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Abstract: The entomofauna associated with rabbit carcasses (Lepus cuniculus); and their succession patterns were
investigated at urban habitat in autumn season in Jeddah city, west region of the kingdom of Saudi Arabia. Four
stages of rabbit carcass decomposition were recognized: fresh, bloated, decay, and dry at minimum, maximum
temperature and relative humidity 24.42°C, 32.42°C and 57.67%, respectively. The fresh stage began with death and
ended when bloated stage was initiated, for a period of two days, while bloated stage started by the bulging of the
carrions and lasted for two days. Decay stage initial by release of gases from the carrions and characterized by
strong odor of decomposition for a period of 5-6 days. The dry stage was the final stage at which the odor started to
fade and the carcasses consisted of only dry skin and bone and lasted 3-4 days. A total of 9 insect species belonging
to six families and three orders (Diptera, Coleoptera and Isoptera) were recorded. Two species of each families
Calliphoridae, Sarcophagidae and Muscidae were observed on rabbit carcasses. Representatives of tow Coleopteran
families, Dermestidae and Cleridae and only one lIsoptera family; Termitidae were recorded. Family Muscidae
collected with the largest numbers of insects (539), followed by Chliphoridae (118), then Sarcophagidae (12). While
both families of beetles; Dermestidae and Cleridae recorded the lowest numbers of insects (4 and 2, respectively).
Mus. sorbens recorded as the highest insect number (460), followed by Ch. albiceps (84)and Mus. domestica (79)
then each of Ch. megacephala (34) and Sar. ruficornis (11). While the species Der. frischii, Nec. rufipes and Sar.
heritipes were recorded as the lowest number (4, 2and 1, respectively).
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1. Introduction: few hours to a few weeks (Tabor et al., 2005).

Forensic entomology is a branch of forensic Coleopterais the second decomposers, become the
science used insects in legal and criminal most important forensic indicators during later stages
investigations. After death, the body undergoes natural of decomposition, as they feed upon the dry tissues,
changes, starts firstly through the action of skin and hairs (Lord, 1990; Boucher, 1997). There are
microorganisms such as fungi and bacteria, followed rarely studies about insects associated with carrions in
by the action of a series of arthropods (Nuorteva, Arabic Gulf region. Al-Mesbah (2010) conducted a
1977). The dead body going through different stages study about necrophagous insects on rabbit carcasses
of  decomposition that are attractive to at different habitats in Kuwait, she found fly species
sarcosaprophagous insects which arrive in a from families Challiphoridae, Sarcophgidae and
determined sequence. The information derived from Muscidae, she also recorded Colepteran families on
either the succession of arthropods on carrions or the the carcasses. In the mountains of Al-Baha at the
temperature-dependent development of insects used to southwest of the kingdom of Saudi Arabia, Abouzied
estimate postmortem interval (PMI)(Hall, 2001). Both (2014) recorded fly species of families Challiphoridae,
methods require knowledge of the composition of the Sarcophagidae, Muscidae and Coleopteran families;
local carrion fauna and life stages of the species which Dermestidae, Cleridae, Histeridae on rabbit carcasses.
reared on a dead body. These data vary according So far no studies on arthropod succession and carrion
many factors, one of the most important being the decomposition have been conducted in Jeddah city.
biogeoclimatic zone which includes the habitat, The objective of this research was to obtain
vegetation, soil type and meteorological conditions of preliminary data concerning stages and rate of carrion
the area (Anderson, 2010). This sort of information is decomposition as well as composition and succession
obtained from experimental studies on animal carcass of carrion entomofauna in Jeddah city, kingdom of
(Wells &LaMotte, 2001). Flies (Diptera) are known as Saudi Arabia.

the most important insects which associate with the
corpses. They attract to the dead body within minutes
after death and complete their life cycle on it, they
used to determine the age of corpse from duration of a
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2. Materials & Methods:

2.1. Study site:

The study was conducted in backyard of a house
at north of Jeddah city which located on the west coast
of the Kingdom of Saudi Arabia (latitude 29.21 north
& longitude 39.7 east), in the middle of the eastern
shore of the Red Sea. This area was chosen to simulate
the case of presence human corpse in the house.

2.2. Study time:

The experiment was carried out in autumn season
during the period from 6 to 19 November, 2015. The
duration of the experiment was approximately 14 days
(until the carcass was consumed).

2.3. Experimental animals and cages:

We used 10domestic rabbits (Lepus cuniculus),
which obtained from local animal shops. Carcasses
were of different colors but comparable in size weight,
(approximately 1.4-2.5 kg). Each rabbit carcass was
placed in a man-made metal cage (65x55x45 cm?), all
sides of the cage made of metal surface with 2cm?
mesh to keep out scavengers and allow insects access.
Inside this cage there were 4 metal frames covered
with nylon surfaces with minutes mesh to act as a
small internal cage. This surface sallow ventilation
and prevent insect escaping. The top of tow cages
were opened in its middle (9 cm diameter) for the
fixation of a water bottle to act as a collection
chamber. One side of each tow cages had a hinged
opening (20cm x 15cm) to allow placing and taking
out of the rabbit carcass. Two holes (2cm?) were made
on two sides of the inner cage to allow access for the
insects to oviposit on the carcass, but on attempts to
escape, they made their way to the bottle fixed on the
top of the cage to be collected (fig.1, 2).

2.2. Experimental design.

The rabbits were taken alive to the study site and
killed by cutting the trachea without decapitation
(according to Islamic principle). After death, animals
were immediately weighed and placed in the cages.
Then, the caged carcasses were divided into two
groups (a; b) which were distributed 10m apart in two
lines, each line include 5 cages. Cages within the same
line were located about 2 m from each other. A sticky
trap was handled half a meter from each caged carcass
and about 1 meter from the ground. The carcasses
were observed daily to determine duration of
decomposition stages. The study site was visited after
2, 4,7, 10, 14 days. At each visit, two carcasses, one
from each group were weighed, and the collection
bottle with the corresponding sticky traps were
removed and transferred to the laboratory for
entomological examinations. Adult Coleoptera were
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collected in 70% ethanol using hand picking forceps.
The numbers of adult insect collected were counted
and representative samples were preserved in 70%
ethanol for identification. Daily weather data of
temperature and relative humidity were obtained using
digital the rmohygrometer.

2.5. Identification of insects

The insects were examined using dissecting
stereomicroscope from Leica Company (Leica M205
C stereomicroscope). Digital photographs of the
specimens were taken with Leica 1C80 HD camera
adapted to a Leica M205 C stereomicroscope. Flies
specimens were identified according to the keys given
by James (1947), Whitworth (2006, 2010) and
Marshall et al. (2011). Where as beetles were
identified using keys by Bousquet (1990), Leaven
good (2008) and Peacock (2013).

Fig. 1: Experimental cage.
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Fig. 2: Magnified view for insect collection bottle
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3. Results:

3.1. Carcass decomposition:

The carcasses in the site went through four
decomposition stages; fresh, bloated, decay and dry,
which were determined by the physical and weight
changes of the carrions (tablel).

3.1.1. Fresh stage: This stage began on 6 November,
at the moment when the rabbits were killed and lasted
until the onset of the bulge, for a period of two days.
Carcasses were characterized by their normal intact
bodies, pliant skin, movable limbs and soft fur. There
were neither gross morphological changes nor odor of
decay. The mean of air minimum, maximum
temperature and relative humidity during this stage
were 26°C, 32.8°C and 53.5%, respectively.

3.1.2. Bloated Stage: It began at 8 November on the
third day of death and lasted until the fourth day (for 2
days duration). This stage started by the bulging of the
carrions, and odor of decay became noticeable.
Decomposition fluids were oozing beneath the
carrions. The mean of air minimum, maximum
temperature and humidity were 24.3°C, 32.6°C and
58%, respectively.

3.1.3. Decay Stage. It lasted from 10 to 15 November
for a period of 5-6 days. This stage was characterized

by the release of gases from the carrions and the
strong odor of decomposition. In this stage hundreds
of maggots feeding on rabbit carcass. The skin is
usually cracked in one or more places by feeding
dipterous larvae. Hair loss is conspicuous, especially
in areas where maggots manifest great activity. Daily
weather data for air minimum, maximum temperature
and relative humidity were 23.76°C, 32.73°C and
56.66%.

3.1.4. Dry stage. It began at 16 November, and
included the period from the 11" day of death to the
14™ day (3-4 days duration). It is the final stage at
which most of the fleshy tissue disappeared. The odor
started to fade and the carrions consisted of only dry
skin and bone. Later after decaying of all the soft
tissues the skeletalization occurred.  Climatic
conditions were 23.6°C, 31.55°C and 62.5%.

As shown from table (2), after 2 days of death a
little of carcasses weight were loosed (96.88% of the
bio-mass). But throughout different stages of
decomposition carcasses weight decreased
consistently. Only 87.61 % and 48.44 from carcasses
were remained at 4™ and 7" days of death,
respectively. By the end of decomposition in dry
stage, only approximately 21.88 % of total biomass
waspresent.

Table (1): Duration of decomposition stages of rabbit carcasses in urban habitat during autumn, 2015

Stage Date Duration | Ambient temperature (°C) Relative
(days) Minimum % Maximum * Average Humidity
SD SD (R.H.) %

Fresh 6-7 Nov. 2015 2 26 32.8 28.9 53.5
Bloated 8-9 Nov. 2015 1-2 24.3 32.6 28.1 58
Decay 10-15 Nov. 2015 | 5-6 23.76 32.73 28.1 56.66
Dray 16-19 Nov. 2015 | 3-4 23.6 31.55 27.25 62.5
The Mean 24.42 32.42 28.1 57.67

Table (2): Percentage of bio-mass remaining of rabbit carcasses with the postmortem interval

Postmortem interval (Days) Decomposition stage Pio-mass remaining (%)
2 fresh 96.88
4 bloated 87.61
7 decay 48.44
10 dry 21.88

3.2. Insect Diversity:

Table (3) shows the succession pattern of insect
species in urban habitat which included three Orders;
Diptera, Coleoptera and Isoptera. Because Diptera and
Coleoptera only important in forensic investigations,
we will focus on insects of theses tow orders. A total
of 669 individuals from 6 species of Diptera belong to
three families, and 6 individuals from tow species of
Coleopterabelong to tow families were collected from
the site. The Diptera families were Challiphoridae,
Sarcophagidae and Muscidae, whereas, Coleoptera
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families were Dermestidae and Cleridae. Figure (3)
demonstrates that, in general Diptera familiescollected
in higher numbers than Coleoptera. Family Muscidae
with the largest numbers of insects (539), followed by
Chliphoridae (118), then Sarcophagidae (12). While
both families of beetles; Dermestidae and Cleridae
recorded the lowest numbers of insects (4 and 2,
respectively) in the site. Figure (4) clears that in urban
habitat Mus. sorbens recorded as the highest insects
(460), followed by Ch. Albiceps (84) and Mus.
domestica (79) then each of Ch. megacephala (34) and
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Sar. ruficornis (11). While the speciesDer. frischii, lowest numbers (4, 2and 1, respectively).
Nec. rufipes andSar. heritipeswere recorded as the

Table (3). Insect succession on rabbit carcasses through four decomposition stages, in urban habitat during
autumn, 2015

Order Family Species Decomposition stages Total
Fresh | Bloated | Decay | Dray
Deptira Calliphoridae | Chrysomya albiceps 25 2 6 51 84
Chrysomya megacephala 1 0 0 33 34
Total 26 2 6 84 118
Sarcophagidae | Sarcophaga ruficornis 3 0 0 8 11
Sarcophaga hirtipes 0 0 0 1 1
Total 3 0 0 9 12
Muscidae Musca sorbens 118 15 187 140 | 460
Musca domestica 30 0 49 0 79
Total 148 15 236 140 | 539
Total 177 17 242 233 | 669
Coleoptera | Dermestidae | Dermestes frischii 0 0 0 4 4
Total 0 0 0 4 4
Cleridae | Necrobia rufipes 0 0 0 2 2
Total 0 0 0 2 2
Total 0 0 0 6 6
Isoptera Termitidae Termites 0 0 0 6 6
(not identified beyond family)
600
500
2 400 M Calliphoridae
9 W Sarcophagidae
(7]
(= .
;g 300 @ Muscidae
o B Dermestidae
2
200 M Cleridae
100
0
Insect familes

Fig. (3): Frequency of forensic insects on rabbit carcasses by families in urban habitat during autumn, 2015
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No. of insects

Insect species

Fig. (4): Frequency of forensic insects on rabbit carcasses by species in urban habitat during autumn, 2015

3.3. Succession pattern in decomposition stages:
3.3.1. Based on families:

As shown from table (3) and figure (5), in the
fresh stage of decomposition Challiphorid flies were
the first insects coming to colonize the carrions
although their total numbers (26) were lower than total
umbers of Muscid flies (148) which were the most
numerous in this stage. Only very few adult
Sarcophagids were captured (3). No Coleopteran
insects were observed at fresh stage. While the bloated
stage characterized by drop of insect numbers, and
only flies from families Muscidae and Challiphoridae
visited carrions (15 & 2, respectively). In decay stage,
Muscid flies were found to constitute the highest

number (236) from other insect families, while
Challiphorid flies were in low number (6). As in the
previous stage, neither Sarcophagids nor beetles were
captured in the decay stage. Whereas in dry stage,
Musid flies were decreased to1l40 insect, unlike
Challiphorids which rose to 48 insects, while
Sarcophagids were presented in this stage (9). The first
observed of adult beetles Dermistade and Cleridae was
in this stage although both were in lower numbers than
other insects (4 and 2, respectively). Many Dipteran's
pupae and empty pupal cases were seen underneath
the carrion and in between the carrion’s bones.
Termites of unidentified species were collected in this
stage.
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Fig. (5): Frequency of forensic insects on rabbit carcasses by families through four decomposition stages, in

urban habitat.
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3.3. 2. Based on species:

As shown from results given in table (3) and
figure (6) in fresh stage Mus. sorbens species was
found in higher number (118) than each of Mus.
domestica (30) and Ch. albcips (25), but each of Sar.
ruficorn and Ch. megacephala were counted in low
number (3 and 1, respectively). Whereas in bloated
stage there were only two species collected Mus.
sorbens (15) and Ch. Albcips (2). But in decay stage

the species which collected were Mus. sorbens (187),
Mus. domestica (49) and Ch. albcips (6). In dry stage,
most fly species that have characterized this area
available, Mus. sorbens (140), Ch. Albcips (51), Ch.
megacephala (33), Sar. Ruficorn (8) and a few of Sar.
hirtips (1). Coleopteran species Der. freschi and Nec.
rufipes were collected in this stage but in low numbers
(4 and 2, respectively).

200 A

180 A

160 A

140 -

M Ch. albcips

B Ch. megacephala

120 A

M Sar. ruficorn

100 A

M Sar. hirtips

80 -

No. of insects

B Mus. sorbens

60 -

Mus. domestica

Der. freschi

Nec. rufipes

Fresh Bloated

Decay

Decomposition stages

Dry

Fig. (6): Frequency of forensic insect on rabbit carcass by species through four decomposition stages, in

urban habitat.

4. Discussion:

Knowledge of the insect species found in
association with decomposing carrions have been used
to solve many problems in legal and criminal
investigations, and has proven valuable as a tool in
helping to establish PMI (Goff,1993; Morris &
Dadour, 2005; Amendt et al., 2007). Entomological
estimates of PMI are based on known succession
patterns of insects and the developmental age of
immature insects collected from the decomposing
body, this knowledge can be predictable (Catts &
Goff, 1992; Voss et al., 2011). Many factors influence
the rate of decomposition and insect succession onto
remains including geographic location (Campobasso et
al., 2001; Voss et al., 2009), climatic conditions
(Archer, 2004), season (Tabor & Brewster, 2004),
habitat (Eberhardt & Elliot, 2008) the physical state of
the remains (Avila & Goff, 1998). Therefore,
entomological estimates of PMI require baseline
reference data about the expected pattern of insect
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succession onto carrions for a given set of parameters
(Voss et al., 2011).

In this study observation of the urban habitat
experiment during the interval of 6th to 19th
November 2015, vyielded significant information
concerning the sequence and composition of the local
fauna on rabbit carcasses during the autumn season as
well as the duration of decomposition stages in Jeddah
city, Kingdom of Saudi Arabia.

4.1. Carcass decomposition:

In the recent study, the fresh stage on rabbit
carcasses took 2 days at minimum temperature26°C,
maximum temperature 32.8°C, and relative humidity
53.5%, which close to that record in India by Bharti
(2003) (1.5 days, on rabbit carcass in urban area, at
16+1.8°C, 31.3+1.4 °C and 59.6 % R.H). This stage
took 0-0.5 day on rabbit carcass at 22°C, 33°C and
56% R.H. in Egypt (Zeariya et al., 2015).
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Bloated stage in the present study lasted1-2 days
(at 24.3°C, 32.6°C and 58% R.H.) similar to that
recorded by Zeariya et al. (2015) in Egypt (1-2 days at
22°C, 32°C and 60% R.H.). This stage reported as 31-
87 hours (1.29-3.63 days) at 16+1.8°C, 31.3+1.4 °C
and 59.6 % in India (Bharti, 2003).

In this study the decay stage was 5-6 days (at
23.76°C, 32.73°C and 56.66%) asymptotic to that
noticed by Bharti (2003) in India, which was 88-166
hours (3.67-6.916 days) at 16+1.8°C, 31.3+1.4 °C and
59.6 %.

The dry stage in the recent study took 3-4 days at
23.6°C, 31.55°C and 62.5% R.H. was shorter than
recorded by each of Bharti (2003) (6.96 days at
16+1.8°C, 31.3+1.4 °C, 59.6 %) and Zeariya et al.
(2015) (19-30 days at 23°C, 37°C, 53%).

This study proved that, duration of rabbit
carcasses to complete decomposition was about 14
days at minimum, maximum temperature 24.42°C,
32.42°C, respectively and 57.67 R.H. Al-Mesbah
(2010) reported that rabbit carcasses lasted 14 days to
reach dry stage at 17.40°C, 20.55°C and 73.43% R.H.
at urban area in Kuwait. But Azmi & Lim (2013) in
Malysia recorded this duration as 10 days on the same
carcasses in tow different sites at 27.5 °C and 28.2 °C.

In the recent study, from fresh to decay stage
after 7 days of death the remaining bio-mass of rabbit
carcasses was48.44 % (at mean temperature 28.1°C).
Whereas, on day 10 approximately 21.88 % of the
carcasses was present (at mean temperature 27.25 °C).
Azmi & Lim (2013) found that from fresh to active
decay stage (after 6 to 9 days of the rabbit’s death),
Only 20% of total biomass remained in a site at
28.2°C, but in other site at 27.5°C the biomass still
remained approximately 50%, while by the end of the
same study, on day 14, only 12.8% was left of the
carrion. In Kuwait, Al-Mesbah (2010) found that after
7, 10, 14 days of rabbit death the percentage of
carcasses weight loosing were 6.36, 14.55 and 53.91%
respectively. The ambient temperature has a direct
influence on decomposition processes and insect
activity. Cold temperatures slow down organic matter
putrefaction, inhibiting bacterial proliferation and
preserving corpse tissues longer. Warm temperatures
speed up the putrefaction process increasing bacterial
proliferation (Papp, 2002). Shean et al. (1993) and
Moura et al. (1997) stated that maximum temperature
is more important than minimum temperature in
affecting on decomposition rates, humidity was also
an important factor influence on decomposition rates.

4.2. Insect Diversity:

Previous studies have shown that in the absence
of vertebrate scavengers, arthropods arrive at remains
in definite and predictable patterns (Bornemissza,
1956; Payne, 1965; Peschke et al., 1987; Kentner,
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1990) and play a major role in carrion decomposition.
In the present study different insect species were
collected from rabbit carcasses in urban habitat at
Jeddah city, Kingdom of Saudi Arabia. These species
were a few fairly; (6 species of Diptera belonging to 3
families, tow species of Coleoptera belong to tow
families and one species of Isoptera). This result may
be explained based on the size of dead body, the small
size of a carcass leads to rapid consumption by early
invaders giving no chance to later colonizers, and
induced faster decomposition rates and shorter
postmortem interval, here rabbits weighing 1600 to
2200 kilogram were used. The low diversity of insects
was observed by Tomberlin & Adler (1988) and
Zeariya et al (2015) which related with present small
carrions. Moura et al. (1997) in urban habitat at Brazil,
in autumn season collected three species of
Challiphoridae, one species of Sarcophagidae and
three species of Coleoptera on rat crcass. Micozzi
(1991) found that the composition of insect
community did not show significant differences
between human and pig but the amount of carrion
biomass strongly influenced the postmortem interval.

The overwhelming majority of the insects were
flies and beetles, which formed a complex food web
within the carcasses. Blowflies are attracted to
carrions within minutes after death (Nuorteva, 1977;
Erzinclioglu, 1983; Erzinclioglu, 1996). They can go a
great distance to reach up their lay down places
(Macleod & Donelly, 1963). They detect carcasses
primarily by odor, but the attractiveness varies with
the degree of decomposition (Nuorteva, 1977).
Coleopteran families were collected from the later
stages of decomposition. Bana & Bearslan (2012)
stated that Coleopteran species were absent in fresh
and bloated stages but were seen in active decay stage;
advanced decay stage and dry stage of each of pig
carcass and internal organs of bovine in Turkey.

In the recent study Mus. Sorbens, Mus. domestica
and Ch. Albiceps were the most numerous flies present
on rabbit carcasses, then Chr. Megacephala and Sar.
Ruficornis both collected in moderate numbers, but
each of Sar. Hirtips and Coleopteran species Der.
frischii and Nec. Rufipes were collected in low
numbers. On rabbit carcass in autumn Bharti (2003)
recorded 4 species of Sarcophagidae included
Sarcophaga hirtipes, he also found Mus. domestica
and Mus. sorbens in urban area in India. VVoss et al.
(2008) reported Ch. megacephala, Mus. domestica,
Sarcophagids and Necrobia rufipeson pig carcasses in
Australia. Al-Mesbah (2010) conducted a study about
necrophagous insects on rabbit carcasses in Kuwait,
she found Ch. albcipes, Ch. megacephal, Mus.
domestica, Mus. sorbens and Parasarcophaga
ruficornis. Azmi & Lim (2013) collected Ch.
megacephala, Mus. domestica and Sarchophaga sp.



Journal of American Science 2016;12(12)

http://www.jofamericanscience.org

from rabbit carcasses in Malysia. Zeariya et al. (2015)
found Ch. albiceps, Mus. domestica and Der. macultus
on rabbit carcass in Egypt.

The first wave of insects attracted to the rabbit
carcasses was adult of Ch. albiceps. Similar
observation was documented by Tantawi et al (1996)
and Bharti (2003). In contrast to Grassberger & Frank
(2004) and Arnaldos et al. (2005) where they found
Ch. Albiceps only in the bloated stage. In the kingdom
of Saudi Arabia, Ch. albicepshad been mentioned as
one of the most important carrion breeding fly in
Jeddah city by Al-Shareef & Al-Qurashi (2016), and
in Al-Baha Province by Abouzied (2014). It was also
reported as one of the most important forensic insects
in different geographical area; in Egypt by Omar
(1995); Tantawi et al. (1996); Adham et al. (2001);
Attia (2002). Because Ch. albiceps attracts to the
corpses within minutes after death it could serve as a
key species in estimating post mortem interval (PMI)
(Carvalho et al., 2004; Reibe et al., 2009; Niederegger
& Spiess, 2012).

Ch. Megacephala and Sarcophagid species were
collected in low number than Ch. albiceps in the
recent study. This result was also reported by Al-
Mesbah (2010) in Kuwait. Hanski (1987a, b) observed
that Sarcophagid females have less fecundity than
Calliphorid, beside Ch. albiceps larvae were known to
have predatory activity on larvae of other fly and
themselves as described by Tantawi et al. (1996), Del
Bianco Faria et al. (1999), Bartholo et al. (2002) and
Grassberger & Frank (2004).

In this study Sarcophaga ruficornis associated
with the carcasses in fresh and dry stage and small
number of Sarcophaga hirtips was found in dray
stage. Sarcophagids were known to act as primary
invaders of carrion in tropical and subtropical regions
(Payne, 1965; Early &, 1986; Tantawi et al., 1996).
Bharti (2003) recorded Sarcophagids to reach and
colonize the carrion during the first two days in all the
seasons, and he found Sarcophaga hirtipes to colonize
rabbit carcass throughout the year.

In the recent study, Mus. sorbens and Mus.
domestica were collected with most numerous than
other fly species although they visited the carcasses
after Challiphorids, this result agreement with Al-
Mesbah (2010) in Kuwait where she reported flies of
family Muscidae in more density than each of
Challiphoridae and Sarcophagidae. Several authors
recorded Muscid species on animal carcasses;
Emerson et al. (2001) found M. sorbens on monkey
carcasses in an oil palm plantation in Malaysia. M.
domestica was collected from pig carcasses by
Barbosa et al. (2009), from decomposing vertebrate
tissues by Tulzun et al. (2010), and from dog and
rabbit carcasses by Zeariya et al. (2015).

85

In general, Coleoptera in the recent study were
present during later stages of decomposition, as has
been observed by the earlier workers (Nuortova, 1970;
Payne, 1970; Early & Goff; 1986; Tantawi et al.,
1996). The Dermestes spp. well known by feeding on
dried tissues, hair, feathers and skin (Kulshrestha &
Satpathy, 2001; Schroeder et al., 2002). A single
Clerid species, Necrobia rufipes was recovered from
the rabbit carcasses in our study. Adults were observed
to feed on Dipteran larvae as well as on carrion,
similar observations have been made by Simmons &
Ellington, 1925. Bana & Beyarslan (2012) recorded
Cleridae (Necrobia violacea) and Dermestidae
(Dermestes frischii) in advanced decay and dry stages
of decomposition of pig carcass and internal organs of
bovine in Turkey.

Conclusions:

Four stages (fresh bloated decay and dry) were
detected during rabbit carcasses decomposition at
autumn season in Jeddah city, Kingdom of Saudi
Arabia. A total of 9 insect species belonging to three
orders and 6 families were associated with rabbit
carcasses throughout these stages. Diptera, Coleoptera,
and a little number of Isoptera orders were recognized.
Family Muscidae collected with the largest numbers of
insects followed by Chliphoridae then Sarcophagidae.
While both families of beetles; Dermestidae and
Cleridae recorded the lowest numbers. Mus. sorbens
recorded the highest number of insect, followed by
Ch. Albiceps and Mus. domestica then each of Ch.
megacephala and Sar. ruficornis. While the species
Der. frischii, Nec. rufipes and Sar. Heritipes were
collected in the lowest numbers.
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