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Abstrak. Perkiraan saat kematian dihitung melalui penelitian dengan empat ekor bangkai
hewan coba babi domestik pada lapangan terbuka dan area bersemak di Manado, Indonesia.
Proses dekomposisi mulai dari tahap segar sampai skeletonisasi berlangsung selama 7-11 hari
dengan tahap-tahap tumpang tindih, yang berbeda dengan di daerah empat musim
(temperate). Chrysomya rufifacies dan Chrysomya megacepahala merupakan jenis lalat
primer dominan yang ditangkap dari sekitar bangkai hewan coba dan dari hasil rearing.
Simpulan: pada bangkai hewan coba yang didominasi oleh Chrysomya rufifacies dan
Chrysomya megacephala, perkiraan saat kematian dengan menggunakan kedua spesies ini
merupakan alat ukur terpercaya. Karakteristik perkembangan serangga amat dibutuhkan
sebagai alat analitik untuk kepentingan penegakan hukum di Indonesia.
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Abstract. Post mortem intervals (PMIs) were estimated in each of four decomposing pig
carcasses located in an open field, as well as in a bushy area in Manado, Indonesia. The
decomposition in Manado, proceeded from fresh to complete skeletonization, which occured
within seven to eleven days, and lacked the intermediate step characteristics of decomposition
as would be found in more temperate climates. Chrysomya rufifacies and Chrysomya
megacepahala were the most dominant fly species collected near the carcasses, and from the
rearing. Conclusion: estimation of PMIs in carcasses dominated by Chrysomya rufifacies and
Chrysomya megacephala is best done by using the two spesies as measuring tools. Detailed
characterization of the development of forensically important species across an array of
conditions is necessary to provide adequate analytical tools for law enforcement agencies in
Indonesia.
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Observations of insects present at homicide
scenes and their stages of development
provide forensic scientists with valuable
information that assist them in estimating
the time and place of death. Knowledge
about necrophilous insect species and their
development is very important to attain this
estimation.
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Numerous studies have been conduct-
ed in varied locales to calculate the deve-
lopment rates of various insect species
under differing climatic and simulated
death conditions." Most forensic ento-
mological studies have been conducted in
temperate and semi-tropical areas in
Europe, and other developed countries, but
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few research has been conducted in tropical
areas, especially in Indonesia.

The objective of this study was to
characterize the infestation of the dominant
necrophilious fly and its effect on other
necrophilous insects in pig carcasses, in
hopes of providing local law enforcement
officers additional tools for estimating the
minimum post mortem interval (PMI) in
Indonesian homicides.

MATERIALS AND METHODS
Carcasses and site description

Observations were made of the
carcasses of four similarly aged 20 kg
domestic pigs located either in an open
field or bushy area in Manado. The two
study sites were situated on the northern
part of Sulawesi Island. The sites were an
open area and a bushy area exposed to 12
continuous hours of sunlight per day.

Procedures

The pig carcasses were placed at the
sites on 27 January 2012. The first two pigs
were killed with stab wounds to the heart,
the third one with a blow to the back of the
skull, and the fourth with a spoonful of
potassium cyanide. The first, third, and
fourth carcasses were placed in an open
field, and the second carcass was placed in
the bushes. Temperature and humidity were
measured and noted twice a day. The daily
mean temperature and humidity were
obtained from the Badan Meteorologi
Klimatologi dan Geofisika (BMKG)
Stasiun Klimatologi Kayuwatu (Kayuwatu
weather station) at the research site.?

Adult flies were captured from above
the carcasses using a sweep net and
immediately killed in a jar containing ethyl
acetate. Collected flies were pinned and
identified as to their species using
taxonomic keys Smith® and Carvalho®.
Maggots collected from the carcasses were
labeled, killed with hot water (80°C), and
preserved in vials containing 70% ethyl
alcohol. Maggot lengths were measured
using hand-held calipers, and data entered

into a spreadsheet. Ten maggots were
randomly collected from throughout each
maggot mass in the orifice of the head, and
body of each pig carcass.These maggots
were immediately placed in plastic jars
containing a layer of fresh pork above a
2cm-soil layer and covered with a punctur-
ed plastic layer. The jars were maintained
in the laboratory at 28°C for rearing. The
adults emerged from rearing were iden-
tified using methods as metioned above.

RESULTS

Manado has a humid tropical forest
climate. The mean temperature from
January to February is 25°C with relative
humidity ranging from 80-100%. The peri-
od of this experiment was in the middle of
the rainy season, when rainfall occurs
almost every day. Rainfall in Manado
characteristically occurs in short, intense
events, two to three times a day during the
rainy season.

Rectal temperatures were recorded by
thermoprobes for the duration of the
experiment. While rectal tissues were
intact, temperatures were consistently
higher in the open-field carcass. The rectal
temperatures diminished from hour to hour,
with the first 8- hour-temperature differen-
ces diminishing almost to none.

The most abundant fly species taken
out of the sweep net from the four carcass-
es were Chrysomya megacephala (Figure
1) followed by Chrysomya rufifacies
(Figure 2). Both Chrysomya were present
from day 1 until the skeletonization phase
(Table 1). Other flies collected included
Hermetia illucens, the muscids, ophyra,
and sarcophagids, but in very small
numbers. All maggots collected from each
pig carcass in the field and reared to
maturity in the laboratory were C.
megacephala, C. rufifacies, and Hermetia
illucens. Carrion beetles such as Dermestes
maculatus, Diamesus ocsulans, and
saprinus were also collected from all
carcasses in this study. Carrion beetles
were observed from day 3 to the end of this
study.
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Table 1. C. megacephala and C. rufifacies presence according the carcasses’ time of death (in days)

Ordo Family Genus

Species

1 2 3 4 5 6

Diptera Calliphoridae Chrysomya megacephala + + + + + +

Calliphoridae Chrysomya

rufifacies

+ + + + + +

Magnification: 0,63 x

Figure 1. Chrysomya megacephala

Table 2. Development stage C. megacephala
and C.rufifacies at mean temperature 25°C and
relative humidity 80-100 %

Development C. megacephala C.rufifacies

Stage (hours) (hours)
First instar 18 -24 14-24
Second instar 25-72 25-60
Third instar 73-120 61-96
Pupae 121-230 97-242

Chrysomya maggot growth was greatest

in the orifice area and in the maggot mass
throughout the body. Maggot length data
from all carcasses suggest that a single
generation of flies infested the carcasses
over the course of observation. The maggot
lengths increased from time to time from
the first instar to the third. The mean
length of these maggots decreased from
the initial stage of thrid instar until the end
of third instar. Size decreases likely
resulted from physiological changes in ma-
ture maggots as they ceased to feed. The
developmental stages of C. megacephala
and C. rufifacies were observed as shown
in Table 1.

The decomposition process only took
7 to 11 days from the fresh stage to ske-
letonization. The five stages that could be

AR

Figure 2. Chrysomya rufifacies

Magnification: 0,63 x

clearly observed in any temperate region,’
in this study were overlapping. The
carcasses in both study sites underwent the
same speed of decomposition. Maggot
masses were found throughout the body.

DISCUSSION

Gennard (2007) divided decomposition into
five general stages: fresh, bloated, active-
decay, post-decay, and skeletal. Transition
from one stage to the other may not be
distinct since defining characteristics may
overlap or vary depending on local con-
ditions. Decomposition is generally very
rapid in the tropics compared to temperate
climates. Decomposition rates can vary bet-
ween different locations based on micro-
habitat differences.’

Decomposition studies have used a
variety of different carcass types and sizes.
It might be expected that small carcasses
would decompose more rapidly than the
larger ones, but because the larger car-
casses attract more flies and supported a
larger number of maggots, decomposition
was actually quite the same. However, ex-
tremely small carcasses such as toads,
lizards, and mice have been reported to
decompose very quickly.’
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Competition among carrion breeding
flies is intense, particularly among the
feeding stages of larvae. The larval stages
of calliphorids and sarcophagids are
adapted for competitive intra- and inter-
specific feeding battles: larvae have short
feeding periods with rapid and efficient
assimilation of food, immature develop-
ment occurs quickly with little moulting,
digestive enzymes are modified for feeding
on bacteria-infested foods, and individual
larvae and feeding aggregations have high
metabolic rates that generate internal heat.?
These two families are the main candidates
to use in the calculation of post mortem
intervals.

This study observed that in natural
conditions in Manado, the sarcophagids,
could not compete with Chrysomya. The
Chrysomya presence excluded the sarco-
phagids from the host. This phenomenon
happened because the development rates
for the sarcophagids were lower than the
Chrysomya, and the life cycle span from
egg to eclosion in the Chrysomya were
shorter than the the sarcophagids.’
Sarcophagid females are also viviparous,
resulting lower fecundity rates compared to
oviparous Chrysomya. Warm environments
and high rates of decomposition favoured
the Chrysomya, while the sarcophagids as a
tool to calculate post mortem intervals was
difficult, considering the difficulties in
finding the oldest Sarcophagids larvae.

Mature C. rufifacies maggots that are
known for their cannibalistic properties of
preying on maggots of other species, seem
not to prey on them because of the
abundant substrate in this study. C.
rufifacies cannot eliminate the presence of
C. megacepahala and other flies. Dimi-
nishing the numbers of other species is
caused by the “burning” temperature that
C.rufifacies and C.megacephala maggot
masses produce. C. rufifacies and C. mega-
cephala are known to be tolerant to high
substrate temperatures, and can survive in
very high densities of maggots in a host.?
Using C. rufifacies and C. megacephala as
tools to calculate post mortem intervals
would be preferable in the case of the two

species dominating the host.

Dermestes maculatus is one of few
beetles that has great value in producing
evidence on corpses. The dermestid fe-
males lay up to 150 eggs that hatch within
about three weeks. The larval stage lasts for
5 to 15 weeks depending on the tempe-
rature and food availability. The speed of
decomposition process in this study may
hinder the growth of the dermestid, because
within three weeks, food availability will
decrease noticably.'® In using D. maculatus
to calculate post mortem intervals, we must
keep in mind that few adults on corpses do
not represent the actual species infestation
on the remains. It is likely that they come
from nearby habitat and only the presence
of a larvae colony represents actual
infestation. Using the D. maculatus larvae
colony can hinder growth, in this case
which would only result in a biased PMI.

CONCLUSION

Growth of insects other than Chry-
somya rufifacies and Chrysomya mega-
cephala could be altered when the two
species dominate the host. Altered growth
rates may result in the bias of post mortem
interval estimation. To estimate post mor-
tem interval in carcasses that have been
dominated by Chrysomya rufifacies and
Chrysomya megacephala, it is best done by
using the two spesies as measuring tools.
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