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Abstract
Objective: The objective was to determine the decomposi-

tion process and forensically important Calliphoridae (Diptera) 
succession on dog carrcass during one year.

Materials and Methods: This study was conducted from 
June 2009 to June 2010 in three different area of Samsun prov-
ince, Turkey. One dog’s carcass (Canis lupus familiaris L.), 
weighing 15-20 kg, was placed in each area during each season 
(total 12 carcasses, per year). Ambient daily temperature (maxi-
mum and minimum), relative humidity (RH) were recorded and 
existing keys were used for identification of different species. 

Results: Lucillia sericata (Meigen), Chrysomya albiceps 
(Wiedemann), Calliphora vomitoria (Linnaeus) and Calliphora 
vicina (Robineau-Desvoidy) species were encountered. It was 
shown that the seasonal distribution of the collected species was 
different from each other. Chrysomya albiceps was observed in 
summer, auntumn and spring. In the spring and winter, the domi-
nant fly species were Calliphora vicina. The rate of decomposi-
tion of carcass was faster in summer and autumn as compared to 
spring and winter. Results indicated that ambient temperature is 
the chief factor determining the seasonal variations in decay rate. 

Conclusion: This report also identified some of the Calli-
phoridae that occur in north of Turkey. The importance of re-
gional faunistic studies of the calliphoridous community, the re-
sults of which may be applied to forensic practice in the future.

Keywords: Forensic entomology; Insect succession; 
Corpse; Postmortem interval; Decomposition.

Özet
Amaç: Çalışmanın amacı köpek karkasındaki çürüme pro-

sesini ve adli açıdan önemli Calliphoridae (Diptera) süksesyon-
larını belirlemektir

Gereç ve Yöntem: Bu çalışma Haziran 2009 ve 2010 yılları 
arasında Türkiyede Samsun ilinde, üç farklı alanda yapılmıştır. 
Her mevsimde (1 yılda toplam 12 karkas), her çalışma alanına 
15-20 kg ağırlığında bir tane köpek karkası (Canis lupus famili-
aris L.) konulmuştur. Ortalama günlük sıcaklık (maksimum ve 
minimum) ve nisbi nem kaydedilmiştir ve farklı türler mevcut 
tayin anahtarıyla teşhis edilmiştir. 

Bulgular: Lucillia sericata (Meigen), Chrysomya albiceps 
(Wiedemann), Calliphora vomitoria (Linnaeus), and Callipho-
ra vicina (Robineau-Desvoidy) türleri teşhis edilmiştir. Topla-
nan türlerde mevsimsel dağılımın birbirinden farklı olduğu gö-
rülmüştür. Chrysomya albiceps yazın, ilkbahar ve sonbaharda 
görülmüştür. Sonbahar ve kışın Calliphora vicina dominant 
türdür. Karkasın çürüme hızı kış ve sonbaharla karşılaştırınca 
çok hızlıdır. Sonuçlar ısının çürüme hızındaki mevsimsel var-
yasyonların belirlenmesinde çok önemli olduğunu göstermiştir. 

Sonuç: Bu rapor Türkiyenin kuzey bölgesindeki bazı Cal-
liphoridae türlerini tespit edilmiştir. Calliphorid türleri hakkın-
daki bölgesel faunastik çalışmaların önemi sonuçların gelecek-
teki adli çalışmalarda kullanılabilir olmasıdır.

Anahtar Kelimeler: Adli entomoloji; Böcek süksesyonu; 
Ceset; Postmortem interval; Çürüme

1. Introduction 
After death, insects are attracted to the carcases that 

they colonize in a relative predictable sequence (1). In-
sects play an active role in the decay process (2) and have 
been classified according to their ecological role in car-

cass decomposition. Diptera and Coleoptera are the major 
groups of necrophagous insects found on a decomposing 
body (1,4). 

Flies from the Dipteran families of Calliphoridae are 
usually the first insects to arrive on a carcass, lay their 
eggs and are also the first to complete development (5,6). 
Therefore, they are the main and most valuable forensic 
indicators of estimating the posmortem interval. Devel-
opment rates of these flies are allowed more precise PMI 
estimates and provided information about criminal inves-
tigation (4,7-10).
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In addition to estimating the postmortem interval, 
they can aid in death investigations such as manner of 
death, place of death, and the presence of drugs or toxins 
in a corpse (3,8,11-13). 

The knowledge of Calliphoridae species is principal 
for each region because, the species of insect involved in 
decomposition stages change from region to region. 

Studies on successional patterns of arthropods impor-
tant to forensic entomology and has been carried out in 
several regions of world. So far, there were several suc-
cession studies done in Turkey. However, such studies are 
still scarce in many other regions of Turkey. The specific 
objectives of this study are to identify adults and larvae 
of the Calliphoridae arriving decomposing dog carcasses. 
Results of the present this study could provide entomo-
logical data that can be employed in forensic cases in 
north of Turkey and other similar biogeoclimatic regions.

2. Materials and Methods
This study was conducted from June 2009 to June 

2010 in three different area (urban, coastal and rural) 
of Samsun province, Turkey. In the study, one dogs car-
cass (Canis lupus familiaris L.), weighing 15-20 kg, was 
placed in each area during each season (total 12 carcass, 
per year). 

I. Taflan region: The study area was chosen at Taflan. 
This study location was a coast of Samsun that is locat-
ed 40 km from centre of the city. The area is located at 
41°26’ N; 36°0.8’ E and 500 m from Black sea. The main 
road is about 1.5 km away. In its native form, this region 
is characterized by, broad-leaved herbs, mixed grasses 
and deciduous shrubs. 

II. Atakum region: A rural, farming area in the Ata-
kum region of Samsun was chosen as the research site. 
This area, is located at 3035 m above sea level and situat-
ed 10 km from centre of the city (41°15′N, 36°19′ E). The 
predominant vegetation in this area consists broad-leaved 
herbs, mixed grasses, and deciduous shrubs. 

III. City center: The third study area(urban) chosen at 
city center(41°16.2’K; 36° 17’D). The study sites in this 
habitat were located approximately 3 km from the Black-
sea and were partially shaded by low shrubs

The animal model used for this study was the dog 
(canis lupus familiaris l.) that had died of natural causes 
from animal shelter of municipality. Each dog carcasses 
(canis lupus familiaris l.) double bagged in 100-gal plas-
tic garbage bags immediately after death and transported 
to the studies area. Each carcass was placed inside a cage 
constructed of wire mesh 2.5 cm mesh 2.5 cm wide all 
sides. Cages were open on the front so that the carcasses 
were in direct contact with the ground, allowed for full 

environmental exposure and staked to the ground to pre-
vent disturbance of the carcasses by vertebrate scaven-
gers. The cages is designed to collect a large proportion 
of insect. No mark of animal or human discomfort was 
established during the study. The trap is designed to col-
lect a big proportion of arthropods. Carcasses were ex-
posed directly to sunlight during certain parts of the day, 
whereas at other times they were shaded and placed under 
a wooden cage for attracting arthropod specimens dur-
ing season. All dogs were placed on study site in four 
seasons, three dogs were used in each of the four experi-
ments and left to decompose naturally. Each experiment 
period lasted until the whole carcass was expended. Envi-
ronmental data for each season were gathered at the local 
weather station, in same time weather data were collected 
during each site visit for the duration of the study. Carcass 
temperature was taken with a thermometer. Carcasses de-
composition proceeded at different rates during seasons 
therefore the sampling protocol was arranged accordingly 
for each seasons. Sampling was conducted daily in sum-
mer and autumn and three times a week in winter and 
spring. During each sampling, the state of the carcass, 
physical modification, weather conditions and insect ac-
tivity were recorded. During collection, samples of in-
sects were collected from on, in and under the carcasses 
as well as the surrounding soil to provide ensure as many 
diverse species as possible were gathered. 

Methodology of Laboratory
All insects observed were sampled, according to de-

velopmental stages of insects. Larvae, pupae and adults 
were collected from the carcasses. Adult insects speci-
mens associated with carrion were collected from the car-
casses using aerial sweeps and net and manual collection 
the larvae, and pupae samples were sampled using for-
ceps. Adult beetles and crawling insects, were captured 
by hand or with forceps and pinned for later identifica-
tion. Samples of larvae were divided in two where half 
were killed at the site by immersion in near-boiling water 
and preserved in 70% ethanol and half were taken to the 
laboratory for rearing. The rearing of larvae was for con-
firmatory identification objectives. Larvae were placed 
on a small piece of raw chicken liver (approximately 10 
g) and then a 3 cm layer of vermiculite was added to 200 
ml clear plastic containers. Pieces of furnished with small 
holes for air circulation, were used to cover containers. 
Containers were held at room temperature (i.e., 22–24 C) 
with a light: dark regime of 12:12 hours. Containers were 
checked twice daily for the presence of adult blow flies. 
Some of adult specimens were put in 70% ethanol. The 
remainder were directly killed in cyanide jars. Ethanol-
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killed insects were preserved in plastic specimen contain-
ers and cyanide killed insects were pinned and put in the 
collection for identification and observation. Soil samples 
were taken, especially for observation of pupae. Pupae 
were collected then transferred to labratory to be reared to 
adulthood. Samples of pupa placed in 200 ml clear plas-
tic containers with sawdust and covered with paper towel 
secured with rubber bands. All samples were labeled with 
the date and time of collection and  the area of the carcass 
the samples came from. Taxonomic determination was 
made by using current keys (14-17).

3. Results
Decomposition Process
The identified samples have been represented in Table 

1. In accordance with Catts and Golf (3), five stages of 
decomposition were examined: fresh, bloated, active de-
composition, advanced decomposition, dry.

Decomposition of the carcasses progressed at differ-
ent rates during the spring, summer, winter and autumn 
studies. Corpses decomposed at a faster rate in seasons 
with higher temperatures. Carcass which was placed in 
summer reached the dry stage in only 23 days, 45 days in 
spring. In contrast, during winter 86 days were required 
for carcasses to reach the dry stage and 76 days in autumn 
because of the evident cooling of the season (Fig.1). Dif-
ferences in the duration of decomposition stages at each 
area and between the seasons studied were only observed 
in the winter. The carcasses which was placed in winter 
had not reached the dry stage in Atakum region. 

In summer, two subfamilies of Calliphoridae family 
were identified: Ch. albiceps arrived to the carcass on 
the first day in all study site. L. sericata arrived on the 
second day in Atakum region during summer. L. sericata 
wasnt not observed during spring and winter (Table 1). 
In summer, Ch. albiceps exhibited the longest period of 
residence in all study area.

During autumn, three subfamilies of Calliphoridae 
family were identified: The arrival of dipteran species 
each season was during the early days of decomposition 

Table 1. Distribution of identified species of Calliphordae during decomposition period. 
Species Seasons

Summer Autumn Winter Spring
F B AC AD D F B AC AD D F B AC AD D F B AC AD D

Ch. albiceps
Ca. vicina
Ca. vomitera
L. sericata

(F: Fresh stage, B: Bloat stage, AC: Active decomposition stage, AD: Advanced decomposition stage, D: Dry stage)

Figure 1. Dog carcasses decay duration in different study 
area during different seasons (A: Taflan region; B: Ata-
kum region; C: City center; F: Fresh stage, B: Bloat stage, 
AC: Active decomposition stage, AD: Advanced decom-
position stage, D: Dry stage).

(A)

(B)

(C)
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of the carcasses in all study area. Of the predominant 
Diptera taxa, C. albiceps (Diptera: Calliphoridae) con-
sistently colonised all carcasses within the first 24 h in 
all study area. L. sericata was observed in Taflan region 
during from bloated stage to end of advanced decomposi-
tion stage. Ca. vicina and Ca. vomitoria at the carcasses 
were delayed in autumn and collected firstly from the end 
of the bloated stage (Table 1).

During winter, two species from only one subfami-
lies of Calliphoridae family were identified: Ca. vomitera 
and Ca. vicina showed a preference for the lower tem-
peratures. Ca. vicina was observed longer period than Ca. 
vomitera. Ca. vomitera were collect from active decom-
position stage to end of advanced decomposition stage. 
Ca. vicina was observed one of the dominant species in 
the three study area (Table 1)

During spring, three species from three subfamilies of 
Calliphoridae family were identified: Calliphoridae was 
represented by three species in the spring. Ca. vicina was 
seen longest duration on the carcass, from fresh to dry 
stage, in this study Other early calliphorid colonisers, Ca. 
vomitera appeared from the bloated stage to the middle of 
the advanced decomposition stage. Ch. albiceps was first 
collected in the active decomposition stage and present 
till dry stage.

4. Discussion
From the evidence of our study, all decay stages seen 

extended from summer to winter and decreased from 
autumn to summer. Undoubtedly environmental factors 
such as ambient temperature, seasons, humidity, rainfall, 
habitat affect arthropod succession and duration of de-
composition stage (8). This is consistent with our find-
ings. In this study, the decomposition changes and rate 
of decomposition observed in all study area were similar.

Carrion insects are impacted by season, with specific 
peaks in activity, abundance and species richness (8,18). 

Calliphorids exhibit definite seasonal preferences in terms 
of activity and abundance. The Calliphoridae species laid 
eggs within 1 hour following the placement of the carcass 
in the study area during summer months but these species 
laid eggs 5 days following the placement of the carcass in 
the study area during winter months. 

This study showed Ch. albiceps was primary invader 
on dog carcass. Ch. albiceps is prefer warmer seasons and 
was disappered when the air temperature is decreased. 
The species was first observed on May 26 and continued 
to be found till November 6 (Fig. 2). Tantawi et al. and 
Wolff et al. recorded Ch. albiceps as secondary breeders 
on rabbit and pig carrions respectively (18,19).

L. sericata was especially abundant in Atakum region 
during summer, in Taflan during autumn. During winter 
and and spring, L. sericata was absent.in all study area. 
Şabanoğlu and Sert (20), Vega and Baz (21), reported that 
L. sericata existed during summer, spring and autumn. 
Horenstein et al. (22), identified L. sericata during winter 
spring and autum.

Due to Ca. vicina and Ca.vomitera showed perefer-
ence for the lower temperatures, these species were the 
most abundant species during winter and autumn. This 
finding is parallel to the findings of the study that was 
carried out by de Prado et al. (23) Ca. vicina was recorded 
for the longest period during our studies in all study area. 
This species was present on the dog carcasses from Oc-
tober 1, 2009 until May 10 2010 (Fig. 2). When tempera-
ture increased, this species disappeared on the carcasses. 
The intensity of Ca. vicina are higher than Ca. vomitera 
in all study area. When we compare intensity of both spe-
cies between seasons; the intensity of Ca. vicina and Ca. 
vomitera in autumn are lower than winter and spring. 
This finding is parallel to the findings of the study that 
was carried out by Tantawi et al. (18), Şabanoğlu and Sert 
(20), Horestein et al. (22), Arnoldosa et al. (24), Prado et 
al. (23), Vega and Baz (21).

In conclusion this study obtained data presented the 
knowledge of the distribution of Calliphoridae species 
during four season as well as the duration of decay rates 
in the north of Turkey. These species may be important 
indicator species of specific stages of decomposition in 
this region. Besides the faunistic information, Calliphori-
dae that could recorded in carcasses were used for estima-
tion of PMI. Due to the absence of regional experimental 
studies, police investigators still do not use entomological 
samples obtained from a corpse as evidence. This study 
begin to fill the knowledge gap and highlights the im-
portance of forensic entomology in Turkey. Mean time 
these data can be used to model future studies. Turkey 
have great diversity of geoclimatic regions, many addi-

Figure 2. Succession of species of Calliphoridae on 
carcasses for 1-year period.
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tional studies are necessary to determine the species that 
are present in different geographic region. 

Acknowledgement
We thank Istanbul University Scientific Researches Projects 

Unit for supporting our study with 3943 numbered project.

References 
1.	 Payne JA. A Summer Carrion Study of the Baby Pig Sus 

Scrofa Linnaeus. Ecology. 1965;46(5):592-602. doi: 
10.2307/1934999.

2.	 Prado e Castro C, Arnaldos MI, García MD. Additions to the 
Calliphoridae (Diptera) fauna from Portugal, with description 
of new records. Boletín de la Asociación Española de 
Entomología. 2009;33(3-4):425-37. Available from: http://
www.entomologica.es/cont/publis/boletines/879.pdf.

3.	 Catts EP, Goff ML. Forensic entomology in criminal 
investigations. Annu. Rev. Entomol. 1992;37:253-272. doi: 
10.1146/annurev.en.37.010192.001345

4.	 Greenberg B. Flies as Forensic Indicators. Journal of 
Medical Entomology. 1991;28(5):565-77. doi: 10.1093/
jmedent/28.5.565.

5.	 Watson EJ, Carlton CE. Spring Succession of Necrophilous 
Insects on Wildlife Carcasses in Louisiana. Journal 
of Medical Entomology. 2003;40(3):338-47. doi: 
10.1603/0022-2585-40.3.338. 

6.	 Kyerematen RAK, Boateng BA, Twumasi E. Insect diversity 
and succession pattern on different carrion types. Journal of 
Research in Biology. 2012;2(7):683-690.

7.	 Gruner DS, Ram K, Strong DR. Soil mediates the interaction 
of coexisting entomopathogenic nematodes with an insect 
host. Journal of Invertebrate Pathology. 2007;94(1):12-9. 
doi: 10.1016/j.jip.2006.08.009.

8.	 Smith KGV. A manual of forensic entomology. London: 
Trustees of the British Museum (Natural History); 1986. p. 
205.

9.	 Abajue MC, Ewuim SC, Akunne CE. Preliminary checklist 
of flies associated with pig carrions decomposition in Okija, 
Anambra State, Nigeria. Animal Research International. 
2014;11(1):1899-904.

10.	Setyaningrum H, Al Dhafer HM., The Calliphoridae the 
blow flies (Diptera: Oestroidea) of Kingdom of Saudi 
Arabia. Egypt. Acad. J. Biolog. Sci. 2014;7(1):49–139

11.	Carvalh, LML, Thyseen PJ, Goff ML, Linhares AX. 
Observation on the succession patterns of necrophagous 

insects on pig carcass in an urban area of Southern 
Brazil. Aggrawal’s Internet J. Forensic Med. Toxicol. 
2004;5(1):33–39.

12.	Goff ML. Comparison of insect species associated with 
decomposing remains recovered inside dwellings and 
outdoors on the Island of Oahu, Hawaii. J. Forensic 
Sci.1991;36:748-753. doi: 10.1520/JFS13085J

13.	Introna FJ, Campobasso CP, Di-Fazio A. Three case studies 
in forensic entomology from southern Italy. J. Forensic Sci. 
1998;43(1):210-214. doi: 10.1520/JFS16117J

14.	Whitworth T. Keys to the genera and species of blow flies 
(Diptera: Calliphoridae)of America North of Mexico. Proc. 
Entomol. Soc. Wash. 2006;108(3):689-725.

15.	Carvalho CJB, Mello- Patiu CA. Key to the adults of the 
most common forensic species of Diptera in South America. 
Rev. Bras. Entomol. 2008;52(3):390-406.

16.	Holloway B. Identification of third-instar larvae of flystrike 
and carrion associated blowflies in New Zealand (Diptera: 
Calliphoridae). New Zeal. Entomol. 1991;I4:24-28

17.	Oosterbroek P. The European Families of the Diptera. 
Identification, diagnosis, biology. Utrecht: KNNV 
Publishing, 2006:205-206.

18.	Tantawi TI, El-Kady EM, Greenberg B, El-Ghaffar 
HA. Arthropod succession on exposed rabbit carrion in 
Alexandria, Egypt. J. Med. Entomol. 1996;33:566–80.

19.	Wolff M, Uribe A, Ortiz A, Duque P. A preliminary study of 
forensic entomology in Medellin, Colombia. Forensic Sci. 
Int. 2001;120:53–59. doi:10.1016/S0379-0738(01)00422-4

20.	Sabanoğlu B, Sert O. Determination of Calliphoridae 
(Diptera) fauna and seasonal distribution on carrion in 
Ankara province. J. Forensic Sci. 2010;55(4):1003-1007. 
doi: 10.1111/j.1556-4029.2010.01366.x

21.	Vega DM, Baz A. Sarcosaprophagous Diptera assemblages in 
natural habitats in central Spain: spatial and seasonal changes 
in composition. Med. Vet. Entomol. 2013;27(1):64-76 

22.	Horensteın MB, Lınhares AX, de Ferradas BR, Garcıa D. 
Decomposition and dipteran succession in pig carrion n 
central Argentina: ecological aspects and their importance 
in forensic science. Med. Vet. Entomol. 2010;24:16–25

23.	Prado CC, Serrano A, Martins da Silva SP, García MD. 
Carrion flies of forensic interest: a study of seasonal 
community composition and succession in Lisbon, Portugal. 
Med. Vet. Entomol. 2012;26:417-431.

24.	Arnaldos MI, Romera E, Presa JJ, Luna A, García MD. 
Studies on seasonal arthropod succession on carrion in 
the southeastern Iberian Peninsula. Int. J. Legal Med. 
2004;118(4):197–205. doi: 10.1007/s00414-004-0446-3

Kökdener M. ve ark. / Adli Tıp Bülteni, 2016; 21 (2): 67-71


