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= ABSTRACT

Nowadays, insects and arthropods have
become beneficial to forensic science. This
also includes crustaceans in the water
(river, sea). They can help the entomologist
and forensic scientist reconstruct and
predict the postmortem interval by studying
their characteristics, life cycle, behavior,
and habitat. The purpose of this article
is to study the importance of amphipods,
which are useful for forensic science and
the justice system. Amphipods are small
freshwater animals known as terrestrial or
aquatic predators. There is a paucity of
reports on the presence of crustaceans

on a dead body after death for a few

hours. Based on the autopsy, amphipods
were found in the stomach and trachea
of a young man's body found in the Chao
Phraya River, Pak Kret Police Station
service area, Nonthaburi Province. By
collecting amphipod samples from the
corpse and micro-CT scanning examination,
the postmortem interval can be estimated
to be accurate to the true value by using
the information from the analysis of
amphipods. Moreover, the incident and
cause of death can be achieved, leading
to the advantages of the justice system
with the resolution of misinterpretation
and postmortem evaluation errors. This
article can be considered a consultative
tool for investigation officers and forensic
pathologists who work on crime scene

investigation and autopsy.

Keywords: arthropods, crustaceans,

forensic, postmortem

m Instruction

Arthropods, including insects, arachnids,
scorpions and crustaceans, are the largest
and most numerous zoological taxon on
earth. Arthropods are present in a wide
variety of locations commonly used by
humans, and they have been reported also
from crime scenes.

During the last three decades, the utility

of forensic entomology in death investigation



has been largely documented in Europe,
America, Australia, and Asia by several
case studies (Campobasso & Introna, 2001)
and experimental works that represent the
references for the discipline.

It is worth mentioning that such cases
and experiments show the potentiality of
this discipline in the forensic pathology
investigation field not only in Post Mortem
Interval (PMI) estimation but also in drug
detection, cadaver transfer and victim
identification (Marchetti; et al., 2013).
Therefore, the arthropods found at a crime
scene and on a victim’s body can assist many
types of forensic investigation (Amendt;
et al., 2007). In particular, they can provide
information about time since death, season
of death, primary crime scene, movement or
concealment of the remains following death,
specific sites of trauma on the body (Benecke
& Lessig, 2001), use of drugs and neglect
of children (Benecke; et al., 2004), elders
(Archer; et al., 2015) and victim’s identification
when the body is removed from the initial
decomposition site.

Despite being highly informative,
arthropods have the potential to strongly
alter and modify the crime scene and the
victim’s body.

Therefore, given the complexity of crime
scene investigations and the necessity to
respond to the six W questions (i.e. What,

Where, How, When, Who and Why) and to
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understand the dynamics of violent crimes,
the forensic entomological knowledge is
of utmost importance, and the forensic
pathologists should be aware of the damage
that arthropods can cause, together with the
useful information they can provide. These
are very important to benefic to the officer
in the investigation and the victims to get

justice. (Viero; et al., 2019)

m Objective

1. To study characteristic life cycle,
behavior, habitat and types of amphipods.

2. To study amphipods found in corpses
for the benefit of determining the preliminary
cause of death.

3. Utilization of amphipods found in

corpses for the benefit of the justice process.

m Conceptual Framework

Ecological Role of Amphipods
Amphipods are a major order of
crustaceans that stands out for their local
abundance (both in terms of density and
biomass), diversity, ecological importance
and role as hosts for parasites. More than
10,000 species are currently described
(Horton; et al., 2020) and colonize all
aquatic ecosystems (freshwater, brackish
and marine), including extreme habitats like

ground water (Jayanth; et al., 2023), some
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are live in the calm water, some stay in
polar and hydrothermal sites, (Poltermann,
2001) and to a lesser degree, (Sheader; et al.,
2004) some terrestrial ones (Friend &
Richardson, 1986). Amphipods not only inhabit
multiple habitats, but also fill different
ecological niches and support several
ecosystem services (Bojko, 2019), (Best
& Stachowicz, 2014). They are omnivorous,
trophically versatile and opportunistic,
having a great diet adaptability (Fano; et al.,
1982). Many species are assigned to the
functional feeding group of shredders,
feeding mainly on leaf material, but some
species are also predators of a wide range
of invertebrates including conspecifics and
congenerics (cannibalism) (Kelly & Dick,
2002), (Piscart; et al., 2009), (Iscart; et al.,
2009). Amphipods are often significant
components of other aquatic systems where
they contribute to nutrient recycling and
provide high-quality food for a variety of
animals, including crayfish, fish, amphibians,
water birds, and semiaquatic mammals.
(Thorp & Christopher, 2015) Amphipods
usually have a laterally compressed,
comma-shaped body, no carapace, and
three pairs of uropods. Sexes are separate
and species of most families are sexually
dimorphic in the size and form of the
gnathopods. Unlike many other crustaceans,
amphipods do not have pelagic larvae or

mancas. (Hughes & Shane, 2016)

Amphipods comprise an order of
crustacea (MacNeil et al., 1997), shrimp-like
in form, which contains mostly marine and
freshwater forms. While some species are
terrestrial, they still require moist habitats.
These terrestrial species are sometimes
referred to as “lawn shrimp” due to their

similarity to true shrimp.

m Main point

General Description and Life Cycle of
Amphipods

Amphipods are elongate and more or
less compressed laterally. They do not
have a carapace (the hard covering of the
thorax common in other crustacea), and
seven (rarely six) of the thoracic segments
are distinct and bear leg like appendages.
The abdominal segments are more often or
less fused, and so the thoracic segments
make up most of the body (Borror; et al.,
1989). They have two pairs of antennae,
with one pair usually very small. The eyes
usually are well developed, but are sometimes
reduced or lacking. Members of this order
have chewing mouthparts (Smith & Whitman,
1992).

Adult amphipods range from 5 mm. to
20 mm. (3/16 to % inch) in length. Arcitalitrus
sylvaticus (Haswell) reaches a length of
8 mm. (3/16 inch), Talitroides topitotum

are 7. mm. in length and Talitroides allaudi



about 3.5 mm. Aquatic species are often
whitish but are seen in other colors also.
The color of terrestrial species varies from
pale brown to greenish to brownish black
when alive, but they often turn red when
they die. (Vanin & Silvano, 2011)
Amphipods are sometimes misidentified
as springtails (Insecta: Collembola).
Springtails (Figure 1) (Collembola, Copyright
©1997-2024) are also very commonly found
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in moist areas, sometimes in vast numbers.
However, springtails are not crustacea,
but insect-like arthropods with only three pairs
of legs, one pair of antennae and usually
a furcula (a forked structure) on the 4"
abdominal segment. The group of springtails
that might be confused with amphipods

also has a tubular structure on the last

abdominal segment.

Figure 1 A photo of the springtail (Isotoma habitus): From Amateur Entomologists

’

Society Site from https://www.amentsoc.org

Eggs are deposited within a brood pouch
on the underside (Pinto, 1990) of the adult
female amphipod’s body. The eggs hatch in
one to three weeks. The young amphipods
resemble the adults and leave the pouch
during the next one to eight days when the
female has her first molt during mating.
The molt usually takes about one hour.
And most species complete their life cycle
(egg to adult) in one year or less (Smith

and Whitman, 1992).

Steps to collect specimens.

Collection of entomological evidence at
the case A0814/49 (Figure 2) samples of
amphipod and preserved samples:

* Preserved samples include specimens
placed directly into 80% ethyl alcohol (label
the details).

After collected amphipods from the body.
Confirm the species of amphipods. It's useful
for entomologist to estimate as close as
the truth minimum of post mortem interval

(minPMI) and the initial cause of death.
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A0814/49

Figure 2 Amphipods specimen

Steps to study amphipods by Micro-CT
scanning

Each amphipod was preserved in 80%
ethanol, was dehydrated in an ethanol,
transferred into hexamethyldisilazane for
several hours and air dried for 24 hours.
No stain was used. Amphipod was scanned
in a SkyScan 1172 microtomograph. To scan
whole body the following were used: voltage
(~80 kV) and current (~50-100 UA) were
tailored for each scan based on body size
and density (Duband; et al., 2011), to obtain
maximum signal to noise ratio and optimal
contrast. The reconstructions of raw images
dataset and “cleaning” was performed
using the Bruker-Skyscan free software
to reconstruct and process the images,

permitting not only reconstruction, but also

virtual slices used to achieve the final
volume rendering reconstructions. A detailed
description of the procedure was published

(Alba, 2014).

m Result

After examining the morphology to
know the life cycle, habitat and behavior of
amphipod (Lowry & Springthorpe, 2001),
which is classified in the Kingdom Animal,
Phylum Arthropoda, Class Crustacea
(Lowry, 2010), Order Amphipoda, Family
Hyalidae.

External morphology in general is:

(1) The body is flat, the dorsal is curved.
The body is approximately 1 - 10 mm. long

and is gray - white in color. (Figure 2)

' This scale is ocular micrometer scale 10 times maghnification under micro-CT scanning.



(2) Amphipod’s body is divided into 3
parts: head, thorax, and abdomen. (Figure 4)
- The head has 1 pair of eyes, 2 pair
of antennae, and a mouth.
- Thethoraxhas 7 segments, consisting
of 7 pairs of walking legs, with the first 4
pairs extending forward and the last 3 pairs
extending backward.
- The abdomen has 6 segments,
consisting of 3 pairs of uropods (tail-limbs)
that help with balance under water, similar

to the rudder of a ship
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(3) Amphipods live in fresh water. Their
food is mostly bacteria that live on decaying
plant and animal remains. Amphipods are
good decompose and good indicator for
environment.

(4) Amphipods are live in the surface of
the ground beneath the calm river. It stays
to a depth of not less than 7-8 meters.

After collected specimens from trachea
(Figure 3 T1, T2) and gastric (Figure Gl, G2)

and studied under micro-CT scanning. The

results are classified as follows:

Figure 3. Amphipods in trachea

T = Trachea

Figure 3. Amphipods in gastric
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Figure 4. Amphipod structure

m Family Hyalidae

Parhyale hawaiensis (Dana, 1853)2
(McLaughlin et al., 2005)

General characteristics: The body is flat
on the sides (Figure 5). Males and females
have different characteristics. The first pair
of antennae is % of the length of the second
pair (Figure 5A1, Figure 5A2). The second pair
of gnathopod claws, the 5" segment is small,
the 6" segment is bigger than the 5" and
oval-like shaped (Figure 5G2). Uropod is a
biramus with the inner ramus being smaller

and longer than the outer ramus (Figure 5U3).

The telson has two lobes (cleft) (Figure 5T).

Habitat found spread wide from
Southeast Asia. China Sea to the Atlantic
Ocean and from this discovery, a male body
was found. Drowned under the Chao Phraya
River in the area of Pak Kret Police Station,
Nonthaburi Province (Pak Kret Police Station
currently, it is a subsidiary branch near the
Nonthaburi Pier, Rama 4 Bridge area). An
autopsy found amphipods in the trachea and
gastric of the deceased. Samples were
collected and then studied under a micro-CT
scanning in order to know the external

shape.

2|t is a binomial naming system which is an international principle used throughout the world.
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Figure 5 Parhyale hawaiensis (Dana,1853) from micro-CT scanning

A = Antenna

G = Gnathopod (prehensile legs)

U = Uropod (like rudder of a ship)

T = Telson

Amphipods have sexual reproduction.
While swimming, the male will hold onto
the female, called an amplexus. After that,
the male will release sperm to the female.
The fertilized eggs are stored in the brood
chamber between the female’s legs. After
that, they will hatch into larvae. They look very
similar to their parents. In some Amphipod
species, the mother and father also help
each other care for the larvae for a period
after they are released from the brood
chamber.

Amphipods were found inside the trachea
and gastric of corpses, which is considered

an extremely important jointed animal in

forensic science. It shows that in addition to
finding aquatic insects, amphipods can also
be found, which is very possible, especially
in countries in the region, hot and humid like
Thailand

Investigators’ initial report on this body
was that found submerged under water. The
corpse’s palms and soles of the feet were
wrinkled and pale and stained with mud.
Which matches the habitat characteristics
of amphipods Parhyale hawaiensis (Dana,
1853) that live on the underwater surface.
The man had choked on mud inside his
trachea and gastric and found amphipods

inside.
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m Conclusion

This report therefore would like to
announce the amphipods are useful and help
in forensic investigations and justice by
studying the characteristics of the amphipods.
As a result, the victims were treated fairly
and the initial circumstances of the death
could be explained as drowning. The corpse’s
palms and soles of the feet were wrinkled,
pale and stained with mud. After autopsy
amphipods Parhyale hawaiensis (Dana,
1853) were found in trachea and gastric.
It's shown that the body was dead at least
6-12 hours in conjunction with the process
of decomposition and the discovery of
amphipods inside and the corpse sank to
a depth of at least 7-8 meters, which can be
determined from habitat of them. It can be
said that this report is only a small part of
reports from Thailand only and very useful

to forensic science and justice.

m Suggestion

Amphipod is a small crustacea-like
animal belonging to (Class Crustacea), of
which there are many species that live in
fresh water and seawater. Amphipod has
many forensic and judicial benefits, such as:

- Amphipod can be used as an indicator
of water quality, as some amphipod can

only live in oxygen-rich water, and some

amphipod can only live in water that contains
various toxins or pollutants.

- Amphipod can be used as an indicator
of the death time of a corpse, as some
amphipod destroys the corpse of a dead
animal floating in the water, so studying the
destruction of amphipod corpses will help
to know the time of death of that corpse
(Post Mortem Interval = PMI).

- Amphipod can be used as an indicator
of an accident or murder because some
amphipod destroys the bodies of dead
people floating in the water. If a corpse has
amphipod’s cuts or teeth marks on a non-face
part, it could mean that the corpse died
before floating in the water, but if the corpse
has amphipod’s cuts or teeth marks only on
its face, it could mean that the corpse died
after floating in the water.

- Amphipods in this article is Parhyale
hawaiensis (Dana,1853) found in trachea
and gastric. They live in the ground water.
All studied can help the the pathologist to
estimate the Post Mortem Interval (PMI)

as soon as the truth (,,,,PMI) and help the

officer to know the body sank to a depth of
at least 7-8 meters and dead at least 6-12
hours. Finally, summarize primary cause of
death a case A0814/49 was drowning. It can
be seen that amphipod is very useful for
forensic science and helps in solving cases

in the justice system.
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