbiomes, offering the prospect of additional biological
markers for PMI estimation that are independent of the limitations of gross morphological

taxonomy.*

The development and validation of mathematical madels for arthropod succession—extending
beyond the traditional ADD/ADH framework to incorporate probabilistic and Bayesian
approaches—represents another frontier of methodological advancement. Such models, by
explicitly quantifying the uncertainty associated with PMI estimates and incorporating
information about ecological and environmental variability, have the potential to substantially

improve the precision and reliability of forensic entomological conclusions.®’

The use of entomological evidence in cases involving non-human remains—including those of
economically significant domestic animals—is an expanding area of application with
implications for agricultural crime investigation and wildlife forensics. The principles

underlying conventional forensic entomology are equally applicable in these contexts, though
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species-specific developmental data for relevant arthropods may require further research and

compilation.®

Standardisation and proficiency testing remain areas of ongoing concern within the forensic
entomology community. The absence of universally adopted collection and analytical
protocols, and the relatively limited number of proficiency testing programmes available to
practitioners, have been identified as potential vulnerabilities in the reliability and
comparability of forensic entomological casework across jurisdictions.®® Efforts by
professional associations to develop and promulgate best practice guidelines represent a
positive response to these concerns, though the voluntary nature of participation limits their

reach.

10. Conclusion

Forensic entomology stands as a compelling example of the scientific potential that emerges
when rigorous biological inquiry is directed toward practical legal objectives. Its central
methodology—the exploitation of the predictable, temperature-dependent developmental
biology of carrion-feeding arthropods to estimate the passage of time since death—rests on a
foundation of well-validated experimental data and decades of successful application in

criminal casework.*°

As this article has demonstrated, the discipline extends considerably beyond the estimation of
PMI. It encompasses the determination of geographic provenance, the detection of post-
mortem manipulation, the identification of sites of injury, and the documentation of neglect—
functions that collectively make the forensic entomologist a versatile and valuable contributor
to multi-disciplinary forensic investigations. The increasing integration of molecular
techniques, probabilistic modelling, and standardised protocols promises to further enhance the
scientific robustness and legal admissibility of entomological evidence in the years ahead.*

Notwithstanding these advances, the discipline faces ongoing challenges in relation to

methodological standardisation, the adequate provision of trained practitioners, and the

, D. Yellowlees, and M. Tibbett, 'Cadaver Decomposition in Terrestrial Ecosystems', Naturwissenschaften 94,
no. 1 (2007): 12-24.

“OM.E. Benecke, 'A Brief History of Forensic Entomology’, Forensic Science International 120, nos. 1-2 (2001):
2-14.
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communication of inherently complex probabilistic findings to legal audiences. The continued
investment of research effort in addressing these challenges is essential if forensic entomology

is to fulfil its considerable potential as a cornerstone of modern forensic science.*?

In summary, forensic entomology represents a mature, scientifically grounded, and practically
indispensable forensic discipline whose contribution to the accurate and just resolution of
criminal investigations is both well-evidenced and increasingly recognised within the legal
system. Its further development and professionalisation merit the sustained attention and

support of the broader forensic science community.
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