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Abstract — This study presents the results of work carried
out on the corpses of cats (Felis catus) and a boar (Sus scrofa)
in the region Gouraya during summer 2012 and winter 2013.
Results show that the fauna insect cadavers moves in
successive waves. Three insect orders dominate in his essays.
These are the Diptera, Coleoptera and Hymenoptera. The
experiment confirms that the Diptera are more active during
the day and night. The technique of traps glu demonstrates
the high activity of Lucilia sericata with 88.3% and the
species Musca domestica with a rate of 11.3% during the day.
Overnight dominate both species with rates of 72% and 28 %
respectively. Calliphora vicina and Sarcophaga carnaria
operate very little during the experiment. Sampling has
identified several families of the order Coleoptera such as
those Dermestidae, Staphylinidae and the Silphidae. Among
the Hymenoptera, two families are noted. They are
Formicidae and Braconidae. This experiment showed five
states cadaverous decomposition: fresh, bloated, active decay,
advanced decay and dry or skeletal state.

Keywords - Felis Silvestris Catus, Sus Scrofa Algira,
Necrophagous Insects, Diptera, Coleoptera, Algeria.

I. INTRODUCTION

Among the most remarkable work in the world, those
[30] could be mentioned. They underline the colonization
of body in the open air by eight successive waves of
necrophagous arthropods. This theory associates each
stage of decomposition of the body by species or group of
species of arthropods [14], [7]. These insect groups in
certain circumstances used to determine the post-mortem
interval [46], [2]. The use of insects to solve crimes has
become a common method throughout the world, Belgium
[24], [25], [26], [27], Finland [32], [33], England [39],
Switzerland [45], Germany [2], [3], [6] and Brazil [15],
[16]. In Africa, there are studies in the same field in
Cameroon [19], [20] and South Africa [41], [42]. There
are limited published on forensic entomology in the north
of Africa where the few work done in this field remain
fragmented and limited. In Algeria, the work of
Bouleknefet [12], [13], Benrima [8], Berchi [11],
Bensaada [10] and Bensaada and Doumandji [9] could be
mentioned. This work seeks to clarify in a region near the
Mediterranean coast succession squads of insects
necrophagous. It reinforces some statements made in the
same site by Bensaada [10] and Bensaada and Doumandji
[9].

Presentation of the study area

The region of Gouraya is 120 km west of Algiers (36 °
32 N, 1 ° 34" E). It is bordered to the north by the
Mediterranean Sea, to the east by Wadi Sebt in the south
by forests and Aghbal Messelmoun and in the west by
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Larhat. The terrain is mountainous with an average
altitude of 800 m. The area is a juxtaposition of very
heterogeneous landscapes formed mainly of forests and
djebels. The zones of the Wadi, plateaus and plains are not
recorded. The region is located in the subhumid
bioclimatic stage with winter soft warm. The average
annual temperature is 20.5 ° C, while rainfall appears
irregular from one year to another (489.1 mm).

II. MATERIALS AND METHODS

The experiment is carried out in the region of Gouraya,
four cats Felis silvestris catus (Linnaeus, 1758) and a boar
(Sus scrofa Algira Loche, 1867), found dead on the edges
of roads struck by vehicles. Cats are collected in June,
August 2012 and January 2013. The body of the Pig (Sus
scrofa) is collected in the end of December 2012 and
samples are transported into a garden in an urban area.
Regarding the four Felis silvestris catus, they are placed in
large containers filled with sand in order to follow the
pupation of necrophagous insects and to facilitate fauna of
the corpses. Containers are covered by a wire mesh with
large mesh (5 cm x 5 cm) to protect each of the corpses
face raptors and other scavengers. Two sampling
techniques are used, the daily manual harvests around the
body and catches using glue traps used mainly to quantify
Diptera (Fig.1). The glue traps are changed every day in
order to determine the proportions of different species of
flies that frequent the corpse. For the Pig, given its mass,
body is disposed outdoors. During the sampling periods,
each day the carcasses are photographed. In the same time,
observations related to physical changes due to
degradation are made and recorded. Sampling of insects is
performed manually twice a day for the first week of
degradation body. The identification of species was made
using the keys proposed by Carvalho et Mello-Patiu [16],
Matile [28], [29] and Perrier [38] for species of Diptera.
For species of Coleoptera and hymenoptera, keys of
Perrier [36], [37] are used.
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Fig.1.
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ITI. RESULTS AND DISCUSSION

From 2012 to 2013, five experiments are carried out in
urban areas (Table 1).

The present study shows that the decomposition of the
biological models passes through five stages of
decomposition (Fig. 2) during the spring and winter: fresh
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stage, the stage of bloating, activate decomposition,
advanced decomposition and stage squelettonisation. But
the rate of degradation of the body differs from one
species to another in the trial period. Times in days of the
different stages of decomposition of the biological models
used are summarized in Table 1.

Table 1: Duration in days of the different stages of decomposition of the biological models put in experimentation

Stage Fresh Bloating Active decay Advanced decay Skeletonization
Species
Felis silvestris 11 VI 2012 12 VI 2012 13 VI 2012 15 VI 2012 20 VII 2012
catus (1) (1 day) (1 day) (2 days) (35 days)
Felis silvestris 2 VIII 2012 | 4 VIII 2012 5 VIII 2012 5 VIII 2012 9 VIII 2012
catus (2) (2 days) (1 day) (a few hours) (4 days)
Felis silvestris 6 VIII 2012 | 7 VIII 2012 8 VIII 2012 8 VIII 2012 11 VIII 2012
catus (3) (1 day) (1 day) (a few hours) (3 days)
Felis silvestris 2812013 1112013 712013 13112013 18 1T 2013
catus (4) (4 days) (6 days) (6 days) (33 days)
Sus scrofa 29 X112012 1012013 1812013 2412013 31V 2013
(12 days) (8 days) (6 days) (69 days)

Stages of decomposition of five bodies differ from one
stage to another (Table 1). It must be stressed that the time
of transition from fresh to bloating stage is 24 hours in the
case of cats 1 and 3 and 48 hours for Cat 2. But in the case
of the Cat 4 observer notes 96 hours. Average
temperatures in June (28.5 © C), July (28 ° C) and August
(31 © C.) are relatively high (Fig. 3) and accelerate the
degradation of the corpses cats 1,2 and 3. But when the
average temperature falls in December (14.7 ° C) the
process becomes slower in the case of Cat 4 (Fig. 3). This
slowdown was more pronounced in the body of the Pig in
which the decay time is greater not only because of the
low temperatures (Fig.4), but also because of the greater
weight of the animal and the thickness of its most

important skin. These results are consistent with the work
of Abd El-bar and Sawaby [1] who investigated the
colonization by necrophagous of a dead rabbit killed with
an organophosphate insecticide insects in Egypt. These
observations confirm those made by Ozdemir and Sert
[34] in the province of Ankara, Turkey on 12 pigs (Sus
scrofa domesticus), the experiment was carried out during
a year for four seasons. Cameroon in Central Africa,
studies of dead rats (Rattus norvegicus) showed that there
were five stages of decomposition [19]. One of the issues
arising concerning the moments of great activity of
Diptera during the day. In this sense, the comparison can
be made between light day and night. The numbers of
species of flies are counted and presented in Table 2.

Table 2: Activity of Diptera during the day and night over the degradation of the body of the cat Felis silvestris catus (1);
use of glue traps in June 2012.

activities 0 - 24h 25-48 h 49-72h | 73-96h 97-120h 121-144h totals
effective /day 136 443 502 218 93 66 1.458
effective /night 107 238 22 27 49 - 443

- : Data absent

The number of Diptera during the day is more important
than during the night. This number reaches 502 individuals
during the third day of the experiment against 22
individuals during the night, knowing that the traps are
placed in the morning (from 10am to 19h) and for
capturing night (from 19h to 10h in the morning) (Table
2). It appears that a significant proportion of the catch
occurs in the middle of the day between 11 am and 15 am
according to direct observations. These results agree with
those of Amendt [4], Greenberg [22] and Singh and Bharti
[40] Wooldridge [44]. The low effective in the night can
be explained by the fact that the night is not conducive to
pontes, especially as the temperature drops. The results
found invalidate those of Charabidze [17] who worked in
the North of France. The last cited author notes that the

proportions of insects caught during the day (10h to 17h)
and night (17h to 10h) are substantially identical. But
Charabidze [17] compares the catches of 7 hours diurnal
with those of 17 hours nocturn. However, the author
specifies that the numbers observed during the day were
significantly higher than during the night. These same
authors report a similar activity during the whole day (split
into three periods: from 9am to 15h, 15h to 21h and 21h to
9h), although specific differences were observed. It seems
probable that even if the flies do not fly at night, they
remain active at dusk and dawn [5]. Diptera are active and
lay their eggs only during the day light from sunrise to
sunset. Green [21] reported that C. vicina flies and lay
their pontes at night under artificial light. In the same
sense, Greenberg [22] noted that L. sericata issues its eggs
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during the night on a dead rat near a light source of low

intensity. Insects Medico-legal interest are collected from

carcasses of mammals in the region Gouraya are

summarized in Table 3.

Table 3: List of necrophagous species recovered from the
corpses of the Pig and Cat in the region of Gouraya in

Algeria
Orders Families Species
Diptera Calliphoridae Calliphora vicina
Lucilia sericata
Sarcophagidae Sarcophaga muscaria
Muscidae Musca domestica
Graphomyia maculta
(sous F. Muscinae)
Anthomyidae Anthomyia sp.
Coleoptera Staphylinidae Creophilus maxillosus
(Linnaeus, 1758)
Philonthus sp.
Silphidae Thanatophilus sinuatus
(Fabricius, 1775)
Dermestidae Dermestes frischii
(Kugelann, 1792)
Dermestes undulatus
(Brahm, 1790)
Dermestes atomarieus
Histeridae Hister sp.
Saprinus sp.
Cleridae Necrobia rufipes (De
Geer, 1775)
Carabidae Leistus sp.
Hymenoptera | Braconidae Coelalysia sp.
Chalcidae Chalcis sp.
Formicidae

The observations made on the ground in the region
Gouraya show that the first flies to land on the corpses in
summer is especially Lucilia sericata. For against, the Pig
died in December and the corpse of the Cat 4 retrieved in
January, is the Calliphora vicina which is first on these
corpses. It should be noted that Calliphora vicina, very
common during the cold season, decreases its action
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during the summer while Lucilia sericata, rare in winter,
appears in very large numbers in summer. The work of
Wolff [43] in summer on a cadaver of Boar in Medellin,
Colombia are in agreement with the results of this study.
They demonstrate that the Lucilia genus of the family
Calliforidae is the first to put her eggs on the corpse.
Similar experiments carried out in France by Charabidze
[17] on the bodies of rat and rabbit and other work in
England by Davies [18] on the spoils of mouse highlight a
strong seasonal variability of the process of colonization
insect necrophagous. The results of this study are in
accord with those of Compobasso [14], who note that the
blowfly Calliphora vicina prefers shady conditions and is
active during the winter. On the contrary, the green fly
(Lucilia sericata) preferred light and is more resistant to
high summer temperatures. The observations made in the
station Gouraya confirm those of Mohr and Tomberlin
[31]. In factin Texas (USA), the cited authors note that
Calliphora vicina is the second most important species in
their catch during the winter in the carcasses of Sus scrofa
domesticus L. These authors also show that the peak
catches of Calliphora vicina is from midday. The
existence of a large temporal variations in the numbers of
caught is explained firstly by climatic variations. It is
actually observed a strong dependence of the number of
the trapped insects in relation to the average local
temperature and insolation. The gradual decline in the
number of insects caught (in the winter) can be explained
by the decrease in the average temperature during this
season [23]. Against changes by catch species recorded
during the same experiment and on the same day appear in
close collaboration with insect activity, and illustrated by
an increase numbers caught during peak insolation [17].
According to Payne [35] there are species that occur
during several stages of decomposition and not during one.
In the experiment on Cat 1 (in June), for example the
presence of Dermestes sp. is observed on the second day
of the experiment at the boatingt stage and the activity of
this Coleoptera continued throughout the decomposition
process. In contrast in January, the experiment on Cat 4,
the Dermestes sp. is reported in the fifth day post-mortem.
It should be noted that this same species disappears and
reappears throughout the deterioration of the body.

Fresh Bloating

Active Decay

Skeletonization

Advanced Decay

&

Fig.2. Different stages of decomposition of the Cat 2 during the month of August and wild boar during the month of
January in the region Gouraya
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Fig.3. Variation of the daily temperature and relative humidity during the decomposition of the corpses cat 1,2 and 3 in
summer
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The results obtained in the present study are agree with
those of several authors especially as regards the influence
of temperature on the process of degradation of the
corpses. In effect, Campobasso [14] write that among the
factors, two are predominant in the decomposition of a
body. This is the ambient temperature and the accessibility
of insect body. The development of insects, is a function
of time and temperature. Larvae for their development

4 Active decay

Advanced decay

depend on the species but also on the temperature. These
authors note that the development is more rapid when the
temperature is high and slowed with decreasing
temperature. The temperature controls the speed and the
process of decomposition of the body, but it also
influences the activity of the insect populations. It also
intervenes at a local level.

Copyright © 2014 TJAIR, All right reserved
464



\

)

=/
AN/ 4

AR Ilnln

The temperature created by the larvae present in the
body is very important and has an impact in the biological
process. She plays the role of the main factors of variation
of the speed of the development [17]. According to
Campobasso [14] and Wolff [43] after the deposit of the
corpse colonization of Diptera is quite fast considering the
presence of oviposition on the first day of the data
collection, or 1 or 2 days post-mortem. All depends on the
ambient temperature. The results obtained in this study
confirm those of Compobasso [14] and Wolff [43] about
the rapid appearance of Diptera. Two groups are important
in forensic entomology, Diptera and Coleoptera [3], [43].
In this study, it is found that the flies Lucilia sericata and
Musca domestica intervene quickly on the corpses.
Effectively, upon deposit of the body, the Calliphoridae
intervene quickly to colonize [15], [17], [43]. The
appearance of necrophile species done from the stage of'
Bloating [45] during which the egg laying of the
Calliphoridae and the Muscidae become very frequent on
the carcasses. Massive emissions of eggs by flies
preceding the arrival of the necrophile species that
colonize the body to feed mainly on eggs and larvae of
Diptera. In this study plan chronologically Lucilia sericata
is installed on the corpse before Musca domestica. This
results are in agreement with the remarks made by
Bouleknefet [13], and Bensaada and Doumandji [9]. As
regards the duration of the decomposition of Cat 1, it is of
six days in the present work, while Bensaada [10] reported
40 days. This difference must be put down to a difference
in microclimates occurring during experiments. The
increase in the number of species intervenes from the
initial stage to the active stage decay followed by a
decrease in Advanced decay stage [3]. A Gouraya, the
emergence of Coleoptera necrophile and predators
coincides with the abundance of eggs laid by flies and
maggots hatched. This observation is similar to those of
Feugang [19], [20]. It should be noted general headcount
reduction of necrophagous and necrophile species during
the Advanced decay stage. This stage is characterized by
the absence of larvae and a high activity of adult and
larvae of Coleoptera the family of Dermestidae and mites
of the family Gamisidae.

IV. CONCLUSION

In the context of forensic entomology, necrophagous
species, mainly species of the family of Calliphoridae,
begin to lay in the carcass right from the Fresh stage. The
Calliphora vicina species is most represented during the
winter but in the summer Lucilia sericata arises first on
the bodies with very large numbers. The numbers of
necrophagous  species, mainly Calliphoridae and
necrophile including Staphylinidae increase as soon as the
spawning and larval Diptera increase during the Bloating
stage. During the active decay stage, species necrophagous
especially Histeridae, Staphylinidae are the most common.
It should be noted a decrease in the number of necrophile
and necrophagous species in the stage of advanced decay.
In fact this stage is characterized by carcasses consisting
of bone and skin flaps, and in the presence of adults and
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larvae Dermestidae and mites of the family Gamasidae.
The duration of the degradation and the different stages
differs between summer and winter that has a direct
relationship with the temperature. According to the
observations, the insolation has an impact on the activity
of Diptera. The activity of Diptera decreases from 17h to
10h, but a significant number are trapped during this
interval. This discipline is very advanced in Algeria
despite some fragmentary study, our work gives a little
insight of species that colonize corpses in Algeria in a
biotope near the sea. The forensic entomology and the
study of the succession of necrophagous insects is new and
needs more attention of researchers and scientists. It has
been shown that species and levels of succession can vary
between geographical areas, habitat types or between
seasons and years. These data highlight the importance of
local studies repeated and the risk of errors associated with
the use of standard succession.
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