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DETERMINATION OF THE IMPORTANT INSECT FAUNA OF FORENSIC
ENTOMOLOGY IN KAYSERI PROVINCE

ABSTRACT:

The aim of this thesis is the determinations of insects' species of forensic im-
portance in Kayser: province. The experimental part of our study was carried out
between September 2018 — May 2019; during the periods of winter, spring, autumn
seasons in four different regions. In this study, fresh cow liver and chicken muscle
were used as the experimental materials. The traps which allow the insects to enter
easily but which prevent exit were used to collect insect species. As a result, 21 spe-
cies were identified at four different study areas. Calliphora vicina (Robineau-Des-
voidy, 1830) (Diptera: Calliphoridae), Lucilia sericata (Meigen, 1826) (Diptera:
Calliphoridae), Chrysomya albiceps (Wiedemann, 1819) (Diptera: Calliphoridae),
Muscina stabulans (Fallen, 1817) (Diptera: Muscidae), Musca autumnalis (De
Geer,1776) (Diptera: Muscidae), were identified in fall season at all study areas.
C. vicina was identified in winter season. C. vicina, Thricops sp. (Rondani, 1856)
(Diptera: Muscidae), Fannia canicularis (Linnaeus, 1761) (Diptera: Fanniade),
L. sericata, Dermestes frischii (Kugelann, 1792) (Coleoptera: Dermestidae), were
identified in spring season at all study areas. C. vicina was seen from September
to the end of May at all study areas. L. sericata was seen from September to the
end of November and April to end of May at all study areas. Therefore, C. vicina
and L. sericata can be used as an indicator species for determining the Posmortem
Interval in Kayseri.

Keywords: Forensic Entomology, Insect, Kayseri, Seasonal Variation.

e
KAYSERI ILININ ADLI AGIDAN ONEMLI BOCEK FAUNASININ BELIRLENMESI
0z:

Bu ¢aligmasinin amaci; Kayseri ilinde adli agidan énemli bocek faunasinin be-
lirlenmesidir. Caliymanin deneysel kismi; Eyliil 2018-May1s 2019 tarihleri arasin-
da; kis, ilkbahar, sonbahar mevsimleri siirecinde dort farkli bélgede gergeklestiril-
mistir. Calismada, taze biiylikbas hayvan cigeri ve tavuk eti deney materyali olarak
kullanilmustir. Bécek érneklerini toplamak igin boceklerin kolayca girmesine izin
veren ama ¢ikigina engel olan tuzak kullanilmistir. Sonug olarak 4 ¢alisma alanin-
da toplam 21 tiir tespit edilmistir. Sonbahar mevsiminde; Calliphora vicina, (Ro-
bineau-Desvoidy, 1830) (Diptera: Calliphoridae), Lucilia sericata (Meigen, 1826)
(Diptera: Calliphoridae), Chrysomya albiceps (Wiedemann, 1819) (Diptera: Callip-
horidae), Muscina stabulans (Fallen, 1817) (Diptera: Muscidae) Musca autumnalis
(De Geer,1776) (Diptera: Muscidae), tiirleri tiim ¢aligma alanlarinda goriilmiistiir.
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Kis mevsiminde; sadece C. vicina tiréi tim ¢aligma alanlarinda gortlmiistiir.
[lkbahar mevsiminde; C. vicina, Thricops sp. (Rondani, 1856) (Diptera: Muscidae),
Fannia canicularis (Linnaeus, 1761) (Diptera: Fanniade), L. sericata, Dermestes
frischii (Kugelann, 1792) (Coleoptera: Dermestidae), tiim ¢aligma alanlarinda go-
rilmistir. C. vicina Eylil ayindan May1s ay1 sonuna kadar tiim ¢aligma alanlarin-
da gorilmistiir. L. sericata Eylil ayindan Kasim ay1 sonuna, Nisan aymdan Mayis
ay1 sonuna kadar tim ¢aligma alanlarinda géralmistiir. Bu ytizden C. vicina ve L.
sericata Kayseri'de 6liimden sonra gegen zamanin tespitinde kullanilabilir.

Anahtar Kelimeler: Adli Entomoloji, Bocek, Kayseri, Mevsimsel Varyasyon.

EE
1. INTRODUCTION

Insects are found in many places except deep seas and high mountains (De-
mirsoy, 2006). They constitute the largest class of Metazoa (multicellular) with ap-
proximately two million species and have lived for approximately 350 million years
(Triplehorn & Johnson, 2005). They adapt very well to changing environmental
conditions and are found in almost all habitats (Triplehorn & Johnson, 2005). They
are cold-blooded creatures, unable to regulate their body temperature (Triplehorn
& Johnson, 2005; Gennard, 2007) and have a highly developed olfactory organ.
they do (Eberhardt & Elliot, 2008). Egg-larval stages-pupae development stages
require ambient temperature and there is a linear relationship between the hatc-
hing times and growth rates of the larvae and the ambient temperature (Gennard,
2007). The linearity of the relationship between temperature and growth changes
as the difference between the ambient temperature and the optimum growth tem-
perature of the insect increases or as the species approaches the lowest and highest
growth thresholds (Nabity et al., 2006).

The different and unique environments in which insect species live, the fact
that they come to the corpse very soon after death (Carvalho et al., 2000), their
feeding from the corpse and their development, diversity, and the variation of their
frequency according to environmental factors provide spatial and temporal infor-
mation (Varatharajan, 2000). Many studies conducted in recent years have shown
that time of death determinations based on entomological evidence (insect) are
precise and reliable (Gomes & Zuben, 2006). Therefore, entomological findings;
These are important data that support other branches of science in illuminating
forensic events and are used alone when medical parameters cannot be used (A¢ik-
g0z, 2010).

Knowing the order in which insects arrive on the corpse and their developmen-
tal stages, besides answering the questions of when, where and how death occurs,
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smuggling, poisoning (Sumodan, 2002), traffic and plane crashes, sexual abuse
(Benecke, 1998), inheritance cases in enforcement courts (Kokdener, 2016) helps
to illuminate many cases such as elderly and child neglect (Slone et al, 2005).

Insects should be examined in detail from the biological and ecological aspects
and their distribution should be determined (Byrd & Castner, 2001). Members of
the order Diptera are used to estimate the time of death of cases that have passed
shortly after death, while members of the order Coleoptera are used to estimate the
time of death of cases that have passed a long time (Smith, 1986).

Table 1. Some insect families and genera important in estimating time of death
(Amendt et al., 2004b)

ORDER IMPORTANT GENUS
!COLEOPTERA/BELEGATES

2Cleridae (Colored beetles) Necrobia

*Dermestidae (dry mealybugs) Attagenus, Dermestes

*Histeridae (Beetles) Hister, Saprinus

*Silphidae (corpse beetles) Necrodes, Nicrophorus, Silpha
*Staphylinidae (Short-winged) Aleochara, Creophilus

Nitidulidae (Beetles) Nitidula

'DIPTERA/FLY

*Calliphoridae (Carrion flies) Calliphora, Chrysomya, Cochliomyia, Lucilia, Phormia
’Fanniidae (Sewer flies) Fannia

*Heleomyzidae (Sun flies) Heleomyza, Neoleria

*Drosophilidae (Fruit flies) Drosophila

*Muscidae (House flies) Hydrotaea, Musca, Muscina, Ophyra
*Phoridae (Humpback flies) Conicera, Megaselia

*Piophilidae (Cheese flies) Piophila, Stearibia

*Sarcophagidae (Meat flies) Liopygia, Sarcophaga

1.1 Purpose and Importance of Forensic Entomology

One of the first questions that comes to mind in cases of suspicious death is
when the person died, and one of the creatures that can best answer this question
is insects (Hall & Hundington, 2010). Measurement of body temperature in the
tirst 72 hours after death, algor mortis (decrease in body temperature), livor mor-
tis (dead bruise) and rigor mortis (dead stiffness) analyzes (Amendt et al, 2004b),
measurement of potassium amount in eye fluid by biochemical methods (Knight &
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Nokes , 2002), the time of death can be determined by looking at the signs of skin
and nail pallor (Bass, 2001). However, in cases where a longer period of time has
passed since death, these medical parameters cannot be used properly (Anderson,
2005; Ames & Turner, 2003). Insects are almost the only evidence used to determi-
ne the time after death from the initial stage to the advanced stage of decay (An-
derson, 2005; Slone et al, 2005). Therefore, it is one of the most sensitive methods
used in the calculation of the postmortem time from the first day of death (Madea
et al, 2002; Goff, 2001).

1.2. Calculation of Time of Death Using Insect Data

Two basic methods are used in postmortem estimations using insects (Ames
& Turner, 2003). The first of these methods is to calculate ADD (Accumulated
degree days) or ADH (Accumulated degree hours) based on the oldest insect de-
velopment data found on the corpse, and the other method is to use the insect
succession on the corpse.

For each stage (Egg-1.larva-2.larva-3.larva-Pupa-Adult) that the insect egg
goes through until the adult individual is formed, the heat requirements required
for the ADD (Accumulated degree-days) or developmental stages are measured in
hours. ADH (Accumulated degree hour) calculations are made. It is the calcula-
tion of the insect’s egg laying time retrospectively by using the length value of the
longest larva in the corpse and the temperature values at the time the corpse was
found (Tiiziin & Yiiksel, 2007).

The second method, the succession method; It is based on knowing the fresh
stage, swelling stage, active decay stage, advanced decay stage, dry residue-skeleto-
nization (Tiiziin & Yiiksel, 2007) stages, which are the stages of decay of the corpse,
and the knowledge of which type of insect came in which stage (Schoenly & Reid,
1987).

Knowing the time of the arrival of the insect on the corpse in a particular re-
gion, then when a forensic case is encountered, the postmortem time can be esti-
mated by detecting the fauna on the corpse (Goff & Flynn, 1991). However, the ve-
getation, habitat and climatic characteristics of the regions are different and these
differences have an effect on the species (Anderson, 2001). Therefore, succession
data of that region should be known in post-mortem estimations.

Many researchers in their studies in different regions have shown that species
belonging to the Diptera order (Calliphoridae, Sarcophagidae, Muscidae, Fannii-
dae) come in the early stages of decay (Fresh stage and Swelling stage), and that in
the last stages of decay (Active decay, Advanced decay, Dry residue-Skeletonizati-
on) species belonging to the order Coleoptera. (Staphylinidae, Silphidae, Cleridae,
Histeridae, Dermestidae, Scarabaeidae and Nitidulidae) species have been obser-
ved to come.
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1.3. Succession and Order

Depending on the different decomposition stages of the corpse, different insect
species reaching the corpse at each stage is called “insect succession” or “faunal
succession”. Jerry Payne, a PhD student in North Carolina, pioneered the concept
of succession (Goff, 2001). Payne (1965) developed the approach model “The
changes made by the organisms on the corpse attract the other organism group
to the corpse. Therefore, the time spent by each organism group on the corpse
can be determined. Based on this information, the order of arrival of the corpse is
determined by determining the activities of the insects in the decomposed corpse”
(Goft, 2001).

Different odors are emitted in the corpse as a result of biological, physical and
chemical changes, and while these odors are attractive for some species, they are
less attractive for others (Varatharajan, 2000). E.g; Sarcophagidae (meat flies) are
the first family to come and colonize the corpse, and again the Calliphoridae (car-
rion flies) family prefer the fresh stage of decay (Erzinglioglu, 1996). Each insect’s
environment is different (A¢ikgoz et al., 2002), and it has a unique growth rate
(Wolff et al., 2001). Humidity, temperature, and the presence of ammonia-rich tis-
sue affect the laying of insects. Female flies lay their eggs in the oral cavity of the
corpse, in the eyeball, in the vaginal area if it is sexually abused and an open corpse,
in the anus area, in open wounds, moist areas and places that do not see direct
sunlight if it has died as a result of injury.

Smith (1986) grouped the insects that come to the corpse into 4 categories
according to their feeding preferences and ecological roles (Amendt et al, 2004a;
Zehner et al, 2004).

Necrophage Species: They feed on corpses and are the first to colonize (Zehner
etal., 2004). It includes orders such as Diptera (Calliphoridae, Sarcophagidae,) and
Coleoptera (Staphylinidae, Dermestidae, Histeridae) that are used in post-mortem
time determination (Merritt et al., 2000).

Predator / Parasitic Species: They do not feed directly from the corpse. They
feed on the larvae and pupae of other insects and arthropods. Chrysomya sp.(Ro-
bineau-Desvoidy, 1830) (Diptera: Calliphoridae), Histeridae and Staphilinidae fall
into this group (Merritt et al., 2000; Wolff et al., 2001).

Omnivorous Species: They feed on both the corpse and the larvae on the corp-
se, as well as other species. (Merritt et al, 2000) Dermestidae, Tineidae, Hymenop-
tera fall into this group (Amendt et al, 2004b; Zehner et al, 2004).

Incidental Species: They do not feed on the corpse. They come to the corpse
as they seek suitable shelter as an extension of their environment. Includes other
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species such as Collembola, Araneae, Diplopoda (Amendt et al, 2004b; Aggarwal,
2005; Merritt et al, 2000).

1.4. The Main Factors Affecting The Succession Order

Factors such as geographical distribution, season, humidity, precipitation, sun
and temperature are the most important (Voss et al, 2009; Wolff et al, 2001). Whet-
her the corpse is completely submerged in water or burned, buried or in a closed
area are factors affecting insect succession (Archer et al., 2003).

Anderson, 2001, in his study in Hawaii, saw that insect colonization started
earlier in the burning corpse, much more flies lay eggs, and in corpses wrapped in
blankets, fly colonization was delayed by 2.5 days (Hall, 2001).

1.5. Geographic Distribution

Habitat, soil type, meteorological values and vegetation are different in each ge-
ographic region. Therefore, one of the important factors affecting insect succession
is the geographical region where the corpse is found, and each geographical region
has different species (Anderson, 2010).

Although Calliphoridae (carrion flies) and Sarcophagidae (meat flies) were
the first colonists to arrive on the body, differences were found between species.
For example, in studies conducted in many regions, the first colonists were Luci-
lia cuprina (Wiedemann, 1830) (Diptera:Calliphoridae), Chrysomya megacephala
(Fabricius, 1794) (Diptera:Calliphoridae) and Chrysomya rufifacies (Macquart,
1842) (Diptera:Calliphoridae) species from the Calliphoridae family, while Berca-
ea haemorrhoidalis (Fallen, 1817), Parasarcophaga ruficornis, Sarcophaga occidua
(Fabricius, 1794) and Helicoba morionella species from the Sarcophagidae family
were also the first colonist species (Gearly, 1986). In the study in the US state),
the first colonist species were Lucilia coeruleiviridis (Macquart, 1855) (Diptera:-
Calliphoridae) and Phormia regina (Meigen, 1826)(Diptera:Calliphoridae) species
from the Calliphoridae family (Reed, 1958), In Turkey, the first colonists to come
to the corpse are Calliphora vomitoria (Linnaeus, 1758) (Diptera:Calliphoridae),
C.vicina, L. sericata and C. albiceps species belonging to the Calliphoridae family
(Sabanoglu & Sert, 2010).

1.6. Seasonal Factors

Seasons are the main factor affecting the flora, species and temperature of the
regions. While C. vicina and C. vomitoria species are more common in winter, L.
sericata and C. albiceps, which are in the same family, are more common in sum-
mer (Haskell & Williams, 1990). In studies conducted in Maryland (US state), C.
vicina, Calliphora livida (DG Hall, 1948) (Diptera:Calliphoridae), Lucilla illustris
(Meigen, 1826) (Diptera:Calliphoridae) were found only in autumn; L. sericata was
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seen only in summer (Introna et al., 1991). Studies conducted in Finland showed
that Sarcophagidae (meat flies) vary according to seasons and regions (Nuorteva,
1959).

1.7. Temperature and humidity/Sunlight

One of the most important meteorological factors affecting succession is tem-
perature, humidity and direct sunlight (Smith, 1986; Haskell & Williams, 1990).
The temperature of a corpse exposed to sunlight increases rapidly and the corpse’s
decomposition accelerates. The rapidly decomposing corpse rapidly loses its bio-
mass (Hall, 2001). Temperature and humidity affect the presence of the insect on
the corpse as well as the laying and hatching of the egg (Anderson & Cervenka,
2002).

Shean et al (1993) found that sunlight accelerates decay and insect succession
occurs faster (Shean et al., 1993). Turner & Howard (1992), in their study, measu-
red the temperature of the corpse at intervals, found that the amount of larvae and
larval movements on the corpse increased the temperature of the corpse, and the
temperature of the corpse was 20-26 °C higher than the temperature of the envi-
ronment and soil (Turner & Howard, 1992).

Table 2. Lower growth threshold temperature values of insect species in
forensic sciences (Marchenko, 2001).

Species Name Lower Growth Threshold Temperature (°C)
Boettcherisca Septenrionalis 7.8
Calliphora Vicina 2.0
Calliphora Vomitoria 3.0
Chrysomya Albiceps 10.2
Muscina Assimilis 7.9
Muscina Stabulans 7.2
Lucilia Sericata 9.0
Phormia Regina 11.4
Piophila Foveolata 6.4
Protophormia Terraenovae 7.8

2. MATERIAL AND METHOD
2.1. Fieldwork

Our study was carried out in 4 regions between September 2018 and May
2019. The first of the study areas is the Republic of Turkey State Railways guest-
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house land in the city center. Its coordinates are latitude 38°43°50.48”N longitude
35°28°46.08”E. The second of the study areas is Erkilet roadside land.

Its coordinates are latitude 38°45°35.92”N longitude 35°27°55.64”E. The third
of the study areas is the land of the 7th Regional Directorate of Meteorology. Its
coordinates are latitude 38°41°21.69”N longitude 35°29°58.08”E. The fourth of the
study areas is the roadside cemetery land leading to Erciyes Mountain. Its coordi-
nates are latitude 38°37°41.44”N longitude 35°30°46.77”E.

While selecting the study areas, factors such as the vegetation of the regions,
their geographical location and altitude were taken into account. Among the study
areas, the Republic of Turkey State Railways (T.C.D.D.) guesthouse land is in the
city center and was chosen to determine the difference in insect species between
the rural area and the city center. Among the study areas, the Erkilet region was
chosen because it is in a transit transition position to the Malatya-Sivas and Anka-
ra-Istanbul inter-city road routes, and the T.C.D.D. It is 20 km from the land of the
Meteorology Department, 30 km from the land of the 7th Regional Directorate of
Meteorology, and 46 km from the Erciyes cemetery. The land of the 7th Regional
Directorate of Meteorology was chosen because it is close to the midpoint of the
2 regional plots (Erciyes cemetery-T.C.D.D. land). Among the study areas, the Er-
ciyes cemetery land is 26 km away from the city center and 46 km away from the
Erkilet region, which is the farthest region.

The traps are 1500 ml clear plastic water bottle with 150 g of chicken meat or
bovine liver in the inner bottom. In order to allow the insect to enter the traps, the
mouth of the bottle was cut off and placed in an upside-down way, nested in the
bottom part, and hung on trees at different directions and heights, 75 m away from
each other. The study areas were visited systematically every 3 days and the insects
coming to the traps placed in 4 regions were collected with the help of forceps and
taken into sterile 50 ml falcon tubes, and the temperature-humidity values, land
location and date were written. While new traps were left in place of the traps that
were taken, the temperature-humidity values of that day, land location, date, and
which medium was in the trap were written on the label.

On the other hand, the insect larvae in the traps were taken into glass jars,
and bovine livers were placed in them so that they could continue to feed, and the
temperature-humidity values, the land from which they were taken, the date were
written on the glass jars. In order for the larvae to continue their life cycle, a hole
was made in the middle of the lid part of the jars, and a piece of gauze was placed
on the upper part and the lid was closed. Larvae that came to the last feeding stage
were taken from glass jars to rearing pots. Sawdust was placed inside the rearing
pots to enable the larvae taken into the pupa stage to pass into the pupa stage, a
hole was made in the middle of the cover part, and a piece of tulle was placed on
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the upper part of the cover so that the adult insects that completed the pupa sta-
ge could continue their life cycles, and the temperature-humidity values, the land
from which they were taken, were written on the rearing pots. Larva-prepupa-pu-
pa-adult developmental stages were monitored and graded every 2 days. Care has
been taken that the traps do not harm the environment and are not spoiled by
humans and animals. A total of 8 traps, 2 for each region, were left in 4 regions
every 3 days. Due to the low insect population in the winter season, field work was
carried out once a week. Some of the meteorology data is taken from the address
https://weather.com/tr- TR/kayseri/bugun/l/TUKY0286:1: TU from the 7th Regi-
onal Directorate of Meteorology. The terrain photos were taken with the PowerS-
hot SX150 14.1 megapixels Canon digital camera.

Located in the city center, T.C.D.D. in the vegetation of his land; Pinus nigra
(black pine) is present, weeds and shrubs are dominant. In the vegetation of the
Erkilet land; There are Pinus nigra (J.EArnold & Reise Mazriazell Steyerm. 1785)
(Pinales:Pinaceae), Salix alba (Malpighiales:Salicaceae), Populus alba (Malpighia-
les:Salicaceae), weeds and shrubs are dominant. In the vegetation of the 7th Regio-
nal Directorate of Meteorology; There are P, nigra, S. alba, P. alba, Malus domestica
(Rosales:Rocaceae), Prunus armeniaca (Rosales:Rocaceae), Vitis (vineyards), wee-
ds and shrubs are dominant. In the vegetation of the cemetery land of the Erciyes
region; there are P. nigra, S. alba, P. alba, weeds and shrubs.

2.1.1. Laboratory Study

Adult insects collected from the traps and insects that have completed their
development were brought to the laboratory after they were killed in the killing
containers. The samples were examined in Ondokuz May1s University Science Fa-
culty Research and Development Laboratory. Leica MZ 12.5 brand stereo micros-
cope was used for the identification of the samples, a special insect stand was used
to position the samples under the microscope and the identification of the species
was made with the determination keys (Whitworth, 2006; Carvalho & Mello-Pa-
tiu, 2008; Me'ndeza et al., 2008; Shazia. et al, 2006; Gregor et al, 2002; Hava, 2004;
Almeida & Mise, 2009; Bajerlein, 2009).

3. RESULTS AND DISCUSSION
3.1. Insect Species Seen in the Autumn Season

When we evaluate the four regions in terms of the Autumn season; C. vicina,
L. sericata, C. albiceps, M. stabulans, M. autumnalis are the species seen in all fields
(Table 3., Table 4., Table 5., Table 6.) Species belonging to the Sarcophagidae family
were seen in the other 3 fields except the Erciyes cemetery. The fact that the Erci-
yes cemetery land is at a high altitude and the temperature values are lower than
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other areas may be among the reasons why we did not encounter Sarcophagidae
in the Erciyes cemetery. Sarcophaga sp. (Meigen, 1826) (Diptera:Sarcophagidae)
Erkilet and T.C.D.D. on their land; Sarcophaga argyrostoma (Robineau-Descoidy,
1830) (Diptera:Sarcophagidae) T.C.D.D. and 7th Regional Directorate of Meteo-
rology; Lucilia caesar (Linnaeus, 1758) (Diptera:Calliphoridae), Erciyes cemetery,
T.C.D.D. and 7th Regional Directorate of Meteorology; on the other hand, C. vomi-
toria was seen only in November on the territory of the 7th Regional Directorate of
Meteorology. In C. vomitoria, it is a species that likes and can live at low tempera-
tures like C. vicina. In all fields, only C. vicina and L. sericata species were seen in
October and November. C. albiceps, M. autumnalis, M. stabulans were seen in all
fields only in the first week of September.

When the species seen in the autumn season are evaluated in terms of medium;
M. autumnalis in chicken meat, L. caesar in bovine liver in Erciyes cemetery land;
In the Erkilet field, M. autumnalis, in chicken meat, Sarcophaga sp. in bovine liver;
T.C.D.D. M. autumnalis in chicken meat, L. caesar, species belonging to Sarcop-
hagidae family in bovine liver; In the 7th Regional Directorate of Meteorology,
L. caesar, M. autumnalis, C. vomitoria were observed in chicken meat, but not in
cattle liver.

When we look at the numerical distribution of the species seen in the study
areas; While 6 species are seen in Erciyes cemetery and Erkilet lands, T.C.D.D. and
8 species were observed in the lands of the 7th Regional Directorate of Meteoro-
logy (Table 3., Table 4., Table 5., Table 6.). The % distribution of the species in the
autumn season is given in Table 7. The most common species in all fields are C.
vicina (76.82%) and L. sericata (21.27%).

Table 3. Insect species seen in Erciyes cemetery land

Autwm Food
Chicken meat Bovine liver
Months species species
Order Family species percent  Order Family species percant
mumbers 5 mumbers ]
Calliphora vicina 214 8425 Calliphora vicina 366 9173
Calliphoridae ~ Lucilia sericata 30 1181 o Lucilia sericata 12 301
Chrysomya ) 079 Calliphorida Chrysomya 1 101
albiceps albiceps - -
Musca utumnzlis 3 L1E Lucilia cassar 3 01
Muzeidae 2 sen
¢ : Muscina 5w Muscidae Muzeima 1 o
Total mumber of 254 100 Total number of 300 100
g samplas samples
i . R N . - .
8 a Calliphora vicina 143 8034 Di Calliphora vicina 366 83.73
£ Lucilia sericata 35 15.66 Lucilia sericata 7 1625
& -
Total murber of 7 100 o Toplam fmek 47 100
samplas Calliphorid sayis
% Callipheridae  rvayinora vieina 54 B34S Calliphora vicina il 58.61
=}
“ Lucilia sericata 15 1435 Lucilia sericata 1 139
Total mumber of 10 100 Totalmm:lbial of n 100
sammplas camples
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Table 4. Insect species seen in Erkilet land

Food
Aty
Chicken meat Bovine liver
Months
o . species  percemt o - : ercent
Ordar Family species srmbars o Ordar Family species mumbears species P p
‘B Calliphora vicina 68 48.57 Calliphora vicina 36 36
'S-E Calliphori
9 g Lucilia sericata 33 dae Luciliz sericata 10 10
Chrysomya albiceps 2 Chrysomya albicaps 1 1
Musca autumnalis 3 Muszcidae Muscina stabulans 5 5
b .
Muscida N
“ uscidas  y becina stabulans 14 10 5“‘;3'::‘“5 Sarcophaga =p. 28 2%
g Totasl;;u;z::iy of 140 100 . Total number of 100 100
. 5 i samplas
A Calliphora vicina 83 533 Calliphora vicina 143 66.51
g Lucilia sericata 83 46,63 Luciliz sericata 73 3549
o
a : Tatal mmber of 178 100 Total mumber of 218 100
samples Callinhori samplas
g p Calliphora vicina 163 88.71 dae Calliphora vicina 152 B4.52
i
ZS Lucilia sericata 21 1129 Luciliz sericata 27 15.08
Tatal mmber of Total mumber of
186 100 17% 100
samples samplas
Table 5. T.C.D.D. insect species in the field
Aut Food
utumn Chicken meat Bovine liver
Months . .
Order Family species species Percent Order Family species species Percent %
numbers numbers
Calliphora 35 4118 Callighora 36 18.65
vicina vicina
Calliphoridae ~ Lucilia 2 235 Lucilia sericata 2 27
sericata Calliphoridae
Chrysomya 32 3765 Lucilia caesar 1 135
albiceps
5
£ Musca 0 1176 Chrysomya 23 31.08
3 . autumnalis albiceps
E Muscidae Muscina 6 7.06 Muscid: Muscina 6 811
- stabulans ! useidae stabulans g
Sarcophaga sp. 1 135
Sarcophagid
arcophagidae  Sarcophaga 5 676
argyrostoma
s Total =
i number of 85 100 3 Total number 74 100
£ 2 of samples
5 samples a
Calliphora 76T Calliphora 164 6236
vicina vicina
g Lucils
< ueria 38 3423 Lucilia sericata 99 37.64
3 sericata
=]
Total Total number
Calliphoridae ~ number of i 100 Calliphoridae of samples 263 100
samples
Calliphora 130 9489 Calliphora 154 88
\_ vicina vicina
H .
s Lucilia 7 5.1 Lucilia sericata 21 12
53 sericata
z Total
number of 137 100 Total number 175 100
of samples
samples
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Table 6. Insect species seen on the land of the 7th Regional Directorate of Meteoroloji

Aastumn Food
: Chicken mast Bovins liver
Months - -
Ordar Family species et P“.;j.“’ Order Family spacies i P".zi“‘
Calliphora vicina 81 4309 Calliphora 119 9.0
vicina
Culliphorda Lucilia sericatz 75 3989 Callphoridas Loz sericata 142 46,56
= Chrysomya 2 Chryzomya
o 13 691 e 2 10.19
1 Lucilia caesar 5266 Muscidas Museina 10 328
Minscina . - Sarcophaza
g - i 0 5n i — 2 0.66
Musea 1 106
g Sacophasida 3:\‘;?4‘:;‘; T L6
. Total mmsher of Diptera Total mumher of ..
& - 188 100 i 305 100
3 Calliphora vieina 125 7862 Cﬁi"" 105 80.77
] Lucilia sericata 213 Lucilia sericata 23 19.23
S Total mumber of s 1m0 Totalmumber of 140 100
E— Calliphoridae stz Callipharidaa C":]’f"l“
Calliphora vicina 84 9438 mpﬁfﬁ 167 58.83
g Lucilia sericata 4 449 Lucilia sericata 21 117
L Calliphora
‘}- vomitoria 1 L2
Total mmber of Total mamber of
p—— 89 100 p—— 188 100
Table 7. Insect species seen in 4 regions in autumn
Crrder Faruly Species species numbars Parcent %
Diptara Calliphoridas Calliphora vicina 3178 76,82
Lucilia sericata B80 2127
Chrysomya albiceps 32 077
Lueilia caesar g 022
. Calliphaora vemitoria 1 0.02
Diptera
. Wiusea auhwmralis g 0.1%
hnzcidas . _
Muscina stabulans 13 036
. Sarcophaza argyrostoma 4 0.10
Rarcophazidae
Sarcophaga sp. 10 0.24
Total mumber of zamples 4137 100

3.2. Average Temperature/Humidity Values of Autumn Season

In September, the average temperature is 19.2 °C and the humidity is 41.3% on
average; In October, the average temperature is 13.2°C and the humidity is 62.8%
on average; In November, the average temperature was 6.8°C and the humidity was
69.6% on average (Figure 1.).

ANAJAS, 2022, Cilt 37, Sayi 3,Sayfa 663-690



AliDURMAZ T

69.6 ’ 3
£0.0 6.8 - — 66,6 393 6.4 -

@0 B3

200 — —_-_—_'_-.“ N 1-9 -

0.0 -“'__""-—“ J.lf"-r—:"'——-’_

.200 —Eylil— Ekim— Kasm— Arabk— Ocak— §ubat— Mart— Nisan— Mayis
018 2018 2018 2018 20019 2019 2019 2019 2019

Temperahura === == Humidity

Figure 1. September 2018-May 2019 Average Temperature and Humidity
Values
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Figure 2. Temperature and Humidity Values of September
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Figure 3. Temperature and Humidity Values of October
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Figure 4. Temperature and Humidity Values of November

3.3. Insect Species in Winter

When we evaluate the four regions in terms of the winter season; only C. vicina
was seen in all fields. C. vicina is a species that can live in different habitats and low
temperatures. The highest number in December during the winter season in all
terrains; 25 in the Erciyes cemetery; On the Erkilet land 29, T.C.D.D. C. vicina has
been seen, 40 of which are in the field of the 7th Regional Directorate of Meteoro-
logy and 33 in the territory of the 7th Regional Directorate of Meteorology. While
the least number of species was seen in the Erciyes cemetery land (chicken meat
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15, bovine liver 15, C. vicina) among the study areas (Table 8), the highest number
of species was T.C.D.D. (26 chicken meat, 28 cattle liver species, C. vicina) in the

field (Table 9.).

When evaluated in terms of C. Vicina medium seen in winter season, 17 in
chicken meat and 26 in bovine liver in Erkilet land (Table 10.); On the land of the
7th Regional Directorate of Meteorology, 22 in chicken meat and 25 in bovine liver
were observed (Table 11.). The % distribution of the species in the winter season
is given in Table 12. The most common species in all fields are C. vicina (100%).

Table 8. Insect species seen in the Erciyes cemetery land

Wint Food
mter Chicken meat Bovine liver
Months i 5 i b
. . species  Percent N . - species ercent
Order Family species numbers 0 Order Family species numbers o,
December Calliphora 2 100 Calliphora 13 100
vicina vicia
January Calliphoridae ~ Calliphora 2 100 Calliphora I 100
vicina vicina
— Diptera n Diptera  Calliphoridae -
February Calliphora 100 Calliphora 1 100
vicina vicina
Total Total
number of 15 100 number of 15 100
samples samples
Table 9. T.C.D.D. insect species in the field
. Food
Winter 5 T
Chicken meat Bovine liver
Months
. . species  Percent . . species o
Order Family species numbers % Order Family species numbers Percent %
December Cal!lphora 18 100 Cal!lghora 22 100
vicina vicina
January Calliphoridae ~ Calliphora 6 100 Calliphora s 100
vicina vicina
———— Diptera ST Diptera  Calliphoridae ST
February Calliphora 2 100 Calliphora 1 100
vicina vicina
Total Total
number of 26 100 number of 28 100
samples samples
Table 10. Insect species seen in Erkilet land
. Food
Winter N P
Chicken meat Bovine liver
Months
) ) species  Percent ) ) species .
Order Family species numbers % Order Family species numbers Percent %
December Calliphora o100 Calliphora 18 100
vicina vicina
January Calliphoridae ~ Calliphora 5 100 Calliphora 6 100
vicina vicina
——— Diptera - Diptera  Calliphoridae -
February Calliphora 1 100 Calliphora 2 100
vicina vicina
Total Total
number of 17 100 number of 26 100
samples samples
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Table 11. Insect species seen on the land of the 7th Regional Directorate of
Meteorology

Wint Food
inter
Chicken meat Bovine liver
Months . s .
. . species  Percent . . species .
Order Family species numbers % Order Family species numbers Percent %
December Calliphora 17 100 Calliphora 16 100
vicina vicina
January Calliphoridae ~ Calliphora 4 100 Calliphora 6 100
vicina vicina
— Diptera n Diptera  Calliphoridae ey
February Calliphora 1 100 Calliphora 3 100
vicina vicina
Total Total
number of 22 100 number of 25 100
samples samples
Table 12. Insect species seen in 4 regions in winter
Order Family species species numbers Percent %
Diptera Calliphoridae Calliphora vicina 174 100
Total number of samples 174 100

3.4. Average Temperature/Humidity Values of Winter Season

In December, the average temperature is 2.9°C and the humidity is 78.2% on
average; In January, the average temperature is -8°C and the humidity is 74.7% on
average; In February, the average temperature was 3.3°C and the humidity was
66.6% on average (Figure 1.).
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Figure 5. Daily temperature and humidity values of December
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Figure 7. Daily temperature and humidity values of February
3.5. Insect Species Seen in the Spring Season

When we evaluate the four regions in terms of the spring season; C. vicina,

Thricops sp., E. canicularis, L. sericata, D. frischii were seen in all fields (Table 13.,
Table 14., Table 15., Table 16.). Musca domestica (Linnaeus, 1758) (Diptera:Mus-
caidae), Erciyes cemetery and 7th Regional Directorate of Meteorology (Table 13.,
Table 16.), S. argyrostoma only in Erciyes cemetery land (Table 13.), Fannia sp.
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Erciyes cemetery and 7th Regional Directorate of Meteorology (Table 13., Table
16.), M. autumnalis, and M. stabulans were seen only in Erciyes cemetery (Table
13.). Dermestes undulatus (Brahm, 1790) (Coleoptera:Dermestidae), Margarinotus
brunneus (Fabricius, 1775) (Coleoptera:Histeridae) Erciyes cemetery and T.C.D.D.
(Table 13., Table 15.), Saprinus subnitescens (Bickhardt, 1909) (Coleoptera:Histe-
ridae) Erciyes cemetery, Erkilet and Meteorology 7th Regional Directorate lands
(Table 13., Table 14., Table 16.) Saprinus vermiculatus (Erichson, 1834) (Coleopter-
a:Histeridae) Erciyes cemetery and 7th Regional Directorate of Meteorology (Table
13., Table 16.), Saprinus caerulescens (Hoffmann, 1803) (Coleoptera:Histeridae)
was observed in the Erciyes cemetery and Erkilet lands (Table 13., Table 14.). Cre-
ophilus maxillosus (Linnaeus, 1758) (Coleoptera:Stafilinidae) was not seen only in
the land of the 7th Regional Directorate of Meteorology, but also in all other lands
(Table 13., Table 14., Table 15.).

When the species seen in the spring season are evaluated in terms of medium;
14 species in chicken meat, 11 species in bovine liver, 6 species in chicken meat,
7 species in bovine liver in Erciyes cemetery land, T.C.D.D. 7 species in chicken
meat, 6 species in bovine liver, 8 species in chicken meat and 6 species in cattle liver
in the 7th Regional Directorate of Meteorology. In the Erciyes cemetery, M. stabu-
lans, M. autumnalis, S. argyrostoma, M. domestica, C. maxillosus were observed in
chicken meat, Saprinus vermiculatus and D. undulatus were only observed in cattle
liver. In Erkilet land, C. maxillosus in chicken meat, S. caerulescens, S. subnitescens
in bovine liver; T.C.D.D. M. brunneus and C. maxillosus in chicken meat, D. un-
dulatus in bovine liver; Fannia sp., S. subnitescens was observed in chicken meat,
S. vermiculatus was only observed in cattle liver in the 7th Regional Directorate of
Meteorology.

In the spring season, while there were the least number of species in March,
the highest number of species was observed in May with the increase in air tem-
perature. Species belonging to the order Coleoptera started to be seen only in April
and May, when the air temperature increased in the spring season, and was seen
only in May in all fields, Dermestes frischii was seen only in the Erciyes cemetery
land in April. C.vicina seen in the spring season increased in parallel with the air
temperature.

When we look at the numerical distribution of the species seen in the study ar-
eas; 8 species were seen in Erkilet land, 16 species in Erciyes cemetery land, 8 spe-
cies in T.C.D.D. and 9 species in 7th Regional Directorate of Meteorology (Table
13., Table 14., Table 15., Table 16.). The % distribution of the species in the spring
season is given in Table 17. The most common species in all fields are C. vicina
(74.51%), L. sericata (11.48%) and E canicularis (11.43%).

ANAJAS, 2022, Cilt 37, Sayi 3,Sayfa 663-690



AliDURMAZ IR

Table 13. Insect species seen in the Erciyes cemetery land

Sori Foad
Frng Chicksn maat Eovine livar
Manths
. - spacizs  Parcest . - specizz  Percest
Order Family species nmmbers 1 Order Family specias 34
Calliphoridss C"‘"-‘Ph"“ 16 ooz Calliphoridse  Calliphora vicina 181 0006
March Fannfidze Famiz. 5 198 Farmiidse  Famniz camicularis 1B om
canicularis E
Tatal mmber of Totzl mumber of
162 00 109 100
samples g‘ samples
o Calliphora 351 BR.T4 e Calliphera vicina 247 8531
Calliphorida2 | iz sericata 5 943 Callpheridie | il sericata 135 13.48
Fanmia sp. 3 0.49 Fanmiidae Fannia canioolaris 2 0.2
Al Fanniidae Famia §
amia LR ES E‘ Dermestidse  Denmestes fischii 3 03
caniculariz
(%]
g Tatal mmiber of 14 100 Total mumber of g7 100
& samples
o Calliphora 665 816 o Calliphora viciza 513 Tl
Calliphorides vicina Calliphoridae
Luciliz sericata 15 1401 g Luciliz sericata 44 2072
Mfusca - . -
. 1 a2 Muscidsa Thric: . 043
Muzcidas domestica & ops 2
Thricops sp. 1 a2 Fammia canicularis 1 014
Fannia Fanrdidas ; -
— cami i 1 012 Fannia sp. 2 0.8
Fammia zp. 5 0.41 Denmastes fizchii 17 145
i Demestidas
Muscina 1 02 Dermestes izt 2 o
Nuscidse salas _
Musca 3 037 Dargarimoms 4 038
N Sarcophaga Saprimis -
My Sarcophagidas areyTo: 1 01z E iteacens 4 0.58
- Diammestes - Saprimus 3 1
Demmestidsa Fischii 14 L72 3 _— - coms 3 043
- eridae semles
Stapiytinidas Cmf‘h‘lm“‘ 1 02 . Saprinus 1 o0
hlargarinoms
g . 4 049
Saprimz
3 zubmitescens 1 0.2
. -
aprim
caerulescens 1 0.2
Saprimz
cermical 101z
Taotal mmber of - Totzl mumber of -
81 100 695 100
samples - samples
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Table 14. Insect species seen in Erkilet land

_ Food
g Syuing Chicken maat Eovige livar
. . Percent
: ) ) Percent ) )
Ll Cirdar Family pecies mms - o Oxder Family speciss pecles o
Callghors & 1 Callipharidae  Calliphora vicins = eas
E A Famiidas  Famia camioularis 1 168
‘Ttal tumaby Tatal mmber of =
Callipharidae mmp];' 65 100 . 50 100
Calliphara 170 o4 Calliphora vicia 54 65.06
Lacilia ER Y Luciliz sericata 1 2280
. Fanmiz 4 . - . . .
't i Fanniidas ° . 3 1.62 Diptera Farmiidae Fannia canicularis 10 12.04
a 7 comiculais
Toul a;‘:‘]’;" 18 100 Toral mumiber of 5 100
C“‘ml’m 126 750 Callighora viciza 135 6588
Caliphoridas ot Calliphoridas
Lucla PR TS Luciliz saricats 13 .63
Fanmiidss Faundz 1 06 Famiidse  Fammiz comicularis 10 100
; Mhscidze  Thricopssp. 2 12 Tusci Thricops =p. 1 051
5 Dermastidas D‘*mﬁ. i s 4 141 =  Demmestidse Danmestes frischii 5 255
Coleoptara —M8M8M8M——— -
Staplylinidse Qm?mnﬁ 1 06 5‘1":::’;5 1 051
masillo o caerale
Saprimuz 1 102
submnitescens )
Total a;‘:‘]’;” 166 100 Toral mumher of 196 100
Table 15. T.C.D.D. insect species in the field
S Food
B Chicken meat Eovine liver
Manths
. . species  Parcent ~ gpecies  Percent
Order Family spacies ug Crrdar Family species I ™
Calliphoridze ~ Colipbora 00 100 Calliphoridze  Coliphora 37 100
M Ve VICma
Totel muber 300 100 Total muer 57 10
Callighora 86 8647 Calligborz 318 75
o icina o =
Calliphoridz: Lucilia 6 606 Lucilia 8¢ 2054
Agpril caricata . sericats -
= " Fannia - [ . Fanniz - -
g Fanniidae cami By 7.07 Dipters Fannidas cani N i 171
Totel mumber %0 100 Total mler 08 100
Callihora 103 7055 Callighors 130 sz
Lucilia o Lucilia - =
Luclia 12 s Lurilia 73 3z
Fanmiidae caf:ﬂ““ ) 6 1781 Fanmiidae Gf:m 2 s
M ridae Thricops =p. 1 06 Mauscidas Thricops =p. 6 24
My Dennestidze  Dommesies 2 137 E Demestes T 08
5 Stplpfinidee  CrooBHilns 1 om ; Demmestes 2 0.8
g maillosus - undulatus “ :
w
Hieridze  DLEUEOW T
T:fJ TIEE a5 g0 T:g’;‘ e 250 100
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Table 16. Insect species seen on the land of the 7th Regional Directorate of
Meteorology

. Food
Spring Chicken mest Bovine liver
N zpecies  Percent zpecies  Parcent
Order Family Ipecies pwnhers 14 COrrder Family species I 8y
Callipharidae ca\]ig:gm 17 5247 )
_— Calliphoridas C“‘H'Pm FERT
N i . o vicina
March Farmiidae iulari 1 1052
Total pumber 10 100 Tatal punber a3 100
of samplas of sarnples
ca\]ig:gm 133 5882 C‘“‘”‘P"“"‘ 116 @7
Callipharidas Calliphorida;
Lacilia n 4 g : Lucilia 16 687
April Fannia 7 E . Fanmiz
Farmiidas P—— 3 1.97 E Fammiidsa caniculari 1 0.43
E Fannis sp. 3 197
Total pumbar 152 100 Taotal rumbar 233 100
of samples of sarples
o ca\]ig:;“ 206 8577 - c"‘mpm 02 ee87
Callipharidas Luciti a - Callipharidas Lucili w 5
acilia 37 4] acilia 37
Famia s 2111 Farniidsa il 1B 123
Farniidas Dermestes
i 2131 ] i 5 ol
Fanniz sp. 10 112 Denmastidas Frischii 5 342
. Musca Ny
May Masci fomastica 1 02 H . Ssgrmus 1 068
Thricaps sp. ] 133
. Dermestes
g‘ Dermestidae st 4 0.88
Saprinus
a Histeridze b 1 0.2
Tortal pumaber 450 100 Total punber 145 100
of samples of samples

Table 17. Insect species seen in 4 regions in the spring season

Ondar Family spacias species Dercent %
Iy Callighora vicina 033 7451
Luciliz sericata 452 11.43
Farmiidas Fannia canicolaris 450 11.43
ae Fammia sp. 15 038
Diptara ) Thricops sp. 20 0.3
D Winzca domestica 2 0.03
Zarcophagidae Sarcophaza aTEyrostoma 1 0.02
Masci Mucing stabulans 2 0.03
Iusca autwrmalis 3 0.07
. Dennastes friachii 34 0.26
Denmestes undulams 2 0.03
Margarinotos nomens 3 .2

Ca &l ;. —

fzopter Histeridas Saprinns venmiculas 4 o1
Saprinns casmlescens 4 o1
Saprime submitescens 5 012
Sraphylinidae Crepphilus maxillosus 1 0.02
Total number of samples 3034 100

https://doi.org/10.7161/0muanajas.1021200 d



Determination of the important insect Fauna ...

3.6. Average Temperature/Humidity Values of Spring Season

In March, the average temperature is 5.6°C and the humidity is 59.3% on av-
erage; In April, the average temperature is 9.2°C and the humidity is 66.3% on
average; In May, the average temperature was 17.3°C and the humidity was 50.2%

on average (Figure 1.).
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Figure 8. Daily temperature and humidity values of March
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Figure 9. Daily temperature and humidity values of April
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Figure 10. Daily temperature and humidity values of May

When our study is evaluated in terms of incoming species and land; it was
observed that the least number of species (Single species, C. vicina) was in the
winter season (December., January., February), and the highest number of species
(16 species) was in the spring. (March., April., May.) (Table 18). The land with the
highest number of species is the Erciyes cemetery land. When evaluated in terms
of the food used in the traps, although it changes according to the season and the
terrain, almost similar numbers of species were caught.

Table 18. Distribution of insect species seen in the study areas by months

Months Order Family species Order Family species
Chrysomva albiceps
) . Calliphora vicina
Calliphoridae . .
Lucilia sericata
Lucilia caesar
September Diptera S
Sarcophagidae Sarcophaga sp.
Sarcophaga argyrostoma
Muscidae Muscina stabulans
Musca autumnalis
October Diptera Calliphoridae Calllplﬁ!ora \./lcma
Lucilia sericata
Calliphora vicina
lliphorid: ili ica
November Diptera Calliphoridae L?.Icllla senceta )
Calliphora yomitoria
Muscidae Muscina stabulans
December
January Diptera Calliphoridae Calliphora vicina
February
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Calliphoridae Calliphora vicina
March Diptera
Fanniidae Fannia canicularis
Calliphoridac Calh?l.wra \./u:ma
) Diptera Lll&,‘llld se}ncdtd}
April .. Fannia canicularis
Fanniidae :
Fannia sp.
Coleoptera Dermestidae Dermestes frischii
Calliphoridac Calliphora vicina Saprinus vermiculatus
Lucilia sericata N Saprinus subnitescens
- - - Histeridae .
Fanniid Fannia canicularis Saprinus caerulescens
annudae Fannia sp. Coleoptera Margarinotus brunneus
May Diptera Musca autumnalis Dermestidac Dermestes frischii
. Muscina stabulans © Dermestes undulatus
Muscidae . — p -
Musca domestica Staphylinidae Creophilus maxillosus
Thricops sp.
Sarcophagidae Sarcophaga argyrostoma

The fact that C. vicina can be seen in all lands from September to the end of
May, it can be caught in the traps in a very short time and can live in different ge-
ographical areas can be used to determine the time of death in Kayseri in Autumn,

Winter and Spring seasons.

L. sericata can be seen in all fields from September to the end of November,
from April to the end of May, not seen in December-January-February and March,
and can be used to determine the time of death in Kayseri in Autumn and Spring

seasons.
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