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ABSTRACT

Post mortem interval (PMI) is an essential tool in crime scene investigations and is pivotal for resolving medicolegal 
issues. Developmental rates of insects can be utilized for the calculation of PMI of known and unknown animal 
and human cadavers. In the present study, PMI for rabbit, Oryctolagus cuniculus (Linnaeus 1758) was calculated 
through insect developmental rates and insect successional patterns on decomposing carcass of O. cuniculus. A total 
of 8 species of insects belonging to three orders and 8 families were identified on the O. cuniculus carcass. The 
blow fly, Chrysomya albiceps (Wiedemann 1819) belonging to the family Calliphoridae was the common and first 
visitor species to the rabbit carcass. The developmental rate of C. albiceps associated with the ambient climatic 
conditions was used as a model for the calculation of PMI. Temperature correction factor of the carcass temperature 
versus met station temperature was found as y = 0.9185x + 3.3624; R² = 0.8343. The accumulated degree days (∑ADD) 
were found as 535 while the accumulated degree hours (ADH) were found as 12842 with a resultant PMI of 7 days 
(ADD) and 167.4 h (ADH). Five decomposition stages of O. cuniculus were identified as fresh, bloated, active decay, 
advanced decay and dry remains stage. Findings of the present study can be applied for the calculation of PMI of 
known and unknown animal and human cadavers for resolving medicolegal issues in crime scenes.
Keywords: Calliphoridae; carcass; Chrysomya albiceps; degree days; forensic science

ABSTRAK

Sela masa pascakematian (PMI) sangat penting dalam penyiasatan tempat kejadian jenayah dan penting untuk 
menyelesaikan isu mediko-perundangan. Kadar perkembangan serangga boleh digunakan untuk pengiraan PMI haiwan 
dan mayat manusia yang diketahui dan tidak diketahui. Dalam kajian ini, PMI untuk arnab, Oryctolagus cuniculus 
(Linnaeus 1758) telah dihitung melalui kadar perkembangan serangga dan corak berturutan serangga pada bangkai 
O. cuniculus yang mereput. Sebanyak 8 spesies serangga yang terdiri daripada tiga order dan 8 famili telah dikenal 
pasti terdapat pada bangkai O. cuniculus. Langau hijau, Chrysomya albiceps (Wiedemann 1819) daripada famili 
Calliphoridae adalah spesies pelawat biasa dan pertama kepada bangkai arnab. Kadar perkembangan C. albiceps 
yang dikaitkan dengan keadaan iklim ambien digunakan sebagai model untuk pengiraan PMI. Faktor pembetulan suhu 
karkas berbanding suhu stesen dipenuhi didapati sebagai y = 0.9185x + 3.3624; R² = 0.8343. Hari darjah terkumpul 
(∑ADD) didapati sebagai 535 manakala jam darjah terkumpul (ADH) didapati sebagai 12842 dengan PMI terhasil 
7 hari (ADD) dan 167.4 jam (ADH). Lima peringkat penguraian O. cuniculus dikenal pasti sebagai peringkat segar, 
kembung, pereputan aktif, pereputan lanjutan dan peringkat sisa kering. Penemuan kajian ini boleh digunakan untuk 
pengiraan PMI haiwan dan mayat manusia yang diketahui dan tidak diketahui untuk menyelesaikan isu medikolegal 
di tempat kejadian.
Kata kunci: Bangkai; Calliphoridae; Chrysomya albiceps; hari darjah; sains forensik
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INTRODUCTION
Calculation of PMl is an important step in resolving 
medicolegal issues in crime scenes. The developmental 
rates of forensically important insects found on dead 
bodies is commonly used for the calculation of PMl in 
the field of forensic entomology and forensic sciences 
(Mashaly & Ibrahim 2022). Insects are mostly used during 
death investigations to calculate the PMl for a variety 
of animals including human cadavers (Matuszewski 
2021). Entomology possesses a great potential in the 
field of forensic investigations particularly because of 
its role in the estimations of minimum PMl (Bugelli 
et al. 2023). Pathological methods are helpful in the 
estimation of PMl in the initial stages of decomposition 
but in the later stages of decomposition, entomological 
indicators have been proved to be highly useful in the 
estimation of PMl (Bajerlein, Taberski & Matuszewski 
2018). PMl can be estimated by two ways, first by using 
the developmental stages of flies found on corpses (Guo 
et al. 2023; Matuszewski & Madra-Bielewicz 2023; 
Zhang et al. 2023) and second through the successional 
patterns of carrion-arthropods, the type and composition 
of fauna change in predictable pattern as decomposition 
progresses through various stages (Akpa et al. 2021; 
Schoenly et al. 1996).

Ecological data of an insect that engaged in the 
decomposition process in a particular area must be 
known. Successional patterns of insect invasion may 
provide PMl signs over longer time intervals. For shorter 
periods, however, developmental rates of larvae are 
used (Nabity, Higley & Heng-Moss 2006). Medico-
legal forensic entomology covers indication collected 
through arthropod studies at the scenes of killing, suicide, 
rape, physical misuse (Catts & Goff 1992). Due to the 
importance of insects in medico-legal investigations, the 
field of forensic entomology has grown during the past 
several decades (Weidner et al. 2021).

After death, the colonization of a corpse by insects 
persists during the evolution of decomposition from the 
first few minutes until the bones resemble the bleached 
white stage (Farag et al. 2021). There are five identifiable 
post mortem stages in a decomposing body as fresh, 
bloated, active decay, post decay and skeletonization or 
dry stage (Arnaldos et al. 2005).

The rate of decomposition is dependent upon 
the temperature. Forensic pathologists have devised a 
formula for estimating the time of body decomposition 
to a skeleton in relation to temperature (Vass et al. 1992) 
(Equation 1)

 (1)

where Y is the number of days to skeletonization; and X 
is the average temperature for the days before the dead 
body was found (Vass et al. 1992).

For resolving medico-legal issues at the crime 
scenes, accurate PMI estimation is of paramount 
importance. Entomofaunal diversity has already been 
reported in Pakistan (Hussain & Umar 2021) while 
another study has only reported forensically important 
entomofauna in the study area (Ullah et al. 2019) without 
the application of forensically important insect fauna for 
the calculation of PMl. The calculation of PMl through 
forensically important insect fauna is a cheap, reliable, 
and reproducible method. To obtain a standardized 
estimate of the PMl, diverse studies are required using a 
variety of animal models in different ecosystems based on 
the ambient climatic conditions by using entomofauna 
of forensic importance. For this purpose, the present 
study was designed to calculate the PMl of O. cuniculus 
based on the developmental rates and successional 
patterns of forensically important insect fauna.

MATERIALS AND METHODS

STUDY AREA

The present study was conducted at Kakad, Wari, Dir 
Upper, Pakistan located between Latitude 34° 49’ 
12.73” N and Longitude 72° 04’ 22.62” E with an altitude 
of 1000 m (3281 feet) above the sea level (Figure 1). The 
average annual temperature of Dir is 16.9 °C, July is the 
hottest month of the year with a mean temperature of 
29.1 °C while the lowest mean temperature in the year 
is recorded in January as 4.2 °C.

ANIMAL MODEL

A rabbit (Oryctolagus cuniculus) weighting 2 kg was 
sacrificed by killing through a shot gun with the help 
of a veterinary expert after seeking approval from 
the Ethical Committee of the University of Malakand 
vide No: E-SA-05-2019, the University of Malakand 
according to bye-laws 2008 Scientific Procedure Issue-I 
and permission from the Wildlife department, Dir Upper, 
Pakistan. The rabbit carcass was placed in a metal cage 
(0.3 m × 0.3 m × 0.6 m) and the cage was fixed to the 
ground using wood holders to prevent the carcass from 
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being disturbed by other vertebrate scavengers. The study 
was conducted from June 24 to June 30, 2019.

INSECTS’ COLLECTION AND IDENTIFICATION

Adult insects were collected using aerial and sweep nets 
above and around the rabbit carcass and placed in the 
killing jar containing chloroform. Insects were pinned 
using entomological pins and kept in the entomological 
boxes for further identification at the Entomology 
Laboratory, Department of Zoology, University of 
Malakand, Pakistan. Maggots and other immature 
stages were picked up by hand wearing gloves for 
preservation and identification. All specimens were 
labeled according to the date of specimen collection. 
The insect specimens were identified according to the 
previously reported identification keys (Akbarzadeh et 
al. 2015; Park & Moon 2020; Szpila 2012; Szpila, Richet 
& Pape 2015). Stages of C. albiceps were recorded 
directly on the carcass from first arrival and egg laying 
till emergence of the adult flies.

PMI ESTIMATION

The durations of various developmental stages of 
C. albiceps combined with the daily mean carcass 
temperatures were used for the calculation of ADD and 
subsequently the ADD data was used for the calculation 
of PMI of O. cuniculus. The same procedure can be 
applied for finding out PMI in unknown death scenes 
(Table 2). The rabbit carcass was regularly observed 
twice daily, once in the morning and once in the evening 
till complete decomposition. Five decomposition stages 
were recorded (fresh, bloated, active decay, advanced 
decay, and skeletonized stage) following (Martinez, 
Duque & Wolff 2007). Durations of each decomposition 
stage were noted and tabulated. Temperature and 
relative humidity of the carcass as well as the ambient 
environment were recorded daily using thermometer and 
psychrometer, respectively.

Accumulated degree days (ADD) or ⁰D were 
calculated by Equation (2):

 (2)

Mean of the regression coefficients of the 
developmental rates vs. daily mean temperatures was 
used here instead of base temperature. This gives accurate 
results when applied to any sort of data in forensic 
entomology for the calculation of PMI.

Accumulated degree hours (ADH) or ⁰H were 
calculated by Equation (3):

 (3)

PMI (days or hours) was calculated by dividing 
the value of the sum of ADD or ADH on the mean 
temperature of the carcass in the study period. In case of 
ADD, the PMI was calculated by Equation (4):

 (4)

In case of ADH, PMI was calculated by Equation (5):

 (5)

DATA ANALYSIS

The collected data was evaluated using mean, standard 
deviation, and regression analysis through Microsoft 
Excel Worksheet. Map of the study area was designed 
using ArcGIS (ver. 10.8).

RESULTS

Forensically important adult insects (n = 274) were 
collected during the decomposition of O. cuniculus 
and were then categorized into 03 different orders, 08 
families and 08 genera of the class Insecta (Table 4). 
Five different decomposition stages of O. cuniculus were 
identified (Table 3; Figure 4). The overall daily mean 
values of the rabbit carcass temperature, met station 
temperature, wind speed and humidity were found to be 
76.7±2.92 °F, 79.8±2.91 °F, 7.6±0.6 km/h and 30.8±1.5 
%, respectively (Table 1).

Temperature correction factor calculated through 
regression of the O. cuniculus carcass temperature and 
met station temperature was found as y = 0.9185x + 
3.3624; R² = 0.8343 (Figure 2). The corrected temperature 
values were used for the calculation of accumulated 
degree days (ADD) (Table 2). Biology of any insect can 
be used for the calculation of ADD. In this study, C. 
albiceps was first detected on the rabbit carcass on the 
fresh stage within 30-60 min post mortem. The daily 
mean corrected temperatures of C. albiceps from the 
egg laying stage on day first to the emergence of the first 
adult were used for the calculation of ∑ADD which was 
found as 535 (Table 2).

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇(𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑) × (𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 − 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇) = 𝐴𝐴𝐴𝐴𝐴𝐴              

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇(ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜) × (𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑟𝑟𝑒𝑒 − 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇) = 𝐴𝐴𝐴𝐴𝐴𝐴             

𝑃𝑃𝑃𝑃𝑃𝑃 = ∑𝐴𝐴𝐴𝐴𝐴𝐴
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇                                                 

𝑃𝑃𝑃𝑃𝑃𝑃 =  𝐴𝐴𝐴𝐴𝐴𝐴 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇⁄                                         

𝑃𝑃𝑃𝑃𝑃𝑃 = ∑𝐴𝐴𝐴𝐴𝐴𝐴
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇                                                 

𝑃𝑃𝑃𝑃𝑃𝑃 =  𝐴𝐴𝐴𝐴𝐴𝐴 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇⁄                                         
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Another important parameter for the calculation 
of ADD is the base temperature which can be calculated 
through regression of the developmental rate of 
any insect against the daily mean temperature of the 
meteorological station. In this study, we used the 
regression coefficient of the developmental rate of C. 
albiceps against the daily mean temperature of met station 
and the overall mean value calculated was 0.26 (Table 
2; Figure 3).

FIGURE 1. Map of the study area, Kakad, Wari, Dir Upper, Pakistan

Mean of the regression coefficients of the 
developmental rates vs. daily mean temperatures was 
taken here instead of base temperature. This gives 
accurate results when applied on any sort of data in 
forensic entomology for the calculation of PMI. The ADD 
in the present study was found as:

ADD = 7 (76.7 - 0.26) = 535
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This value was the same as calculated through the 
temperature correction factor and regression coefficient 
of the developmental rates versus daily mean met 
temperatures 535.1 (Table 2).
In this case, ADH = 168 (76.7 - 0.26) = 535×24 = 12842

PMI (days) = 535/76.7 = 6.97 or 7 days.

PMI (hours) = 12842/76.7 = 167.4 h (= 7 days).

Total number of the forensically important adult insects 
collected from the O. cuniculus carcass was 274 with 
Piophila casei as the major visitor to the carcass (n = 
74) followed by C. albiceps (n = 59), M. domestica (n 
= 42), Hister sp. (n = 36), Monomorium pharaonis (n = 
29), Wohlfahrtia magnifica (n = 17), Dermests maculatus 
(n = 15); and Dolichovespula sp. (n = 02) (Tables 4 and 
5). Five decomposition stages of O. cuniculus spanning 
over seven days were identified as the fresh stage, bloated 
stage, active decay stage, advance decay stage and the 
dry stage (Table 3; Figure 4).

The decomposition stage with the highest number 
of forensic insects was the bloated stage with 124 
recorded insects followed by the active decay stage 
(n = 97), advance decay stage (n = 33), fresh stage (n 
= 17) and dry stage (n = 03) (Table 5). The collected 
insects belonged to 03 orders (Diptera, Coleoptera and 
Hymenoptera) and 08 families (Calliphoridae, Muscidae, 

Sarcophagidae, Piophilidae, Dermestidae, Histeridae, 
Vespidae and Formicidae) of the class Insecta (Table 4).

The first insect that visited the carcass was C. 
albiceps (Diptera: Calliphoridae). This can be observed 
within 30 to 60 min after death. The main species 
collected during the fresh stage (12 h period) were 
Chrysomya albiceps (n = 03), Wohlfahrtia magnifica (n = 
11), Piophila casei (n = 03) (Table 5). The bloated stage 
lasted for two days and the collected forensic insects 
during this stage included Chrysomya albiceps (n = 27), 
Wohlfahrtia magnifica (n = 04), Musca domestica (n = 
38) Piophila casei (n = 44), and Monomorium pharaonis 
(n = 11) (Table 5).

During the active decay stage (4 days old), the 
number of forensic insects included C. albiceps (n = 29), 
M. domestica (n = 04), P. casei (n = 27), D. maculatus 
(n = 10), Hister sp. (n = 25) and Dolichovespula sp. (n 
= 02) (Table 5). Advance decay stage was 6 days long 
and the collected adult insects included W. magnifica (n 
= 02), D. maculatus (n = 02), Hister sp. (n = 11) and M. 
pharaonis (n = 18) (Table 5). The dry stage was 7 days 
long and the only insect species that was collected at this 
stage was D. maculatus (n = 03) (Table 5) belonging to the 
order Coleoptera and family Dermistidae (Table 4). The 
resultant PMI calculated based on the developmental 
rate of Chrysomya albiceps and the climatic conditions 
during decomposition of O. cuniculus was 7 days (ADD) 
and 167.4 hours (ADH) (Figure 5).

TABLE 1. Climatic conditions (Mean±SD) during the decomposition of O. cuniculus

Day Daily mean temp. (°F) of 
rabbit carcass

Daily mean temp. 
(°F) of met station, 

Kakad

Daily mean wind speed
(km/h)

Daily mean 
humidity

(%)

1 79 82 6.5 30

2 73 75 7.5 32

3 74 78 08 31

4 79 81 8 29

5 80 84 7.5 32

6 78 80 8.5 29

7 74 79 7.5 33

Mean±SD 76.7±2.9 79.8±2.9 7.6±0.6 30.8±1.5
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TABLE 2. Calculation of ADD from the temperature data and developmental rate of C. albiceps

C. albiceps Met data Corrected Met 
temp.*

Regression 
Coefficient** ADD*** ∑ADD

 
 
 
 
 
 
 

82 78.679 0.29 78.389 78.389

75 72.2495 0.23 72.0195 150.4085

78 75.005 0.24 74.765 225.1735

81 77.7605 0.29 77.4705 302.644

84 80.516 0.3 80.216 382.86

80 76.842 0.28 76.562 459.422

79 75.9235 0.24 75.6835 535.1055

Mean                       79.8 76.7 0.26 535 535

*Corrected met data from the regression equation: y = 0.9185x + 3.3624; R² = 0.8343
**Regression coefficient of developmental rate of C. albiceps vs. daily mean temperature: y = 0.0114x - 0.5072; R² = 0.0121
*** ADD = Corrected met temp. minus base temperature multiplied by 1 day (ADD), 1 h (ADH)

TABLE 3. Decomposition stages with postmortem periods and climatic conditions of O. 
cuniculus

Decomposition 
stage

Post 
mortem
(Days)

Temperature (0F) Relative 
humidity

(%)Min Max Mean

Fresh 0-0.5 70 86 78 30

Bloated 1-2 71 78 74 31

Active decay 3-4 73 75 74 30

Advance decay 4-6 72 88 80 30

Dry 6-7 69 79 74 31

TABLE 4. Abundance of the forensic insects associated with the decomposition of O. cuniculus

Order Family Genus Species Numbers

Diptera

Calliphoridae Chrysomya albiceps 59
Muscidae Musca domestica 42

Sarcophagidae Wohlfahrtia magnifica 17

Piophilidae Piophila casei 74

Coleoptera
Dermestidae Dermestes maculatus 15
Histeridae Hister sp.* 36

Hymenoptera
Vespidae Dolichovespula sp.* 2

Formicidae Monomorium pharaonis 29
Total	                08	                       08           08 274

*Identified up to the genus level
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TABLE 5. Insect succession on rabbit carcass during different decomposition stages

Species
Decomposition stage

Total
Fresh Bloated Active 

decay
Advance 

decay Dry

Chrysomya 
albiceps 3 27 29 0 0 59

Musca domestica 0 38 4 0 0 42

Wohlfahrtia 
magnifica 11 4 0 2 0 17

Piophila casei 3 44 27 0 0 74

Dermestes 
maculatus 0 0 10 2 3 15

Hister sp. 0 0 25 11 0 36

Dolichovespula 
sp. 0 0 2 0 0 2

Monomorium 
pharaonis 0 11 0 18 0 29

Total 17 124 97 33 3 274

FIGURE 2. Temperature correction factor calculated through regression of the rabbit 
carcass temperature vs. meteorological station temperature



1262	

DISCUSSION

The present study was conducted to calculate the PMI 
of O. cuniculus based on the developmental rates of 
forensic insects and the temperature of carcass as well 
as meteorological temperature data. Rabbit is a good 
animal model for forensic studies which is widely used 
in aquatic (Dalal et al. 2021) as well as terrestrial habitats 
(Oladejo et al. 2021). Biology, behavior, and distribution 
of various insect species associated with a decomposing 
carcass play a key role in the estimation of PMI (Goff 
1993). There is a predictable and orderly pattern of insect 
colonization and succession of decomposing carcasses 
associated with the set of climatic conditions and stage 
of decomposition that is used as a baseline for the 
entomological estimation of PMI (Catts & Goff 1992).

In the present study, PMI was calculated by first 
finding out the temperature correction factor through 
regression of the O. cuniculus carcass temperature 
and met station temperature (Figure 2). The corrected 

temperature values were then used for the calculation of 
accumulated degree days (∑ADD) which were then used 
for the calculation of PMI (Table 2). The present study 
conforms with previous studies where the temperature 
data of the local weather stations has been corrected with 
the death scene data for the estimation of PMI (Hofer et 
al. 2020, 2017). This protocol has been supported by 
previous studies as one of the best tools for the estimation 
of PMI particularly in outdoor death scenes (Matuszewski 
2021).

We used the blow fly, C. albiceps for the calculation 
of PMI on O. cuniculus carcass because it was first 
detected on the fresh stage of carcass within 30-60 min 
post mortem which conforms to previous studies where 
blow flies have been reported as the first colonizers on 
the carrions (Farag et al. 2021). Moreover, C. albiceps 
is a good model insect for the calculation of PMI (Bosly 
2021; Gennard 2012). We used the regression coefficient 
of the developmental rate of C. albiceps against the daily 

FIGURE 3. Regression coefficient of the developmental rate of C. albiceps vs. daily mean 
carcass temperature
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FIGURE 4. Decomposition stages of O. cuniculus, fresh, bloated, active decay, advance 
decay, and dry stage

mean temperature of met station and the overall mean 
value calculated was 0.26 (Table 2; Figure 3). This value 
was used as an alternative to the base temperature which 
gives highly accurate results for the calculation of ADD 
and PMI. Based on the developmental rates of C. albiceps 

and the carcass temperature along with the met station 
temperature, the resultant ADD was 535, ADH was 12842, 
and the PMI was 7 days (ADD) and 167.4 h (ADH) (Table 
2; Figure 5). The value of PMI depends on the climatic 
conditions and varies according to the variations in 
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climatic conditions (Li et al. 2016). The developmental 
rate of C. albiceps was calculated from the egg stage 
to the adult stage which conforms to a previous study 
(Marchenko 1985). The life cycle of C. albiceps on the 
decomposing carcass of O. cuniculus can be effectively 
applied in the calculation of PMI based on the ambient 
climatic conditions (Figure 5).

In the present study, insects belonging to 3 orders, 
8 families and 8 genera were identified associated with 
the decomposition of the rabbit carcass. The results 
are different from a previous study (Maramat & Rahim 
2015) where 15 species belonging to 6 families and 2 
orders were identified associated with the decomposition 
of rabbit carcass. Another study (Farag et al. 2021) 
has reported forensic insects belonging to 3 orders, 9 
families and 12 species. The reported insects belonged 
to the order Diptera, Coleoptera and Hymenoptera 
which conforms with the present study. Another study by 
Zeariya et al. (2015) has also reported variable number of 
forensic insects associated with two different carcasses 
of dog and rabbit. They categorized the collected insects 
into 03 orders, 05 families and 05 species during the 

decomposition process of the rabbit carcass. Succession 
of insects on carcasses is different from location 
to location and specific for specific environmental 
conditions (Payne 1965).

Calliphoridae, Muscidae, Piophilidae, and 
Sarcophagidae were the major families responsible for 
the decomposition of the rabbit carcass which supports 
the previous studies (De Jong & Chadwick 1999; Shi 
et al. 2009). Similar findings have been also reported 
by Abouzied (2014) with Calliphoridae, Muscidae and 
Sarcophagidae as the major families responsible for the 
decomposition but family Piophilidae was not reported. 
In the present study, members of the Calliphoridae were 
common in the initial stages of decomposition followed 
by members of the Sarcophagidae in the later stages 
of decomposition that conforms to a previous study 
(Carvallo & Linhares 2001).

In the present study, five decomposition stages of 
the O. cuniculus carcass were identified as the fresh, 
bloated, active decay, advance decay and dry remains 
stage which conforms to previous studies (Arnaldos et al. 
2005; Martinez, Duque & Wolff 2007). Insect succession 

FIGURE 5. PMI calculated based on the life cycle of C. albiceps on O. cuniculus carcass
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was higher in the bloated and active decay stages (Table 
5) compared with other stages which supports the findings 
of Akpa et al. (2021) where they reported highest number 
of forensic insects on rabbit carcass in the active decay 
stage while the number of insects declined in the advanced 
decay stage. The fresh stage took 0.5 day during the 
present study which conforms to a previous study by 
Zeariya et al. (2015) who reported 0.5 day for the fresh 
stage of rabbit carcass at Egypt within a temperature 
range of 22 ⁰C to 33 ⁰C and a relative humidity of 56%. 
Another study by Al-Shareef and Al-Mazyad (2016) has 
reported 2 days for the fresh stage within a temperature 
range of 26 ⁰C to 32.8 ⁰C and 53.5% relative humidity. 
The differences in decomposition rates and stages are due 
to differences in temperature, age of corpse, structure, 
cause of death, ventilation, and humidity (Campobasso, 
Di Vella & Introna 2001).

Diptera species were the common species present in 
the fresh stage of rabbit decomposition which supports 
the previous findings by Zeariya et al. (2015). Few 
coleopterans were reported in the present study in the 
later stages of decomposition. Coleopterans arrive late in 
the decomposition process, so they do not lay eggs on the 
remains if the decomposition process is too short (e Castro 
et al. 2013) and the complete life cycle of coleopterans 
take place almost two months (Kulshrestha & Satpathy 
2001) which mostly exceeds the decomposition period 
of the corpses.

CONCLUSIONS

Calculation of PMI through forensically important 
insect fauna is one of the most authentic and cheap 
techniques compared with other methods in use. Rabbit, 
O. cuniculus is the best animal model for the calculation 
of PMI through insect successional patterns and 
developmental rates. The blow fly, C. albiceps is a model 
insect for the calculation of PMI in the field of forensic 
entomology. The present findings can be used for the 
calculation of PMI in known and unknown death 
scenes. Temperature correction factors of the met station 
temperature and decomposing carcass temperature can 
be used effectively for the calculation of PMI through 
regression analysis. Findings of the present study can 
be used as a reference for calculating PMI in known 
and unknown animal and human models by using the 
developmental rates of forensically important insects 
with reference to the climate data of a given habitat or 
crime scene.
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