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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.

Ozet

Amag: Calismanin amaci kopek karkasindaki ¢lirime pro-
sesini ve adli agidan 6nemli Calliphoridae (Diptera) siiksesyon-
larmni belirlemektir

Gerec ve Yontem: Bu ¢alisma Haziran 2009 ve 2010 yillart
arasinda Tiirkiyede Samsun ilinde, ti¢ farkli alanda yapilmustir.
Her mevsimde (1 yilda toplam 12 karkas), her calisma alanina
15-20 kg agirliginda bir tane kdpek karkasi (Canis lupus famili-
aris L.) konulmustur. Ortalama giinliik sicaklik (maksimum ve
minimum) ve nisbi nem kaydedilmistir ve farkl tlirler mevcut
tayin anahtariyla teshis edilmistir.

Bulgular: Lucillia sericata (Meigen), Chrysomya albiceps
(Wiedemann), Calliphora vomitoria (Linnaeus), and Callipho-
ra vicina (Robineau-Desvoidy) tiirleri teshis edilmistir. Topla-
nan tlirlerde mevsimsel dagilimin birbirinden farkli oldugu g6-
rilmistiir. Chrysomya albiceps yazin, ilkbahar ve sonbaharda
goriilmiistiir. Sonbahar ve kisin Calliphora vicina dominant
tirdiir. Karkasin ¢lirime hiz1 kis ve sonbaharla karsilastirinca
¢ok hizlidir. Sonuglar 1smin ¢iirtime hizindaki mevsimsel var-
yasyonlarin belirlenmesinde ¢ok 6nemli oldugunu géstermistir.

Sonug¢: Bu rapor Tiirkiyenin kuzey bolgesindeki bazi Cal-
liphoridae tiirlerini tespit edilmistir. Calliphorid tiirleri hakkin-
daki bolgesel faunastik ¢alismalarin 6nemi sonuglarin gelecek-
teki adli caligmalarda kullanilabilir olmasidir.

Anahtar Kelimeler: Adli entomoloji; Bocek siiksesyonu;
Ceset; Postmortem interval; Cilirlime

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-
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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 1.) that had died of natural causes
from animal shelter of municipality. Each dog carcasses
(canis lupus familiaris 1.) 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
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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).

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

Species Seasons

Summer Autumn

Winter

Spring

Ch. albiceps

Ca. vicina

Ca. vomitera

L. sericata

e

F|B [AC

(F: Fresh stage, B: Bloat stage, AC: Active decomposition stage, AD: Advanced decomposition stage, D: Dry stage)
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Figure 2. Succession of species of Calliphoridae on
carcasses for 1-year period.

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.
Sabanoglu 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), Sabanoglu 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-
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tional studies are necessary to determine the species that
are present in different geographic region.
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