
International Journal of Scientific and Innovative Research 2014; 2(1): 105-106,

P-ISSN 2347-2189, E- ISSN 2347-4971

www.ijsir.co.in 105

FORENSIC INSECTS FACILITATE ECOLOGICAL RECYCLING
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ABSTRACT

An ecological cycle is the movement and exchange of organic  and inorganic matter back into

the production of living matter. A dead and decaying corpse is a rich source of nutrients for
many organism chiefly insects and acts as an important ecosystem. Various groups of insects
visit corpse during various stages of its decomposition and bring about breakdown of
macromolecules with help of enzymes produced by them. This in turn returns the nutrients
back to soil thus ecosystem and is utilized by many other organisms for their growth and
reproduction. The insects involved in decomposition of a cadaver are known as forensic insects.
Within minutes of the death, forensic insects are able to locate the dead body through the
sense of smell. Flies are usually the insects that arrive first at the decomposing corpse, mainly
blow flies and flesh flies. The female fly deposits eggs (calliphorid flies) or larvae (sarcophagid
flies) on open wounds or natural orifices, such as the nose, mouth, and anus of the corpse.
These larvae then feed on the decaying corpse. Other arthropods such as beetles, ants, moth,
and butterflies arrive later and decompose the corpse. These include the beetles (family
dermestidae and silphidae), wasps (family vespidae), ants (order hymenoptera) and mites
(gamasid and oribatid mites).There are five stages in the process of decomposition of a corpse:
fresh, bloat, active decay, advanced decay and skeletonization. Fresh stage starts from the
moment of death to the first sign of bloating. In the fresh stage of decomposition, process of
microbial proliferation occurs which is termed as putrefaction and leads to the second stage of
decomposition, known as bloat. Blowflies and Flesh flies are the first forensic insects which
arrive and oviposit on the corpse. In the bloated stage, the body becomes stretched like a
balloon due to accumulation of gases within the body cavity and gives cadaver a bloated
appearance. At this stage more and more blow flies attract on the corpse. Active decay is
recognized by greatest mass loss, it includes ammonical fermentation of the body. In active
decay a different cohort of insects are attracted. As a result of the feeding of maggots and the
purging of decomposition fluids, cadaveric materials are rapidly introduced to below ground
floral and faunal communities, which result in the formation of a highly concentrated island of
fertility, or cadaver decomposition island (CDI). At advanced decay stage skin, cartilage and
bones with some flesh are remaining. The biggest indicator of this stage is the increase in
presence of beetles. Each CDI releases energy and nutrients to the wider ecosystem. Thus
carbon and nutrients, such as nitrogen, phosphorus, potassium, calcium, and magnesium etc
increased in the surrounding soil. During the skeletonization/dry stage only hair and bones are
left. Generally insects are not found at this stage, beetles of the family Nitidulidae may be
present.
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INTRODUCTION

The decomposition of vertebrate carrion,
directly and indirectly, affects soil and enthic
chemistry, as well as the local flora and fauna. A

Cadaver has recently come to be viewed as a
source of sequestered nutrients and energy that
can only be returned to the wider ecosystem upon
decomposition. Nutrients diffuse from the carrion
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into the soil resulting in changes in pH,
conductivity, and nutrient concentrations (e.g.,
nitrogen and phosphorus). These nutrients are
incorporated into the surrounding habitat leading
to changes in the plant and arthropod
communities, in both species composition
(structure) and their activities (function). Most
decomposers are bacteria or fungi, though
scavengers also play an important role in
decomposition if the body is accessible to insects.
As vertebrate remains are ephemeral, typically
lasting only a few days to a few weeks, and
numerous necrophagous species feed on the
same. The order in which the insects feed on the
corpse is called the faunal succession.

ROLE OF FORENSIC INSECTS IN

RECYCLING

Insects which aid in legal proceedings are
known as forensic insects. Various groups of
insects visit a dead and decaying corpse in its
various stages of decomposition. Flies (Order
Diptera) are often first on the scene. They prefer
a moist corpse for the maggots to feed on, as
such a corpse is easier for them to chew. The
most important families are:     Blowflies (Family
Calliphoridae), Fleshflies (Family  Sarcop-
hagidae), House Flies ( Family Muscidae),
Cheese Flies (Family  Piophilidae ), Coffin Flies
(Family Phoridae), Lesser Corpse Flies ( Family
Sphaeroceridae) , Lesser House Flies  (Family
Fanniidae), Black scavenger flies (Family
Sepsidae) , Sun Flies (Family Heleomyzidae),
Black soldier fly (Family Stratiomyidae).These
mostly breakdown fatty and proteinaceous part
of the dead body. Various liposases, proteases
and peptidases found in their saliva are mostly
responsible for this. Beetles (Order Coleoptera)
are generally found on the corpse when it is more
decomposed. In drier conditions, the beetles can
be replaced by moth flies (Psychodidae). Rove
Beetles (Family Staphylinidae),Hister Beetles
(Family Histeridae), Carrion Beetles (Family
Silphidae), Ham Beetles (Family Cleridae),
Carcass Beetles (Family Trogidae) are
forensically  important beetle families. Skin/Hide

Beetles (Family Dermestidae) are important in
the final stages of decomposition of a carcass.
Hide beetles are the only beetle with the enzymes
necessary for breaking down keratin, a protein
component of hair. Many mites also feed on a
corpse. Macrocheles mites are common in the
early stages of decomposition, while
Tyroglyphidae and Oribatidae mites such as
Rostrozetes feed on dry skin in the later stages
of decomposition. Nicrophorus beetles often
carry on their bodies the mite Poecilochirus
which feeds on fly eggs. Clothes-moths (Family
Tineidae) feed on mammalian hair during their
larval stages and may forage on any hair that
remains. They are amongst the final animals
contributing to the decomposition of a corpse. In
this way, insects play very important role in
recycling the nutrients back into ecosystem and
thus maintaining the balance of nature.
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