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ABSTRACT 
To date entomology has not been used in legal investigation in the Kingdom of Saudi Arabia, also in most Arab countries in the Middle 
East.  Development data of insects associated with a corpse can help to estimate the post-mortem interval (PMI) for forensic investigation.  

Here we reported the first documented use of entomological evidence from a decomposed body of 52-year-old man who was found suicide 
by hang in his room at the third floor in the eastern of Jeddah city.  Based on the age and length of the largest larvae found on the corpse 

which was mature 3rd larvae of the blowfly Chrysomya albcipes and in accordance with development rate and length of this species in the 

previously studies at the same temperatures, 5-7 days postmortem interval was estimated for a corpse at the time of its investigation. 
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INTRODUCTION 

 

Entomological evidence associated with human remains during forensic autopsy are helpful to answer 

questions concerning estimation of the postmortem interval (PMI) [1,2,3], postmortal transfer [4], toxicological 

investigation [5,6] and neglect of living people [7,8]. History of using insects in death scene investigation back 

to the 13th century in China [9], then it used in Europe in 19th century.  Since the early 1980s, forensic 

entomology became more and more popular.  To date entomology has not been used in legal investigation in the 

Kingdom of Saudi Arabia, also in most Arab countries in the Middle East.  Close co-operation between forensic 

scientists, medico-legal doctors and police forces made it possible to estimate not only the post-mortem interval 

but also determine if the death caused by neglect. The hairy maggot blowfly Chrysomya albcipes (Wiedemann 

1819) is recognized among the first wave of insects attract to human cadavers [10,11]. Therefore, it is important 

tool in providing an objective estimate of the minimum postmortem interval (PMImin), [12,13,14]. This species 

was reported as predominant blowfly in Saudi Arabia [15,16], especially in Jeddah city [17]. The study 

described herein reports the use of Chrysomya albcipes specimens from a forensic investigation as 

entomological evidence to estimate the PMI for a human corpse in Jeddah, Kingdom of Saudi Arabia.  
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MATERIALS AND METHODS 

 

On 1 April 2015, a man was found dead in his room, the family told police about the incident.  The 

observed corpse was of 52-year-old man and obtained decomposing on the ground in the third floor of 

apartment located in eastern of Jeddah city.  He was clothed, and there was a rope around the neck, he seemed to 

hang up himself.  Numerous fly larvae (maggots) were found on the face and neck. The window and door were 

shut and the temperature of the room when the corpse was discovered was varied from 30°C to 35°C. The 

corpse was transferred to the Forensic Medicine Center and Mortuary Affairs for autopsy, where it was placed 

in a refrigerated unit at -4°C fsor one day before examination on 2 April 2015.  Representative samples of 

maggots were killed in near-boiling water (85-90 °C) for 2-3 min and preserved in 70% alcohol for later 

identification.  The larvae which colonized the corpse, were identified by morphological characterization using 

dissecting stereomicroscope from Leica Company (Leica M205 C stereomicroscope. Additional analysis was 

performed using scanning electron-microscopy.   Determination of fly species was conducted based on features 

of the cephaloskeleton, external body structure for prominent papillae, anterior and posterior spiracles, patterns 

of spinulation and shape of body spines, using taxonomical keys according to Spradbery [18], Szpila 

[19],Thyssen [20]. 

 

RESULTS AND DISCUSSION 

 

No insects were collected at the crime scene; the medical report stated that the cause of death was due to 

suicide by hang, and several days elapsed since death.  However, the pathologist cannot estimate the time of 

death more than 72 hours after death[21]. The only method to estimate the PMImin was the analysis of the larvae 

which developed on the corpse. Investigation showed that, larvae of two fly families were attracted to the 

corpse; Calliphoridae and Sarcophagidae. Most of them were young third larval instar of the blowfly Chrysomya 

albcipes (Wiedemann 1819) and a very little of mature third larvae in feeding phase.  Sarcophagid was very few 

in feeding phase 3rd larvae. 

Flies of family Sarcophagidae arrive concurrently with or slightly after the blowflies on human remains 

[22].  To estimate PMI, the development rate of the known species under the temperature similar to those 

collected from a corpse and /or death scene should be accessible [23].  The development rate of Chrysomya 

albcipes larvae was conducted in previous studies; therefore Chrysomya albcipes can be used to estimate PMImin 

in this case.  Determination of PMI is depending on the age of the oldest larvae which found on the corpse 

(mature 3 rd larvae).   Chrysomya albiceps advantage of being with specific characterizations for regional 

developmental time [24,25] (26), and previous studies recorded variations of developmental time for this species 

under the same temperature.  The duration of larval stage (from first to mature third larval instar, in feeding 

phase) (table 1) at 30 0C was reported as 5.5 days (Richards et al, 2008), 4.0±0.5 days [27] and 4 days [17].  

But, at 32 0C this period was 4 days by Queiroz [28] and 3.5±0.5 days by Augul & Jassin [27].  Whereas, at 35 
0C the larval period was 4 days by Al-Shareef & Al-Qurashi [17].  It is appropriate to calculate the development 

time specialized for Jeddah city which was recorded by Al-Shareef & Al-Qurashi [17]; 4 days for larvae from 

first to third instar at each temperature 300C and 350C.  Egg stage period was not reported previously for 

Chrysomya albcipes in Jeddah city, but it was 18±1 hours at 32 0C and 20±2 hours at 30 0C in Iraq [27]. It was 

known that Chrysomya albcipes lay eggs within minutes after death [29,10,30]. The corpse was reserved for one 

day after examination, however larval growth and development was continues even it was under low 

temperature due to metabolic heat generated by maggot mass [31]. Based on the age of the oldest larvae, PMI 

for this corpse was 4 days and 18 hours to 4 days and 20 hours.  However, when we added one day for 

preserving the corpse, PMImin became 5 days and 18 hours to 5 days and 20 hours.   

Using the largest Chrysomya albcipes larvae present on this corpse which was 11-12 mm in length (fig.1), 

and by comparison with those Chrysomya albcipes larvae reared under the same ambient temperatures (table 2), 

it was clear that mean larval length at 30°C and 35°C were 11.7±0.94 (10-13) and 11.2±0.63 (10-12) mm, 

respectively, indicated the age of 4-days-old maggots [17]. This result Correspond with the period calculated 

using larval development time.  

The recent study proved that more than one species can colonize human remains in Jeddah city of Saudi 

Arabia, one of them belong to family Calliphoridae and other from the family Sarcophagidae.  This result 

supported previous studies,  Arnaldos et al. [32] found Chrysomya albcipes empty puparium in the crime scene 

for human remains in South east of Spain.  Our finding agreement with Al-Mesbahet al. [33] who found 

Chrysomya albcipes associated with a man corpse in Kuwait.  Schroeder et al. [34] recorded Sarcophaga sp. 

flies along with Lucilia sericata and Phormia regina from human remains in warm season (from May to 

October) in Germany.  Leccese [35] reported attraction of flies from family Sarcophagidae to a fresh meat of 

corpse in North Italy.  In Mlysia, Syamsa et al. [36] found Sarcophagid larvae with Chrysomya megacephala in 

death scene habitats, and Kumara et al., [37] recorded Sarcophagid flies associated with indoor human remains.   
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Temperature is the most important factor affecting the growth and development rate of insects, ambient 

temperature was more effect on earlier stages, whereas maggot mass temperature was used to determine 

development time for last instars and soil temperature for pupae [38]. 

 

 

 
Source Stage Temperatures  (°C ) 

30 32 35 

Augul&Jassim (2009) Egg stage 20±2 hours 18±1 hours __ 

Al-Shareef& Al-Qurashi (2016) 1st larval instar (L1) 1 day 

 

__ 1 day 

 

Al-Shareef& Al-Qurashi (2016) 2nd larval instar (L2) 1 day __ 1 day 

Al-Shareef& Al-Qurashi (2016) Young L3 (feeding 

phase) 

1 day 

 

__ 1 day 

 

Al-Shareef& Al-Qurashi (2016) Mature L3 (feeding 
phase) 

1 day 
 

__ 1 day 
 

Al-Shareef& Al-Qurashi (2016) Post-feeding phase 0.833 __ 0.75 

Queiroz (1996) 
 

 

 
Larval stage 

(L1-L3) 

__ 
 

 

4 days 
without post-feeding 

phase days 

__ 

Richards et al. (2008) 5.5 days __ __ 

Augul&Jassin (2009) 4.0±0.5 days 3.5±0.5 days __ 

Al-Shareef& Al-Qurashi (2016) 4.833 days 
included post-

feeding phase 

__ 4.75 days 
included post-

feeding phase 

 

 
 

 

 
 

Time from hatching (days) Larval body length (Mean ± S.D) 

30°C 35°C 

1 3.02±0.06 
(2.9-3.1) 

2.99±0.05 
(2.9-3.1) 

2 5.69 ±0.33 
(5.3-6) 

5.69 ±0.31 
(5.2-6) 

3 7.23±1.05 

(6.2-9) 

9.61±0.92 

(8.5-11) 

4 11.7±0.94 

(10-13) 

11.2±0.63 

(10-12) 

5 8.96±0.68 

(8.5-10) 

8.8 ±0.78 

(8-10) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b 

a 

Table 1: Time of development (in hours) obtained from literatures for Chrysomya albcipes. 

 

Table 2: Average body length (in mm) for different larval instars of Chrysomyaalbiceps at constant  temperatures, according to Al-

Shareef& Al-Qurashi (2016). 

 

Fig. 1: Different 3 rd larval instars of Chrysomya albcipes which found on the corpsea: 

young 3rd larva.  b: mature 3 rd larva. 
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Conclusion: 

The present case has shown that flies from family Calliphoridae (Chrysomya albcipes) and Sarcophgidae 

was associated with a corpses in Jeddah city at hot conditions (30-35°C). The main contribution of forensic 

entomology is the estimation of the PMImin which can be calculated, in the early stage of death, depending on 

development time and development rate of the earlier colonizers on corpses. In the recent study we use 

development time and development rate (by length) of the blowfly Chrysomya albcipes to estimate the PMImin 

of a man found dead in his room.  Based on the age and length of mature third larval instar of Chrysomya 

albcipes, PMImin was 5 days and 18 hours to 5 days and 20 hours.  This is the first case recorded using forensic 

entomology in Jeddah city.  Eventually, we hope to advance this science in the kingdom of Saudi Arabia and 

other Arab countries. 
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