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Domestic and foreign literary sources on the use of necrotic fau-

ACCESS na in forensics are analyzed. The purpose of this article is to empha-
size the importance of necrotic fauna research for practical forensics
and highlight the influence of necrotic entomophiles on the time of
@ @ death of a living object (depending on its species and environmen-
tal conditions) which biological and general scientific methods are

applied for. A comparative analysis of the activity of necrotic fauna
representatives is given. The need to use necrofauna in the system-

atic work of forensic biologists has been updated. The main appli-
cation of forensic entomology as a branch of applied entomology is
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the study of the faunal complex of necrobiont arthropods on a dis-
covered corpse to meet the needs of the investigation and the court.
Entomological knowledge makes it possible to successfully perform
classification, identification and diagnostic tasks that appear in fo-
rensic expert practice. Since the processes of corpse decay and the
types of necrotic insects on it differ depending on the type of corpse
and the type of biogeocenosis where this corpse was located, each of
these features affects further forensic investigations. Obtained ento-
mological data are a reliable source of information for finding out
objective truth during pre-trial investigation and subsequent legal
proceedings. At the same time, determining the time of death by ca-
daveric fauna can have only auxiliary value, since the appearance
and development of insects is very variable. Prospects for further
research are formulated, including improvement of entomological
research methods (in particular, in different environmental condi-
tions), the need for development of forensic biology as an integral
component of forensic science is proven.

Keywords: necrofauna; entomology; criminalistics; corpse;

living object.

Research Problem Formulation

One of important and often difficult issue
during investigation of criminal cases in
the case of death under non-obvious cir-
cumstances of finding out the time limit
for the death of a living object. The late
discovery of a corpse caused by attempts
to hide a crime, discovery in closed rooms
or a sparsely populated area, and putrefac-
tive changes in the body make especially
difficult to determine the death age.
Traditionally, the issue death pre-
scription is solved during the conduct of
either a forensic medical examination of
a corpse (person), or a forensic biological
or veterinary examination (other living
objects). In the late postmortem period
(more than 72 hours), determining the
prescription of death for a forensic ex-
pert becomes a rather difficult task. Most

of classical methods of forensic research
in such cases become inaccurate, the
date of death is determined by forensic
expert mostly subjectively on macrosco-
pic grounds, based on the gained expe-
rience of expert work. The expert’s con-
clusions are probabilistic in nature, and
the established interval of prescription of
death can vary from several days to seve-
ral months, which greatly complicates
the work of investigative bodies to solve
crimes .

Life cycle of insects has its differences
according to the seasons of the year, which
makes it possible not only to determine the
postmortem time, but even the year of the
death of living object. Each environment
where the corpse is located is character-
ized by its own necrotic fauna. Cycles of
development of necrotic insects, changing
according to environmental conditions,

1 Malainey S. L., Anderson G. S. Impact of confinement in vehicle trunks on decomposition and
entomological colonization of carcasses. PLOS One. 2020. Apr 15. 0231207. DOI: 10.1371/journal.

pone.0231207 (date accessed: 27.05.2024).
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make possible to determine the main is-
sue related to the time of death.

Analysis of Essential Researches
and Publications

In legal medicine, cadaveric phenomena
are divided into abiotic phenomena that
occur after the end of life (negative mar-
kers) and transformational phenomena
that occur over time and cause significant
changes in the morphology and structure
of the corpse (positive markers). Abiotic
phenomena can be immediate, i.e., ap-
pear immediately after the heart, lungs
and brain stop vital activity (loss of con-
sciousness, sensitivity, movement, mus-
cle tone, lack of breathing and blood
circulation). They can be indirect, i.e.,
appear sometimes after death, the end of
vital activity (cooling of the body, swell-
ing, darkening, dehydration and acidi-
fication). Transformational phenomena
can be destructive, causing the decay of
organic substances (autolysis, self-diges-
tion, and putrefaction), or conservative,
i.e., those that cause abnormal transfor-
mation of a corpse depending on various
environmental conditions (maceration in
submerged bodies, mummification in a
dry environment) 2.

Currently, role of forensic entomology
in forensic research is insignificant. First

of all, this is due to the lack of qualified
forensic entomologists and insufficient
development of forensic-entomological
research methods. Entomofauna of corps-
es can be very diverse and numerous,
containing many species at different life
stages. Although there can be a significant
number of entomofauna representatives
on the corpse, only a small part of it is
needed to assess postmortem period.
Forensic entomology has gained the
greatest development in the USA, where
practical guidance on forensic entomolog-
ical expertise has been successfully oper-
ating for quite some time. In Ukraine, so
far, this direction is being developed only
at National Scientific Center «Hon. Prof.
M. S. Bokarius Forensic Science Institute»
of the Ministry of Justice of Ukraine. Al-
though at different times such specialists
as V. Kononenko and M. Marchenko® were
interested in the question of the role of
necrotic fauna, citing scientific data on
the entomofauna of the corpse, expert re-
search of the crime scene, research on the
content of necrotic insects. V. Olkhovskyi,
L. Holubovych and M. Tahaiev with their
co-authors * carefully analyzed the avail-
able scientific literature and practical
recommendations, as well as their own
achievements in determining the time of
death. A. Prokopenko ° presents a com-
parative analysis of various necrofauna

2 HoferI. M.]., Hart A. J., Martin-Vega D., Hall M. J. R. Estimating crime scene temperatures from

nearby meteorological station data. Forensic Science International. 2020. Vol. 306. Art. 110028.
DOI: 10.1016/j.forsciint.2019.110028 (date accessed: 27.05.2024).

Mapuenko M. 1., Kononenko B. U. [IpakTudeckoe pyKOBOJCTBO I10 CyZe0HOI 9HTOMOJIOTUH /
oz pex. A. ®. Pybexkanckoro. Xapbkos, 1991. 69 c.

OnpxoBcbkuii B. 0., Tony6osud JI. J1., Taraes M. M., XwxHsk B. B., Tony6osuu I1. JI., KpaBueHKO
10. M., Tony6oBuu A. JI., Bananoscekuii B. B.,, Mopryu A. O., Konosan H. C. BusHaueHHs
JIABHOCTI HacTaHHsI cMepTi : MoHOrpadis / 3a 3ar. pez. B. O. OnbxoBcbkoro ta JI. JI. TonyGoBuya.
XapxkiB, 2017. 168 c.

IIpokoneHko A. A. CyKlleCCHOHHBIe M3MeHeHUs 9HTOMOGAayHbl TPylla M HCIOJb30BaHUE UX
B CyZeOHO-3KCIIEPTHON IpakTHuKe. Msgecmus XapubKo8CK020 IHIMOMOA0ZUHECKO20 06Ujecmad.
2000. T. 8. Bpim. 2. C. 89—90. URL: https://repo.btu.kharkov.ua//handle/123456789/21188 (date
accessed: 27.05.2024).
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on corpses, in the works of M. Shulman®,
successional changes in the process of de-
struction of zoogenic waste are outlined
and trophic specialization of the main
groups of insects of the necrophilous com-
plex is characterized, regularities of the
processes of decomposition and utiliza-
tion of various animal corpses are deter-
mined, changes occurring in entomone-
crophilic complex in urban ecosystems.

Article Purpose

Emphasize importance of necrotic fauna
research for practical criminalistics and
highlight the impact of necrotic entomo-
philes on the time of death of living object
(depending on its type and environmental
conditions).

Research Methods

In order to determine the role of entomo-
logical evidence in forensic examinations,
biological and general scientific research
methods were used to study necrophilic
fauna.

Main Content Presentation

There are two main approaches to defin-
ing postmortem interval using insects as
physical evidence. The first is based on the
study of the successive colonization of the
corpse by insects (succession), the second

is based on the development of flies that
colonize the corpse shortly after death.
Succession data (first approach) are suit-
able for use from one month to one year
after death or complete skeletonization of
the corpse, and the second approach is up
to one month after death, very rarely lon-
ger than a month .

Upon appointment of investigator or
a court, forensic biologist shall determi-
ne, in particular:

«  prescription of death;

« time of year of death;

+ types of necrophilic insects found
on the corpse;

« age of settlement of the corpse by
necrophilic insects;

« prescription of death (taking into
account the interval of settlement of
the corpse by necrophilic insects);

« fact of moving the corpse;

« place of initial residence of the
corpse or the place of concealment
of the corpse;

« degree of decomposition of corpse
in a particular place for a known pe-
riod of time (simulation method);

« availability in larvae of insects of
toxins and/or drugs that caused the
death of a person (in case of detec-
tion of skeletal corpses).

Thus, it can be stated that forensic en-
tomology is a rather important field of fo-
rensic science that contributes to investiga-
tion or court to reach right conclusions ®.

6 Illyapman M. B. [lomiHaHTHI Ipynu 6e3xpebeTHUX TBAPHH B yTHIII3aLiHUX IIpollecax MepTBOI
opraHiku. Haykoeuil eicnux YepHigeyvkozo yHisepcumemy. Cepia: Bionoeis. 2008. Bum. 373.

C. 217—221.

7 Benecke M. A brief history of forensic entomology. Forensic Science International. 2001. Vol.
120. Is. 1—2. Pp. 2—14. DOI: 10.1016/S0379-0738(01)00409-1 (date accessed: 27.05.2024) ; Ri-
chards C. S., Paterson I. D., Villet M. H. Estimating the age of immature Chrysomya albiceps
(Diptera: Calliphoridae), correcting for temperature and geographical latitude. Internation-
al Journal of Legal Medicine. 2008. Vol. 122. Pp. 271—279. DOI: 10.1007/s00414-007-0201-7 (date

accessed: 27.05.2024).

8 OnbxoBcbkuii B. 0., Tony6osud JI. JI., Taraee M. M., XwxkHsak B. B., Toay6osuu II. JI., Kpas-
genko O0.M., Fony6oBud A. JI., Basanoscekuii B. B., MopryH A. O., Konosan H. C. 3a3uad. TBip.
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For individual representatives of the
necrotic fauna, a forensic biologist can
almost immediately determine the ap-
proximate time of death. For example, the
so-called dead fly: Cynomya mortuorum
(Linnaeus, 1761), which is one of the most
common species in the family of meat
flies Calliphoridae. Calliphoridae flies are
the most numerous group of necrophages
from the entire block of necrotic entomo-
fauna. Diptera of the families Sarcophagi-
dae, Muscidae and Piophilidae and solid
wings of the families Silphidae, Trogidae
and Dermestidae are typical necrophages.
Another important group of the necrotic
entomocomplex are parasitic insects and
predators of necrophagous insects. First
of all, these are beetles of the Staphylinidae
and Histeridae families: the main consum-
ers of fly larvae.

In case of research on a rottenly al-
tered corpse (person or other living ob-
ject), the question of the time of death
acutely arises, to which the forensic medi-
cal expert has to answer. Determining the
time of death on the basis of a complex of
macroscopic signs, assessed visually, is
quite subjective, in addition, the interval
of death that is determined, can vary from
several days to several months °. Current-
ly, there are not many instrumental bio-
physical diagnostic methods that can be
used in the late postmortem period.

One of these methods is entomologi-
cal research. This technique was used as
early as the second half of the 19th cen-
tury, when they noticed the regularity of
changes in different types of insects at

certain stages of body decomposition.
For example, larvae of flies and beetles
give way to larvae of lepidopterans. In
the summer, the development cycle of a
housefly (3 weeks on average) is used for
this. availability of only fly eggs on the
corpse indicates that the time of death is
within 24 hours, and the presence of eggs
and larvae is more than one day. A signifi-
cant number of larvae indicates that death
occurred a week ago, and appearance of
pupae more than a week ago. It should
be borne in mind that the gray flesh fly
(Sarcophagidae) immediately lays larvae,
which during the first day, depending on
weather conditions, become 2-3 mm long,
sometimes more. At the same time, deter-
mining the time of death by cadaveric fau-
na can have only auxiliary value, since the
appearance and development of insects is
very variable. In the context of the foren-
sic-biological examination of necrofauna,
the corpse should be considered precisely
as an ecosystem capable of self-regulation
of the processes taking place in it. This
dynamic system is characterized by the
variability of interacting populations and
self-reorganization depending on life cy-
cles .

The system depends on the specific en-
vironmental conditions (temperature, hu-
midity, season, weather conditions, specific
biotope), the features of the corpse (consti-
tution, clothing material, contamination
with fuel, lubricant and paint and varnish
substances, tissue burning, the presence of
tight skin and wool on animal corpses and
scales on fish), genotypic and phenotypic

9 Mapuenko M. 1., Konornenko B. U. Vkas. cou. ; IIpokonenko A. A. CyKiieCCMOHHbBIE U3MeHe-

HUA

... . URL: https://repo.btu.kharkov.ua//handle/123456789/21188 (date accessed: 27.05.2024).

10 Grassberger M., Frank C. Initial study of arthropod succession on pig carrion in a Central Eu-
ropean urban habitat. Journal of Medical Entomology. 2004. Vol. 41. Is. 3. Pp. 511—523. DOI:
10.1603/0022-2585-41.3.511 (date accessed: 27.05.2024) ; OnpxoBcbkuii B. O., Tomy6oBuy JI. JI.,
Taraes M. M., Xwxkuak B. B., Tonybosud II. JI., KpaBuenko 0. M., T'onyboBuu A. JI., Bana-
HOBCchKUH B. B., MopryH A. O., Konosas H. C. 3a3Hau. TBip.
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heterogeneity of populations and interac-
tion between them. In living conditions,
entomofauna has its own specifics. It is due
to a certain stability of the microclimate,
the ways of penetration into the room of
necrophages and the presence of synan-
thropic insects!'. The fastest decomposi-
tion rate was recorded in rural areas, and
the slowest in mountainous areas'2.

All arthropods involved in the decom-
position of the corpse can be divided into
3 ecological groups:

1) obligate necrobionts are insects that
specialize exclusively in cadaveric
tissues and by determining the age
of which they usually determine the
prescription of death (obligate necro-
phages and kératophages: a squad of
flies (Diptera0, mainly represented by
the families of the fallen flies (Calliph-
oridae), gray meat flies (Sarcophagi-
dae), cheese flies (Piophilidae); a squad
of Coleoptera, represented by the fami-
lies of dead wings (Sliphidae) and skin
beetles (Dermestidae));

2) facultative necrobionts are not as
common as representatives of the
first group. Numerous populations of
these necrophilic insects are able to
influence cadaveric decomposition by
competing with obligate necrophages.
The diet of this class of necrofauna is
quite diverse, these include faculta-
tive necrophages (polyphages), ento-
mophages (zoophages), saprophages
(in particular, coprophages) and par-

asites. This group is represented by

various taxonomic units of ants (For-

micidae), wasps, beetles, cockroaches

(Blattodea), some flies, as well as mem-

branes parasitic on immature fly lar-

vae. This group includes the families
of mites: Macrochelidae, Parasitidae,

Parholaspididae and Urodidae, which

hunt other insects and even nema-

todes;

3) random necrobionts that use decom-
posable remains as a normal environ-
ment. They are represented by polyph-
ages, saprophages and mycetophages;
these include leg-tails (Collembola),
a variety of spiders, lipopods (Chilop-
oda), woodlice (Armadillidiidae) and
some ticks.

Blow flies (commonly known as flies)
play an important role in the process of
decomposition of animals in most terres-
trial ecosystems. Because they are often
the first to appear and lay eggs on the ca-
daver, the oldest blow flies collected on
the cadaver is often used to obtain the
minimum post-mortem interval for deal-
ing with death cases . Meat flies are ec-
tothermic animals, and the time of their
development depends on the species.
Thus it is important to accurately identify
the species of meat flies and reconstruct
the temperature profiles of the scene in
order to correctly estimate the minimum
post-mortem interval 4.

A dead body, hidden or in a confined
space, can become an obstacle to primary

11 Bygarski K., LeBlanc H. N. Decomposition and Arthropod Succession in Whitehorse, Yukon Ter-
ritory, Canada. Journal of Forensic Science. 2013. Vol. 58. Is. 2. Pp. 413—418. DOI: 10.1111/1556-
4029.12032 (date accessed: 27.05.2024) ; Denno R. F., Cothran W. R. Competitive Interactions and
Ecological Strategies of Sarcophagid and Calliphorid Flies Inhabiting Rabbit Carrion. Annals of
the Entomological Society of America. 1976. Vol. 69. Is. 1. Pp. 109—113.

12 Iynsman M. B. 3a3Hay. TBip.

13 Amendt J., Richards C. S., Campobasso C. P., Zehner R., Hall M. J. R. Forensic entomology:
applications and limitations. Forensic Science, Medicine, and Pathology. 2011. Vol. 7. Is. 4. Pp. 379—
392. DOI: 10.1007/s12024-010-9209-2 (date accessed: 27.05.2024).

14 Denno R. F., Cothran W. R. Op. cit.
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colonization by Calliphoridae. Field tests
of pork carcasses hidden in the trunks of
cars showed a delay in colonization by 3-6
days *. Another experiment simulated the
effect of solar radiation on the tempera-
ture difference inside the car compart-
ment compared to the outside environ-
ment. This research indicated that even
taking into account the color of the vehi-
cle, the temperature in the airtight cabin
can significantly exceed the ambient tem-
perature *.

The ratio of pupae and adult flies re-
maining inside the vehicle led to the
conclusion that adult flies were probably
unable to leave the confined space. Con-
sequently, the research indicated that
adult flies can find themselves locked in
a high-temperature zone. In this same
study, it was observed that accelerated
decomposition is catalyzed by higher tem-
peratures inside cars (compared to ambi-
ent temperatures).

Another important species of flies for
forensic examination that lives in a num-
ber of countries of the Asian continent is
Chrysomya pinguis. Existence of life cycle
stages (egg, larva, pupa or adult) of this fly
among corpses and/or places of death of
people increases sharply in the habitats

of this species, and therefore they can be
used as entomological evidence for foren-
sic medical research. For example, in Ko-
rea, collected from the corpse of Ch. pin-
guis was used to confirm that a man died
10 days before the discovery of his corpse,
indicating the importance of using Ch.
pinguis in forensic researches .

Entomological researches on species
of flies important for forensic examina-
tion proved that Ch. pinguis predominates
in highland areas of mixed deciduous for-
ests, similar to Chrysomya thanomthini,
Hypopygiopsis tumrasvini, Lucilia papuensis
and Lucilia Porphyrina 8.

L. Porphyrina species colonizes human
corpses and lives most often in forested
areas, adults are attracted to decomposing
animal substances, and larvae are scaven-
gers .

Separate researches on pig carcasses
revealed that the greatest activity of flies
larvae, which destroy most organic tis-
sues, was registered during the first 7-30
days after death. In the fresh stage (first
24 hours), when the remains are odor-
less, the eggs of Lucilia illustris (Meigen,
1826) (Calliphoridae) are laid first, fol-
lowed by Phormia regina (Meigen, 1826)
(Calliphoridae). An increase in the internal

15 Malainey S. L., Anderson G. S. Op. cit. DOI: 10.1371/journal.pone.0231207 (date accessed:

27.05.2024).

16 Dadour I. R., Almanjahie I., Fowkes N. D., Keady G., Vijayan K. Temperature variations in a par-
ked vehicle. Forensic Science International. 2011. Vol. 207. Is. 1—3. Pp. 205—211. DOI: 10.1016/j.
forsciint.2010.10.009 (date accessed: 27.05.2024).

17 Silahuddin S. A., Latif B., Kurahashi H., Walter D. E., Heo Ch. Ch. The Importance of Habitat
in the Ecology of Decomposition on Rabbit Carcasses in Malaysia: Implications in Forensic En-
tomology. Journal of Medical Entomology. 2015. Vol. 52. Is. 1. Pp. 9—23. DOI: 10.1093/jme/tju001

(date accessed: 27.05.2024).

18 Moophayak K., Klong-Klaew T., Sukontason K., Kurahashi H., Tomberlin J. K., Sukontason
K. L. Species composition of carrion blow flies in northern Thailand: altitude appraisal. Revista
do Instituto de Medicina Tropical de Sdo Paulo. 2014. Vol. 56. Is. 2. Pp. 179—182. DOI: 10.1590/
S0036-46652014000200016 (date accessed: 27.05.2024) ; Ilepbakorcekuit M. I. CyzoBa exc-
meproJIorid : HaB4. mocib. Xapkis, 2008. 198 c. URL: https://dspace.univd.edu.ua/server/api/
core/bitstreams/f68ffa51-4fe1-4991-bcee-7a5a8627e0d8/content (date accessed: 27.05.2024).
19 Kurahashi H., Chowanadisai L. Blow flies (Insecta : Diptera : Calliphoridae) from Indochina. Species
Diversity. 2001. Vol. 6. Is. 3. Pp. 185—242. DOI: 10.12782/specdiv.6.185 (date accessed: 27.05.2024).
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temperature of the carcass was recorded
as the mass of the larvae developed, start-
ing from the swelling stage (2—10 days).
This stage was characterized by a change
in color, as well as the appearance of mar-
bling, bloating or edema. At the stage
of active decomposition (11—16 days),
a strong smell of decay accompanied the
thinning of tissues, and the feeding of the
larvae caused a rupture of the skin; at this
stage the temperature reached its maxi-
mum. At an advanced stage of decompo-
sition (17—42 days), the larvae began to
leave the carrion in search of a suitable
place for pupation. And 51 days later, the
skeletonization of the remains was almost
complete — bones, cartilage and some tis-
sue remnants remained, amounting to ap-
proximately 25% of the initial weight. This
stage was characterized by a noticeable
decrease in larval activity and a slight odor
from the remains or its absence. Insect ac-
tivity completely stopped in 271 days .

J. Amendt with co-authors notes that
samples from the place of death should
accurately reflect the entomofauna of the
corpse, thatis, the sample should represent
all life stages of each important species of
insects inhabiting the corpse ?'. This is con-
firmed by Sz. Matuszewski, noting the need
to take into account peculiarities of collect-
ing necrophilic insects #. In a fairly fresh
corpse, eggs or larvae of flies on natural an-
atomical openings (especially the head) or

wounds mostly prevail; at the initial signs
of decomposition, fly larvae are found in
natural openings of the body, in wounds
on the border between the corpse and the
ground; during active decomposition (ex-
udation of corpse fluid, obvious smell of
decay), larvae of flies and beetles live on
the body, which are found on the clothes
and surface of the corpse, the soil near the
corpse (in case of death in an open space)
or the floor of the room (in case of death in
the premises) ; in the deeper stages of de-
composition (darkening of the remains of
the skin, bones), puparia of flies (full and
empty), larvae and pupae of beetles, larvae
of flies that settle in the late stages of de-
composition, on the soil near the corpse (in
case of death in open space), on the floor,
under carpets or furniture (indoors), in the
pockets and folds of the corpse clothes.

Most often, forensic entomologists es-
timate the age of sexually mature insects
collected at the site of death and use this
information as the minimum postmor-
tem period *. For such an assessment, it is
necessary to compare the reference data
on the development of a particular species
with the results obtained from the insect
corpse collected at the site of detection.
Because developmental data may vary by
geographic insect population, it is recom-
mended to use reference data on insect
populations in a specific geographic re-
gion .

20 Campobasso C. P., Di Vella G., Introna F. Factors affecting decomposition and Diptera colo-
nization. Forensic Science International. 2001. Vol. 120. Is. 1—2. Pp. 18—27. DOI: 10.1016/s0379-

0738(01)00411-x (date accessed: 27.05.2024).

21 Amendt J., Richards C. S., Campobasso C. P., Zehner R., Hall M. J. R. Op. cit. DOI: 10.1007/

$12024-010-9209-2 (date accessed: 27.05.2024).

22 Matuszewski Sz. Post-Mortem Interval Estimation Based on Insect Evidence: Current Challeng-
es. Insects. 2021. Vol. 12. Is. 4. Art. 314. DOI: 10.3390/insects12040314 (date accessed: 27.05.2024).
23 Amendt J., Richards C. S., Campobasso C. P., Zehner R., Hall M. J. R. Op. cit. DOI: 10.1007/

$12024-010-9209-2 (date accessed: 27.05.2024).

24 Owings Ch. G., Spiegelman C., Tarone A. M., Tomberlin J. K. Developmental variation among
Cochliomyia macellaria Fabricius (Diptera: Calliphoridae) populations from three ecore-
gions of Texas, USA. International Journal of Legal Medicine. 2014. Vol. 128. Pp. 709—717. DOI:
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Foreign entomologists emphasize the
lack issue of standards and guidelines for
research on the development of necrobi-
onts *.

Another important issue of forensic
entomology is temperature regime. The
succession and development of insects on
corpses mostly depends on temperature.
While assessing the postmortem period
by succession or insect development, it is
necessary to reconstruct the temperature
conditions. Accuracy of postmortem esti-
mation mainly depends on the accuracy
of the reconstructed temperature condi-
tions. Non-compliance with temperature
regime is one of the causes of errors.

Forensic entomologists often use tem-
perature data from local weather stations.
According to I. M. J. Hofer (with co-au-
thors) and A. P. Johnson (with co-authors),
the temperature data of the weather sta-

tion can be adjusted to adapt them to the
peculiarities of the place of death *. Such
errors are based on regression analysis of
records made at the place of death and re-
cords from the station. In addition, some
authors note that the correction protocol
has uncertain advantages for the accuracy
of postmortem evaluation .

The entomological factor, thermogen-
esis caused by insects is extremely im-
portant. It was discovered in clusters of fly
larvae and has been actively studied ever
since %, There is information about ther-
mogenesis caused by Necrodes Littoralis
L. (Silphidae) carrion beetles, in addition,
researchers have proven that heat is pro-
duced in the nutrient matrix formed by
adult beetles and their larvae by spread-
ing their secretions over surface of the
corpse ¥. Thermogenesis in larval assem-
blages is perhaps more common among

10.1007/s00414-014-1014-0 (date accessed: 27.05.2024) ; Richards C. S., Paterson I. D., Villet M. H.
Op. cit. DOI: 10.1007/s00414-007-0201-7 (date accessed: 27.05.2024).

25 Fratczak-Lagiewska K., Matuszewski Sz. The quality of developmental reference data in foren-
sic entomology: Detrimental effects of multiple, in vivo measurements in Creophilus maxillo-
sus L. (Coleoptera: Staphylinidae). Forensic Science International. 2019. Vol. 298. Pp. 316—322. DOI:
10.1016/j.forsciint.2019.02.059 (date accessed: 27.05.2024) ; Midgley J. M., Villet M. H. Effect of
the killing method on post-mortem change in length of larvae of Thanatophilus micans (Fabri-
cius 1794) (Coleoptera: Silphidae) stored in 70 % ethanol. International Journal of Legal Medicine.
2009. Vol. 123. Pp. 103—108. DOI: 10.1007/s00414-008-0260-4 (date accessed: 27.05.2024).

26 HoferI.M.]., HartA.J., Martin-Vega D., Hall M. J. R. Op. cit. DOI: 10.1016/j.forsciint.2019.110028
(date accessed: 27.05.2024) ; Johnson A. P., Wallman J. F., Archer M. S. Experimental and Case-
work Validation of Ambient Temperature Corrections in Forensic Entomology. Journal of Forensic
Science. 2012. Vol. 57. Is. 1. Pp. 215—221. DOI: 10.1111/j.1556-4029.2011.01900.x (date accessed:

27.05.2024).

27 Charabidze D., Hedouin V. Temperature: the weak point of forensic entomology. International
Journal of Legal Medicine. 2019. Vol. 133. Is. 2. Pp. 633—639. DOI: 10.1007/s00414-018-1898-1 (date
accessed: 27.05.2024) ; Dourel L., Pasquerault Th., Gaudry E., Benoit V. Using Estimated On-Site
Ambient Temperature Has Uncertain Benefit When Estimating Postmortem Interval. Psyche:
A Journal of Entomology. 2010. Vol. 6. 7 p. DOI: 10.1155/2010/610639 (date accessed: 27.05.2024).

28 Podhorna]., Aubernon C., Borkovcova M., Boulay J., Hedouin V., Charabidze D. To eat or get heat: Be-
havioral trade-offs between thermoregulation and feeding in gregarious necrophagous larvae. Insect
Science. 2018. Vol. 25. Is. 5. Pp. 883—893. DOIL: 10.1111/1744-7917.12465 (date accessed: 27.05.2024).

29 Matuszewski Sz., Madra-Bielewicz A. Heat production in a feeding matrix formed on carrion by
communally breeding beetles. Frontiers in Zoology. 2021. Vol. 18. Art. 5. DOI: 10.1186/s12983-020-
00385-7 (date accessed: 27.05.2024) ; Matuszewski Sz. Op. cit. DOI: 10.3390/insects12040314 (date

accessed: 27.05.2024).
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carrion insects and, as it can significant-
ly shorten the developmental interval,
should be taken into account when recon-
structing temperature conditions *.

In some cases, conclusions of foren-
sic medical examination do not coincide
with the conclusions of entomological re-
searches, so there is a need for a more de-
tailed study of necrotic entomofauna.

Conclusions

Necrobionts are an essential compo-
nent of any biocenosis and are ubiquitous.
In general, the vital activity of all types of
necroticinsects is the mechanical grinding
and decomposition of organic substances,
mixing the latter with the soil, excretion
of digestive enzymes into decomposing
masses and vegetation under these mas-
ses, and (very importantly) a deterministic
change in cycles and populations, which
ensures self-regulation of decomposition
process by arthropods.

Summing up, we should note that the
use of entomology in forensic examina-
tions is closely related to the development
of forensic biology. As of today, even such
issues as the composition of the fauna of
non-microbionic insects, the biology and
ecology of species associated with corpses
in different regions of Ukraine under dif-
ferent climatic conditions remain insuffi-
ciently studied.

PoJib €HTOMOJIOTIYHUX T0Ka3iB
Y KPHMiHAJIbHUX PO3CJIiLyBaHHAX

Cepeiii Po3ymnuil, Jlap’a Muaocmusa,
Ceimaana Iloaakoaa,
Anna Babuenko

IIpoananizoeano 8iMuU3HAHIL 1L IHO3EM-
Hi aimepamypHi Oxcepena wodo BUKOPU-
CMAHHA HeKpOMUUHOL PayHu Y Kpumina-

aicmuyi. Mema cmammi — akyeHmysamu
yeazy Ha eaxcaugocmi 00cAi0KHceHb HeKpo-
mu4Hoi gaynu 049 NpaKmMuuHol KpUMIHA-
AICMUKY MA 6UCBIMAUMU 8NAUE HEKpO-
MUYHUX eHmOoMoQpinie HA UAC HACTMAHHA
cmepmi 18020 00’ekma (3anexcHo 8id 1020
8udy il YM0O8 308HIULHb020 cepedosuya), 015
1020 3aCcmMoco8ano 010102i4HI 1l 3a2anbHO-
Haykosi memodu. Hasedeno nopigHsaabHULL
amaniz akmueHocmi npedcmMAsHUKI8 He-
KpomuuHoi ¢aynu. Axmyanizoeano Heob-
Xi0Hicmb 8uKOpuCcmO8Y8amu HeKpopayHy
6 cucmemHiil pobomi cydosux excnepmig-0i-
onoeig. OcCHOBHe 3acmocy8aHHs Cy0080i
eHmomMon02il K po3diny NpukAadHoi eH-
momonoeii — 0ocaidxeHH PayHICMUUHO020
KOMN/EKCY HeKpOOIOHMHUX U/AeHUCTOHO-
2UX HA BUABAEHOMY MpPYNions 3abe3neuerHs
nompeb caidcmea ma cydy. EHmomonoziumi
3HAHHA 0AIOMb 3MO02Y YCNIUHO 8UKOHY8A-
mu kaacugixkayitini, idenmugikayiiini ma
JiaeHocmuunl 3a60amHs, AKL NOCMAMmMb
y cydoso-excnepmmiii npakmuyi. OCKiAbKU
npoyecu po3nady mpyna ii 6udu HeKpomuu-
HUX KOMAX HA HbOMY DI3HAMULCS 3AAEHCHO
610 eudy mpyna ma muny 6i02e0ueH03Y,
Y aKomy yeil mpyn nepebysas, mo KoxiHa i3
yux ocobaugocmeil 8nausae Ha nodasbull
Kpuminaaicmuuni docaioncenus. 3006ymi
eHIMOMOA02I4HI OaHi € HAOLTIHUM Odcepesom
iHopmauii 0as 3’aCy8anHs 06 ekmueHOL
icmunu Yy npouecax 0ocydogozo caidcmea
ma nodaavuiozo cydouuncmea. Bodnouac
BU3HAUEHHA HaACY CMepmi 3a MPYNHOW day-
HOI0 MOJIte Mamu AuuLe JONOMIdHCHe 3HAeH-
HSl, OCKI/AbKU 10564 UL pO3BUMOK KOMAX OYdHce
sapiabenvi. Chopmyrvosano nepcnex-
mueu nodaaviuux 00cAl0HceHb, 6KANUHO
3 YOOCKOHA/NeHHAM Memodig eHMmoMOn021Y-
Hux docaidnceHv (30Kpema, Y pPi3HUX YMO-
sax cepedosuua), 0ogedeHo HeoOXiIOHicMb
pozsumky cydoeoi 6ionoeii sk Heeid’emHol
CK1a00801 KPUMIHAAICMUYHOL HAYKU.

30 Johnson A. P., Wallman J. F. Effect of massing on larval growth rate. Forensic Science Internation-
al. 2014. Vol. 241. Pp. 141—149. DOI: 10.1016/j.forsciint.2014.05.006 (date accessed: 27.05.2024).
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