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Abstract

Taphonomic study is first time conducted in Sarawak, Malaysia. In this
research model, two adults female Susscrofa domestica weighed 77 kg each
are killed by machete at the heart region. Then, the bodies are put clothes made
of pure cotton on to mimic the real human body with clothes. Pure cotton clothes
is a favourite for Malaysia’'s population due to hot and humid climate. Later on,
the bodies are being placed in the separate location labelled A and B in jungle.
Taphonomic changes is obeserved. All stages of decomposition like fresh stage,
bloated stage, active decay stage, advanced decay stage and remains stage are
observed and documented. Daily observation on both the bodies is conducted.
The ambient temperature of surroundings, internal temperature of bodies,
temperature of larvae mass, body surface temperature, soil surface temperature
and humidity of air are recorded daily. Time for each stage of decomposition is
determined. During the decomposition process, insects and larvae appeared in
each stage of decomposition process are collected and preserved for reference.
Photos and videos are taken for each subject throughout the research. The
hot and humid climate in Sarawak accelerates the decomposition process. The
time taken for both bodies to reach remains stage is nine days. Both the cotton
clothes are still preserved by the end of research. As a conclusion, an equatorial
climate is accelerating the decomposition process of body in Sarawak, Malaysia.
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temperature and soil composition changes of the environment [6,7].
Thus, taphonomic research is very dependent on the environmental
factor and local condition such as atmosphere, lithosphere, biosphere,
decomposition process, preservation technique and condition of
buried [8]. During the decomposition process, cadaver is break down
into smaller material and absorb into the soil, washed away by rain,

Introduction

Taphonomic study is a research which includes various discipline
such as decomposition process, preservation, dispersion, buried and
exposition of dead body [1]. Forensic taphonomy is an international
endeavour which includes collecting the evidence in crime scene

and interpretation of dead cases [2]. Forensic taphonomy is often
linked with ecological aspect because carcass is considered as
newly emerging microenvironment [3]. Taphonomic study is an
actualistic research which shares common fundamental between
traditional, paleontological taphonomy and forensic taphonomy [4].
Taphonomic study on adult Susscrofa domestica in humid climate in
Malaysia is a study to mimic the real human body decomposition. In
this study, cotton cloth is put onto the adult Susscrofa domestica due
to the preference of Malaysian to wear sweat-absorbent material like
cotton for daily dressing. Thus, it is highly possible to recover evidence
of clothing material that is important to forensic investigation
because in criminal cases clothing will normally be intact, but may
be disturbed by taphonomic process [2]. Besides that, murder case
is quite common and the body is usually dumped in the rural area or
open field in jungle. Hence, the important thing is that we would like
to find out the decomposition rate and taphonomic changes in order
to deduce the post-mortem interval as well as estimation of time of
death.

Apart from that, cadaver is the food source that will initiate
the complex cycle of tropic phase like decomposition process,
assimilation, and dispersion [5]. Cadaver also caused the chemical,

eaten up by insects or evaporated into the air [2]. Taphonomic data
is useful as forensic evidence to determine original death place, ways
of transportation body, criminal activities, and post-mortem interval
determination [8].

In Malaysia, there are several researches conducted to evaluate the
insect succession pattern as well as decomposition process of pigs in
palm oil plantation [9,10]. Malaysia is located in Equator. Equatorial
climate in Malaysia contribute to high and stable temperature
throughout the year. Annual mean temperature of Malaysia is 27.3 °C
except Genting Highlands and Cameron Highlands which have the
lower annual mean temperature of 18.6 'C [11].

The taphonomy study is conducted in small village known as
Bintangor located in Sarawak, East Malaysia. This is the pioneer
research of taphonomic study in Sarawak. In this research model,
two female adults Susscrofa domestica weighed 77 kg each is selected
due to its size that can resemble the adult human body. Susscrofa
domestica as a human body surrogates is an acceptable manner for
scientific research [2]. For the taphonomic study, adults Susscrofa
domestica is used as analogue for human body due to its characteristic
lack of fur, almost same weight with normal human body, and easily
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Figure 1: Map of the location (marked with red circle).

obtain from market [12-14]. Apart from that, the decomposition
process for Susscrofa domestica is almost same with the human body.
The decomposition time for each stage is almost same with human
body under the same environment condition [13].

Hence, the taphonomic study of adult Susscrofa domestica
in Equatorial climate in Bintangor, Sarawak can mimic the real
decomposition process of human body. This pioneer taphonomic
research can generate a complete set of data sheet which includes
pattern of insect succession, post-mortem interval determination
based on the decomposition rate, effects of cotton clothes on the
decomposition process, effects of Equatorial climate on the research
study and comparison of research study between West Malaysia and
East Malaysia in the aspects of decomposition rate. The outcome
of this study can benefit the enforcement body in the investigation
of crime scene involved the human body as well as the researchers
in this field. This study has obtained ethical clearance from Animal
Ethics Committee of the National University of Malaysia.

Methodology

Two adults Susscrofa domestica carcasses weighing 77 kg each
were used in this study. Both of them were killed by piercing at the
heart region with machete. After that, both the carcasses were put on
the pure cotton clothes. Later, the pigs were put on top of the jungle
floor separately which labeled Site A and Site B. Bothe the sites are
120 meters away from each other. Fencing (120 cmx70 cmx48 cm)
was provided to protect the carcasses from animals. This study was
conducted in the morning of the month of May, which was taken
as the first day in the jungle of Bintangor, Sarawak with Equitorial
climate.

Observations were made for 26 days with 3 visits per day except
first day. First visit was in the morning (8 a.m.), second visit was in
the noon (12 p.m.) and third visit is afternoon (6 p.m.). First day
observation was conducted 4 times (11 a.m., 1 p.m., 6 p.m., and 9
p.m.) to evaluate the changes of the carcass deeply. Climatological
data such as ambient temperature and humidity were recorded for
26 days by using digital thermometer and hygrometer. Ground
temperature, body surface temperature, internal temperature and
maggot mass temperature were taken for each visit. Adult flies were
caught by using sweep net. Some of the fly larvae were collected
using forceps and put into ethyl alcohol 70% for preservation [15].
The specimens were processed for storage and kept as record in the
Forensic Science Department, Faculty of Allied Health Sciences, and

Figure 2: Location of the study (Site A and Site B).

Table 1: Stages of decomposition.

Susscrofa domestica A Susscrofa domestica B
Stage

Day Day

Fresh 1 1
Bloated 2-3 2-3
Active decay 4-6 4-6
Advanced decay 7-8 7-8
Remains 9-26 9-26

The National University of Malaysia.
Results

The air humidity in the jungle of Bintangor, Sarawak for the 26
days ranged from 69% to 93% (mean 83.54+6.21%) at site A while
ranged from 73% to 95% (mean 85.27+6.00%) at site B. Three times of
raining were recorded during the study (day-1, 9 and 13).

The ambient temperature ranged from 27.1°C to 32.4°C (mean
30.17+1.34°C) at site A while ranged from 27.0°C to 31.9°C (mean
29.85+1.32°C) at site B. Ground surface temperature recorded ranged
from 26°C to 28°'C (mean 27.38+1.32°C) at site A while ranged from
27°C to 31°C (mean 28.46+1.30°C) at site B.

Maggot mass temperature varied from 33°C to 48'C (mean
43.14+4.85°C) at site A while ranged from 28°C to 51°C (mean
42.417.79°C) at site B. Internal temperature ranged from 27°C to 50°C
(mean 39.23+7.34°C) at site A while ranged from 27°C to 55°C (mean
37.73+8.27°C) at side B.

All of the decomposition processes were taken certain period of
time. From the graph (Figure 1,2), there was a higher temperature of
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Figure 3: Air humidity in Bintangor, Sarawak.

maggot mass temperature and internal temperature.

Five stages of decomposition process were observed in the study.
There were fresh, bloated, active decay, advanced decay and remains
(Table 1).

Discussion

In this study, two adults Susscrofa domestica displayed the five
stages of decomposition process [13]. Each stage of it displayed
certain time period (Table 1). The cotton clothes on the carcass are to
mimic the real human body that still has clothes intact on it. Cotton
clothes are widely used in Equatorial climate [16]. The clothes have
little or no significant effects on the decomposition process. This
phenomenon can be explained through the research done in West
Malaysia [10]. The carcass without the clothes on the body showed
the same decomposition process time with the carcasses in Bintangor,
Sarawak. Overall, the clothes is not decomposed and still preserved
in good condition. Only slightly colour changes from original blue
to brown due to contamination by putrefaction fluid. Generally, the
textile material will undergo different rate of decomposition and
greatly depends on the composition, colouring, and treatment done
on the textile [2]. The cotton clothes cannot withstand the acidic
environment. The putrefaction process will alter the surroundings
and eventually promote the microorganism activity, increase the
pH and redox reactions [17]. The clothes in the study are still well
preserved due to the blue synthetic colour used on the clothes. The
coloured-synthetic pigment can prevent the clothes from being
decomposed [18].

The air humidity in Bintangor, Sarawak is high and always
above 65% during the study (Figure 3). Air humidity is higher in
the morning and afternoon if compare to noon due to heating
effects by sun. Bintangor in Sarawak displayed Equatorial climate
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Figure 4: Data from site A and site B.

characteristic. Thus, it will accelerate the decomposition process of
Susscrofa domestica. Cadaver has 60% to 80% water inside the tissue.
During the decomposition process, there is competition of water
between the decomposition and drying process [19]. In an extremely
humid condition, decomposition process will slow down due to
saturated water in the tissue [20]. On the other hand, humidity is
positively correlated with the insect’s activity [5]. Further research
had proven that rain has little or no effects on the insect’s activity [5].
In this study, the adult flies were reduced greatly during the rain but
the larvae were still active. During the rain, adult flies were hiding
inside the clothes worn by the carcass and behind the leaves.

Taphonomic study in Bintangor, Sarawak showed the ambient
temperature of site A and site B were high, stable and displayed
same data distribution pattern (Figure 4). Ambient temperature is
vital and influential in decomposition process [5,20]. Thus, faster
rate of decomposition is observed in high ambient temperature [21].
The ambient temperature of Bintangor, Sarawak is always over 25°C
during the study. Thus it is promoting faster decomposition rate on
the both the carcass.

The ground surface temperature of site A and site B show
temperature over 25°C but lower 31°C (Figure 4). Ground surface
temperature did not fluctuate drastically according to the ambient
temperature. Generally, the ground surface temperature is always
cooler due to shading effect from the surroundings trees. So far there
is no research being conducted and proven that there is correlation
between decomposition process and ground surface temperature.

Two major species of blowflies were identified i.e. Chrysomya
megacephala and Chrysomya rufifacies. Maggot mass temperature
was recorded from the beginnings since the emergence of the first
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Advanced decay stage

Figure 5: Different stages.

instar larvae which initially feeds on fluid exuded from the carcass.
The first instar larva was usually found at the mouth region which
filled with bloody fluid due to the internal trauma [22]. On the
other hand, the maggot mass temperature had no different with the
ambient temperature but increased drastically during the emergence
of the third instar larvae [21]. The maggot mass temperature of
site A and site B reached around 50°C (Figure 4) during advanced
decomposition stage (Table 1). Maggot mass temperature is always
higher than ambient temperature [21]. Increased decomposition rate
is directional proposed to the increased temperature [5]. In addition,
the clothing worn by the carcass was providing heat to the eggs and
larvae [22]. Maggot mass temperature increased drastically due
to increased rate of decomposition process and biological activity
[23]. Maggot mass temperature started to increase on the second
day which was the bloated stage for the carcasses. No maggot mass
temperature was recorded on the ninth day which was the remains
stage commenced. This phenomenon was due to depletion of tissue
for maggot consumption and all maggots had fully developed into
adult flies. New maggot emergence was impossible due to lack of
interest of adult flies to lays eggs on the remains.

Apart from that, internal temperature of both Susscrofa domestica
is 55°C which is highest during the advanced decay stage (Figure 2).
This temperature is equal to the maggot mass temperature. Thus, the
active decomposition process was taken place. Furthermore, increased
rate of decomposition and biological activity will directly elevate the
temperature [23]. From this study, the internal temperature started to
drop on 9™ day (Figure 5) signaling beginning of remains stage and
decreased maggot activity. The decomposition process is decreased
due to depleted soft tissue for further autolysis. The amount of
insect presence was greatly deduced. According to Payne (1965),
to determine starting point of remains stage immediately after the
advanced decay stage is difficult. However, the starting point of
remains can be determined by the surrounding flora or weeds around
the carcasses. On the other hand, no growing of flora or weeds was
clearly observed in the study conducted in Bintangor, Sarawak. Thus,
the guideline of observing the starting point of remains stage cannot
be applied in this study. However, the internal temperature and
maggot mass temperature are the most appropriate way to determine

each of the decomposition stage.
Conclusion

In conclusion, the taphonomic study in Bintangor, Sarawak
showed that five stages of decomposition is clearly defined and each
of the stages taken certain time period. The cotton clothes had little
or no significant effect on the decomposition process as the ambient
temperature effect outweighed the clothing effect. The Equatorial
climate in Bintangor, Sarawak has increased the rate of decomposition
process. The decomposition process of carcass in West Malaysia and
East Malaysia (Bintangor, Sarawak) is almost same.
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