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ABSTRACT

Flies are the most important species in forensicsletigth of death can be determined by identifying changes
that occur such as identifying flies fourth corpses. The time between flies laying eggs and forraing
developmental stage can be used to estimate the timethf derval development varies from place to place
depending on weather, temperature, and humidity, and sodaetid@arch on larval development has never been
carried out in Toba Regency. This study used descriptive olieaalaesearch with a prospective study design.
Variables were measured at the same time as tharobstook place. The study used primary data to determine
the genus and length of fly larvae on the carcass dfawiats, using 7 (seven) samples of Wistar rats aged 3-4
months and male with a weight of 150-250 grams. This stimdgdato obtain data on the development of fly
larvae and their relationshipthe lengthof deathin Porsea, Toba district. The relationship. From the steslyits,

the development of the life cycle of flies in Porseatilit, Toba Regency, namely after a few hours the flie
landed on dead mice, and eggs were found in the miceadf®@r hours to 24 hours. Estimated time of death for
one to two days, found first instar larvae with a g2 mm - 4.5 mm. Estimated duration of death of two to
three days found second instar larvae with a size of 5.2 @82 mm. Estimated time of death of four to seven
days foundn third instar larvae with a siz# 11 mm - 20.1 mm. Estimated duratiaf deathof eightto nine days
found prepupa with a size of 8.8 mm - 12.4 mm. The estinhetgrth of death is ten to thirteen days pupae with
a size of 6.5 mm to 12 mm. Flies are found after thirtedourteen days. The conclusion from the study: The
estimated lengtbf deathon averagen Toba Regencis 13-14 days with the identificationf the type of fly found
Sarcophaga sp. Dan Chrysoma sp.

Keywords: identificatiorof changes, larval length tinoé death.

1. INTRODUCTION

The crime rate is predicted to increase, both glotzaity nationally. The recorded global crime rate in the form
of murder in 1990 was 362,000 cases to 464,000 cases in 2017. Thisdiguedicted to continue to increase
until 2030. Meanwhile, the crime rate in Indonesia since 2B was 357,197 cases in 2016, up to 336,652
casesn 2017, and 294,281 casas2018.In contrasto the national crime rate which tendsdecrease, the crime
rate in Toba Regency increased in 2017-2019, namely 266 cases jr32R1cases in 2018, and 389 cases in
2019 This crime ratis usedto see the level of crime vulnerability a city over a certain period.

The discovery of a corpse which is occasionally reportediésof a crime victim, although it cannot always be
categorized as a victim of a murder crime. To find oaetdRact cause of someone's death, it is necessary to
identify the body. The corpse identification process e#te the form of an external examination and an internal
examination. The external examination consists of an ims@hination carried out by a forensic entomologist.
Through this examination, the type, cause, mechanismiraadf deattcanbe determined.

The time of death can be determined by identifying the gisithat occur, such as identifying flies found on a
corpse. Flies are the first living creatures to landa corpse, sometimes within minutes of death. Fliealaoe

the most important species in forensics. Apart from thias are also found in large numbers so it is midedyl

that flies can be used to predict the time of death. fithe between flies laying eggs until they form a
developmental stageanbe usedto estimate the timef death.

Identification of fly species is done by measuring tiregth of the larvae. It is estimated that 36-48 houes af
death, fly larvae wilbevisible, marking the stadf the decomposition process. This method has been uskd in a
regions or places in the world, such as the resultspafrt® or research by Wang et al (2019), Metcalf (2019),
Laksmita (2013), Sharnetal (2018), Bonaccét al. (2017), Badenhorst and Villet (2018), Manik (2018), and Pai
(2007).

Factors that influence larval growth are factors tzet indirectly determine the length of time of death, such as
the presencer absencef free air, environmental temperature, corpse temperatateha locatiorof the carcass
indoorsor outdoors. Another determining facisithe geographic locatiaof anarea whictcaninfluence the size

of the larvae and the type of fly larvae. Not only udargae, determining the age of adult flies can also be used
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Portsea is one of the sub-district cities in Toba Regand is the second largest city after Balige (thetabpi
Toba Regency). With a fairly large area (37.88 km2 or 1.87%eofotal area of Toba Regency), the height of
the area is 905 1,200 meters above sea level, the distance to Baligeimd 19 km, geographical location
(2024:2037' North Latitude and 99003-99016 ' BT) and the population in 20194220 people and with a
population density of 375.40 people/km2, this niigybe free from crime.

2.METHOD

This research is research using descriptive obserehtiesearch with a prospective research design. Variables
are measured at the same time as the research takesRésearch using primary data to determine the genus
and lengthof fly larvaeon Wistar rat carcasses.

This research was conducted in one of the sub-distridtseirToba Regency area, namely in Porsea District.
Portsea Districts a sub-district city ants the second largest city after Balige. The reseaahaarried out from
July-August 2020.

The populatiorin this study was Wistar rats. The samjitethis study were Wistar rats that had been addpted

a week. There are 7 Wistar rats.

This research consisté two variables, namely independent and dependent varidillesndependent variable
in this study is the length of death while the dependent Variialthis study is the development and type of fly.
The sample usdd this research must meet the inclusion and exclusiterieriThe inclusion criterig thisstudy
were white mice that were purchased and adapted for 1\ee&) The exclusion criteria in this study were that
mice died before the research was carried out.

The way this research worlsasfollows:

1. Place 7 Wistar rats in a row.

2. The mice were adaptdd their respective places for a week. During the weekdaptation, Wistar rats
continuedo be fed asusual.

3. The rat was euthanizéa the normal way (neck dislocation) and given a 5 (for@long incisionin the right
abdomen, then kept a container and placéal the cage.

4. Wait until the flies lanan the carcass and lay eggs. Observations begin atéugje.

5. If changes are visible in the sample, the larvae a@&sored. Measurements begin by placing the larvae in hot
water and alcohdothat they die, then measuring them using millimetpepand recording them.

6. Identify the type of fly larvae using a microscope. Idecaifion of fly types is carried ot the laboratory.

3. Result

Characteristicef the Research Sample

The research determined a sample of 7 (seven) Wistar rat? egyeonths, weighing 150-250 grams and male.
Maintained adaptation for 1 (one) week from 15 July 2020 tduli 2020, then on 22 July 2020, the cervical
spine was dislocated after which tight abdomen was cut and plade@n open container, and placedPorsea
District, Toba Regency.

Characteristicef the Research Sample

The research determined a sample of 7 (seven) Wistaigeds2a3 months, weighing 150-250 grams and male.
Maintained adaptation for 1 (one) week from 15 July 2020 tduBi 2020, then on 22 July 2020, the cervical
spine was dislocated after which the right abdomen wiaanz placeih an open container, and placedPorsea
District, Toba Regency.

Pic 1. Wistar rat adaptations
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Pics 2.GPSlocation where te reerc W conducted

The number of samples in this study was 7 (seven) Wattaaged 3 - 4 months and weighing 150-250 grams
which were placeth the Porsea District area, Toba Regency.

The estimated time of death can be determined by obgahérily's life cycle from starting as an egg then
becoming a first instar larva, then becoming a seacastdri larva, and then becoming a third instar larvesres
this can be distinguished microscopically by looking atsfhieacles (spiracular slits). The first instar larva is
newly formed, then if you observe the slit spiracles theegwo, meaning it is instar Il, then you observe three
spiracles anit is very clear, which mearisis instarlll larvae.

Then the third instar larva will develop into a prepupsnttevelop into a pupa and then become an adult fly.
Sometimes the flies do not lay their eggs on the sardaut the larvae hatch directly in the mother's body
(ovoviviparous).

In this area, flies of the type Sarcophaga sp, ChrysonandpChrysoma megacephala were found. In the fly
type, Sarcophaga sp. is found in many highland areasasitmiprevious research conducted in Semarang.
Sarcophaga sp. is very important to forensic entomdbegguse it can be the first, or one of, the first
arthropods to arrive at a corpse. The species has strogg amd can fly in bad weather when other arthropod
species cannot fly. Sarcophaga is most often associ#ttedaspses found at high altitudes and inside buildings
(Byrd and Castner 2001).

The estimated time of death studied in Porsea Distridia Regency was under one day, which can be
determined by flies a few hours landing on dead miceafiedseveral hours to 24 hours, eggs were found on
the mice. An estimated time of death of one to twesday be determined if first instar larvae with a siz2

mm - 4.5 mm are found. An estimated time of death of ontbriee days can be determined if second instar
larvae with a size of 5.2 mm13.2 mm are found. The estimated time of death is toaeven days if third

instar larvae with a size of 11 maR0.1 mm are found. An estimated time of death of eighinte days can be
determined if a prepupa with a size of 8.8 mf2.4 mm is found. An estimated time of death of ten ttet
days can be determined if pupae with a size of 6.5 mm tondare found. Flies were found after thirteen to
fourteen days, which can also estimate the time of d8athne fly life cycle from egg to fly in the Toba
Regency area takes thirterfourteen days.

The changes that occur in flies in the highlands take lohgarih the lowlands, whereas, in previous research
in Medan, whichis a lowland area, the time requirfetd changedn fliesto occur in one cycle took ten twelve
days. Where this is the average, namely that larvapleberthe third instar phase taking five to six daysrgefo
pupating (Smith and Whitman 1992), although other research shodardt®n of larvae is seven to nine days
ata temperaturef 25 ° C (Pape 1996)

The reason for this difference is that larvae amangly influenced by geographic natural conditions such as
temperature, humidity, and rainfall. Higher temperatgerserally accelerate larval development, especially
during the third instar.

In this study, temperature, humidity, and rainfall levelseweot measured and we looked at the types of fly life
cycles based on the species of flies that landed. Sthihaext research will be carried out specifically
regarding the factoris this cycle.

4. Conclusion

The estimated timef death carbe determined by paying attention to the developnoétiie fly's life cycle.
Basedon the research results and discussion alibeanbeconcludedasfollows:

a) From research conductadPorsea District, Toba Regency, the estimated tirdeath from one fly life
development cyclen averagen Toba Regency takes thirteenfourteen days.

b) The types of flies identified in Porsea District, Tobgy&wecy are Sarcophaga sp, Chrysoma sp, and
Chrysoma Megachepala
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