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Abstract

The analysis of the insect community present on a decomposing corpse can often provide valuable forensic insights, especially the estimation
of the time of death, or postmortem interval (PMI). Life cycle of insect act as precise clocks which starts within few minutes or hours after
death. When other methods are notable to provide appropriate information, life cycle of insects plays an immense role in Postmortem interval
estimation. The present results highlight the particularities of local insect fauna from human corpses from Northern India (Punjab) and its
dynamics on human corpses. The insects were collected from human corpses during autopsy procedure. Out of the 5 human case studies, 4
were males and 1female; their ages ranged from 26 years to 52 years. The cause of death was either homicide or suicide. The main objective of
this study was to collect necrophagous insects colonizing the human corpses as well as to gather information about their potential role in crime
investigation.
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Introduction

. . . . are tend to be associated with the advanced stages of
Forensic entomology is now-a-days considered an important

branch of forensic science, in which the biology and ecology of
insects are studied, particularly to determine the postmortem
interval (PMI) [1]. The difficulties that forensic medical
specialists have faced is regarding the determination of time

decomposition [8]. The arthropods comprise a major element
of the carrion community [9-11]. Of the different groups of
arthropod that have been categorized based on their attraction
to the corpse in different stages of decomposition, four basic
arthropods corpse relationships have generally been accepted:

since death during investigations if deceased is being killed for
Necrophages e.g. blowflies, which feed and breed on the

more than three days [2]. Postmortem interval can be calculated
using developmental data of certain species of insects and also
through analysis of the arthropod community composition and
its succession on the corpse [1]. The succession based method
requires knowledge of insect faunain that particular geographical
region where the corpse is found, since species and their times

decomposing tissue of the carrion; Necrophiles e.g. beetles,
which are predators and parasites of necrophagous fauna,
feeding on other arthropods; Omnivores e.g. wasps and ants,
which feed on the carrion and its colonizers and Opportunists
e.g. spiders, which are found in and around the carrion but only

of colonization vary among bio-geographic regions [3-5]. Hence,
composition of local carrion fauna, its seasonal variations and
patterns of succession, as well as the periods of time each life
stage spends on a cadaver, comprise crucial information to be
used in forensic cases of a particular region [3,4,6].

It is estimated that Diptera and Coleoptera account for
60% of the fauna associated with decomposing carcasses
and, because of that, they are indeed very important
in forensic science [7]. Generally Diptera is associated
with the early stages of decomposition while beetles

use it as an extension of their own environment [11-13].

Insects and humans are said to be most successful creature
on earth. Firstly Blowflies visit corpse, followed by beetles and
other insects. Knowing which insects are present, and which
life stage they are in can determine how long ago a death
took place. The use of insects in estimation of PMI requires
information on their biology, phenology and habitat preferences.
The main objective of insect succession studies is to examine
the colonization patterns of insects in a particular area, often
with the goal of obtaining data that can be applied to forensic
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investigations involving insects in the event that a death occurs
in a similar environment [11].

Why use Insects?

Insects have roamed the earth for 250 million years [14].
During this enormous period insects have attain a wide diversity
in both form and behavior because of their hard exoskeleton,
high reproductive rate and their capacity to survive in broad
range of environment. Presently, there are about 700,000
described species and it is estimated there may be more than
10 million species of insects on earth [15]. Insect evidence
can be useful if the information they provide is appropriately
collected. Careful observation with knowledgeable expertise of
faunal succession at a crime scene, added to known insect life
cycle data, can lead the investigator to interpret how long the
victim has been available to insect activity. Insects can helps
us to understand what happened in criminal case because they
are found everywhere, with the exception of sea, where only
few species occur. On land and in freshwater, insects are most
abundant of animals, forming 85% of world’s known species.

Insects Silently Give us Valuable Information about a
Crime:

The experts at the American Board of Forensic Entomology
say we should be listening to insects through the evidence they
provide us. But it is not only the time of death estimation that
insects can help in criminal investigation. They can also helps us
to discover the site of crime and how it was committed. They can
shed light on crimes involving the smuggling of drugs; they can
lead us to home town of a murder victim. Curiously, the use of
insect in crime investigation is relatively new subject. It began to

take shape during the second half of the 19th century, but even
today, very few people, including some police officers, know that
it exists at all.

Material and Methods

All the dead bodies discussed below were brought to
mortuary of Rajindra medical college and hospital, Patiala from
crime scene. Adult insects and their immature stages were
collected from all human corpse at mortuary of Rajindra medical
college, Patiala before autopsy. Some of them were stored in 70%
ethanol while some of dipteran larvae were brought and reared
in laboratory of department of Zoology and Environmental
Science, Punjabi University, Patiala, India for identification.
Larvae were provided with 500g chicken meat as food in 1L wide
mouth glass rearing jar having 0.5L rice husk and covered with
cotton gauge to prevent escape of larvae but allow air flow. Once
adult eclosed identification was done with the help of keys and
literature.

Case 1: Corpse Found from Residential Area

On March 30th, 2015, the body of 40 years old male, in the
bloated stage of decomposition was recovered from a residential
area of distt. Ludhiana, Punjab (India). The body of the deceased
was discolored, facial features were hardly recognizable and
genitals were fully decomposed as the genitals were chopped
off. Forensic examination found incised wounds 8x1cm deep on
the left side of the neck and another wound 15x12cm present
between the legs. The death was attributed to murder by multiple
stabbing. Entomofauna found on the body were maggots and
pupae of Chrysomya megacephala (Figure 1).

Ve

Figure 1: (a) corpse of 40 years old male (b)mutilated corpse (c) Pupae of Chrysomya megacephala.

J

Case 2: Diptera and Coleoptera on Skeletonized Body

A partially mummified body of a 26 years old male was found
from his residence at Patiala, Punjab (India) on 22nd April, 2015.
Body was in livor mortis stage. In this stage blood appears on the
skin as purplish-red discoloration (like a bruise) and can give
indication of position of the body at the time of death. The body
was partially skeletonized in the neck region and upper chest

where underlying bones were fully exposed. Facial features were
unidentifiable, soft tissue including the skin is missing from the
right side of face, head, neck and upper part of chest. Cause of
death was unknown. Entomofauna found on the corpse consists
of different instars of larvae of Chrysomya rufifacies and beetles
belonging to family Dermestidae and Cleridae i.e Dermestes
maculatus and Necrobia rufipes (Figure 2).
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(d)

Necrobia rufipes.

Figure 2 : (a) Abundance of C. rufifacies on the chest region (b) Corpse showing signs of livor mortis (c) Dermestes maculatus (d)
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Case 3: Drowning Case

A dead body of about 52 years old female was recovered
from Bhakra canal, Patiala, Punjab (India) on 22nd April, 2015.
The body was in bloating stage of decomposition with partially
identifiable facial features. Body was emitting foul smell. Whole
body was inflated with water, as muddy water was present in
larynx, trachea and stomach which was reported during post-

mortem examination. Peeling of skin was reported on abdomen
and limbs. Egg batches and adults of Chrysomya megacephala
were present all over the body. Beetles belonging to family
Histeridae were reported on corpse. Later egg batches were
transferred to rearing jar provided with a piece of goat meat as
rearing medium. Rearing helps in identification of fly as well as
calculation of PMI (Figure 3C).

e N
|
(4 ()
Figure 3 : (a &b) Corpse of a drowned female (c) Egg batches of blow flies (d) adult of Chrysomya megacephala (e) Histerid beetle
recovered from the dead body.
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Case 4: Skeletonized Corpse

A decomposed body of 32 years old unknown male was
found in drain Dholanwala bridge, Bhatthalan, Punjab (India) on
6th July, 2015. Fracture of sternum was reported in post-mortem
examination along with multiple rib fractures on both sides with

003

infiltration of blood. The reason for deceased death was chest
injury with multiple rib fractures. The insect fauna found on
the body are Dipteran flies Chrysomya megacephala, Chrysomya
rufifacies, Phormia regina and maggots of Chrysomya albiceps. An
unidentified wasp was also collected.
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Figure 4 : (a & b) Decomposed body of 32 years old male.
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Case 5: Abundance of Chrysomya Albiceps on Corpse

A body of about 50 years old male was recovered from
paddy field in Pathanmajra (Punjab)on 5thjuly 2015. Body was

in bloated stage of decomposition as body fluids were oozing
out. There was foul smell, discoloration and peeling of skin. The
reason of death was unknown. Different instars of larvae of
Chrysomya albiceps were present all over the body (Figure 5).

e N
Figure 5 : (a & b) Maggots of Chrysomya albiceps were present all over the body (c) 3rd instar of Chrysomya albiceps.
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Discussion data to estimate the time of death, reveal movement of the body

The rate of insect development and their pattern of
succession on the carrion differ from country to country and
even from area to area within the same country, mainly because
of the variation in the topography and climate or weather. Thus,
it is not possible to use the data available in one country and
apply it to the medico-legal cases in another country. Collection
of information about the composition and dynamics of the local
communities of necrophagous arthropods in the area where the
crime took place is essential to use entomology effectively in
legal investigations.

Insects collected in above mentioned cases tend to be
“nature’s intelligence agents”; they arrive on decomposing
corpses in a relatively predictable sequence and in turn provide
valuable scientific information. This is termed “ecological
succession” and consists of a series of blending waves of
different arthropods. Differences in the cast of carrion-
frequenting insects (flies, beetles, spiders, ants, etc.) can be used
to describe incidents surrounding the death. Blowflies are the
first to invade a corpse, while others such as dermestid beetles
arrive later, removing the final bits of soft tissue. The time
sequence in which carrion insects arrive, provides investigators

from one location to another (deception), or time of return of
murderer. These forensic determinations are possible, but only
if entomological evidence is recognized, properly collected, and
sent to a professional entomological laboratory for analysis by a
qualified forensic entomologist.

There were more than 60 insect families which play an
important role in carrion ecology [12]. However, Dipteran
families i.e. Calliphoridae, Sarcophagidae and Muscidae and
Coleopteran families i.e Silphidae, Staphylinidae, Cleridae and
Dermestidae are the most important to be used in forensic
entomology [16,5]. Decomposition of the carrion and insect
succession patterns are influenced by many factors e.g.
geographic location, habitat, season, temperature, humidity,
insect abundance and carrion accessibility. Furthermore, many
of these factors are inter-related and even the decomposition
rate and insect succession are inter-dependent. It has been
found that decomposition of the carrion is accelerated when the
insects, particularly necrophagous flies, are present [9,17].

The two approaches for estimating the PMI
complementary i.e. developmental data and the successional

data of the insects found on the corpse [18]. However, the

are
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investigator must decide which model is suitable to be used.
The use of development data is most applicable during early
phase of decomposition when the immature stages of the first
colonizers of family Calliphoridae, Sarcophagidae and Muscidae

Table 1: Showing the details and Entomofauna found on the deceased.

are present. Whereas succession data is utilized when early

colonizers are no longer present and the remains are occupied

by predators of fly maggots such as beetles [12,19] (Table 1).

Case | Gender Age Cause of death Stage of decomposition Insect fauna collected
1 Male 40 Homicide Bloated Immature stages of Chrysomya megacephala
2 Male 26 Unknown Partially skeletonized Maggots of Chrysomya rufifacies. Dermestesmaculatus,
Necrobiarufipes
3 Female 52 Drowning Bloated Eggs and adults of Chrysomya megacephala
4 Male 32 Chest iniur Skeletonized Chrysomya megacephala, Chrysomya rufifacies, Phormiaregina
Jury and Chrysomya albiceps
5 Male 50 Unknown Bloated Maggots of Chrysomya albiceps
Acknowledgement 9. Payne JA (1965) A summer carrion study of the baby pig Susscrofa
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