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Taphonomy is the study of many variables involving decomposition, preservation, dispersal, erosion,
burial or exposition of dead organisms. Forensic Taphonomy examines how biotic or abiotic variables can
change evidences in legal investigations. Many insects are closely associated with decomposition
processes. The scavenger dung-beetle, Coprophanaeus lancifer (Linnaeus, 1767), may be important

biotaphonomically in the decomposition process of carcasses. Man-size pig carcasses were used as

Keywords:

Forensic entomology
Forensic taphonomy
Amazon rain forest

Brazil

Sacarabaeidae (dung beetles)

position.

models to examine the decomposition process in the Adolpho Ducke Forest Reserve in central Amazonia.
The scavenger dung-beetle has great potential in decomposition and production of post-mortem injuries,
including dismemberment and the removal of soil beneath the carcass thereby causing a change in its

© 2008 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

One of the main contributions to forensic entomology in death-
scene investigation is to evaluate and understand the entomolo-
gical evidence. Insect activity on a corpse can cause injuries to
superficial soft tissues, to internal organs, and dismemberment of
the skeletal extremities [1]. Insects may also promote burial or
exposure of the cadaver, facilitating its consumption by other
organisms [1]. The capacity to recognize such injuries and
activities is important in initial analysis and observation of crime
scenes [1]. Recent work shows that vertebrates can begin to feed on
the carcass after immature insects (mostly dipteran larvae)
abandon the corpse to pupate [2].

The study of many variables involving decomposition, pre-
servation, dispersal, erosion, burial or exposition of dead organ-
isms was denominated Taphonomy [3]. The more specific area of
Forensic Taphonomy examines how biotic or abiotic variables can
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change evidences in legal investigations [4-6], and can be
classified into Biotaphonomy and Geotaphonomy. While the first
deals with how biotic and abiotic variables influence decomposi-
tion process, the latter investigates how the decomposition process
influences or modifies the soil and surrounding environment, or
how environment influences decomposition [7].

Many insect species are associated with decomposition of
human corpses and animal carcasses in different stages of
development (flies and beetles for the most part) and are the
mainly responsible for soft tissue removal [8,9].

In Brazil many species of beetles (Coleoptera) are linked to
animal decomposition. [10-13]. The necrophagous Coprophanaeus
lancifer is particularly important due to its large size (4.0-4.6 cm in
length), to its crepuscular foraging activities, and to the habit of
digging oviposition chambers and tunnels under or near the
carcass, were pieces of the carcass are deposited to feed the larvae
[13,14]. Adults are good flyers, arriving quickly at carcass where
they may remain for long periods of time [15].

In this work we present some aspects of the biotaphonomic
activity of C. lancifer in carcasses, especially: (1) Production of post-
mortem injuries on relatively large animals, (2) dismemberment of
skeletal appendages, and (3) activities of the beetles on and under
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the ground surrounding the carcass causing a movement which
can roll the carcass up to 180° in 72 h.

2. Methods

This work was carried out in the Adolpho Ducke Forest Reserve (100 km?) of the
National Research Institute of Amazonia (INPA), Manaus, Brazil, in terra firme
primary forest (2°55'51" S, 59°58'59"" W). Six large domestic pigs (~60 kg) were
killed by a shot with .38 caliber in the frontal region of the head and placed
undressed in metal cages of 4 m? with 2" mesh. Three repetitions of two pigs each
were also set and observed for 30 days—two pigs were observed from 30 June 2005
to 30 July 2005 (low rainfall), from 18 October 2005 to 17 November 2005 (mid
rainy season) and from 14 March 2006 to 13 April 2006, during the most rainy time
of the year. Daily visits to the site for observation were carried out between 17:00
and 18:30 h. Seven voucher specimens of C. lancifer were collected and are
deposited at the Invertebrate Collection at the National Research Institute of
Amazonia (INPA).

3. Results

C. lancifer had colonized the pig carcass (Fig. 1) by the first day
after death in all cases. Colonization was crepuscular occurring
between 17:00 and 18:30 h. Flying beetles arrived and landed on
the ground near the carcass and soon burrowed under and near the
carcasses. After landing, the beetles began to make elongate,
irregular-edged openings in the tissues of the pigs (lesions, ~35-
60 mm of diameter; Fig. 2). These injuries allowed evisceration and

Fig. 3. One minute post-mortem.

Fig. 1. Coprophanaeus lancifer (1arger, greenish black beetles) and flies on the foreleg
of a pig carcass.

Fig. 2. Lesion caused by C. lancifer surrounded by a mass of fly (Calliphoridae) larvae, Fig. 4. The same carcass after 26 h post-mortem, showing the soil removed by the
at approximately 48 h post-mortem. beetle from beneath the carcass on the left side of the photo.
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Fig. 5. Gas-filled carcass 48 h post-mortem; the carcass had rolled onto its back.

Fig. 6. The same carcass in more advanced stage of decay at 72 h post-mortem; the
rolling had continued to nearly 180° from its initial position.

the elimination of gases in the abdominal region, and were
subsequently enlarged by fly larvae (Diptera: Calliphoridae) that
used them to enter the carcasses.

At one carcass in the early stages of decomposition, during the
rainiest time of the year, a large number (more than in the others 2
experiments conduced) of C. lancifer removed a considerable
quantity of argyles from soil from beneath the carcass, while
preparing for oviposition. The soil removed formed two mounds
near the carcass, and the left limbs anchored against these mounds
performing a lever action. This activity rolled the carcass over onto
its other side (Figs. 3 and 4). By this time the carcass was in the
bloated stage, which facilitated its rolling over the back (~48 h)
(Fig. 5). By 72 h, the carcass had rolled approximately 180°, from the
left to the right side (Fig. 6). Later, in the skeletal reduction stage, the
beetles’ movement surrounding the carcass dismembered small
hoof bones and dislocated them as far as 30 cm from the carcasses.

4. Discussion

Insect activity on decomposing corpses should be an important
factor to consider at crime scenes. Insects may cause a variety of
alterations of the original crime scene and so it is important to
recognize those alterations for a correct analysis of the scene. For
example, certain kinds of lesions, removal of particular tissues as
well as removal and dislocation of tissues and bones may all be
attributed to certain insect species [1]. In a forensic context, the
reconstruction of the crime scene must take these activities into
consideration to separate peri-mortem and post-mortem events in
the analysis of the crime [16].

In this work all the models were studied without clothes what
could maximized the potential of injuries. However, the biota-
phonomic activities of C. lancifer illustrates the importance of this
species as the cause of post-mortem injuries to the cadaver, by
modifying the surroundings where it is located through excavating
the soil under the cadaver, thereby changing the position of the
latter from its original position either at the time of death or of
placement at the scene. Thus, post-mortem events and alterations
caused by C. lancifer may be confused with lesions or other artifact
that may have caused death, with important and misleading
consequences for the criminal or forensic investigation. In past
2004, on the Nacleo de Entomologia Urbana e Forense of the
Universidade de Brasilia, during the analyses of data, photos and
videos, colleted by the fourth junior author, from incident with
Cinta larga Indians, in Rondonia state, Brazilian Amazonian rain
forest [17], similar lesions were observed and could be produced
by this dung beetle or other kind of biotaphonomical agent. During
the course of investigations, such injuries were, in principle,
confused with injuries post-mortem caused by aggressors. Con-
sidering his crepuscular foraging [14] and the fact that in the tree
experiments conduced, C. lancifer had colonized the models in the
crepuscular hours in the day of death, complementary studies
about biology of this beetle must be conduced, to be used in the
post-mortem intervals estimative, in eventual real cases in the
studied area.
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