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ABSTRACT: Flies associated with carcasses of different decomposing whole and parts of animals
were studied in an open fallow plot of land in Nnamdi Azikiwe University, Awka, Anambra State.
The animals parts including Flesh of pork (meat), Flesh of cattle (beef), Liver of goat, Liver of cow,
Blood of goat, Blood of cow, whole Ice fish and whole Fresh fish were exposed to flies in plastic
plates. It took about nine days to become completely decomposed. The study recorded a total of
1,042 individual flies which were collected using sweep net and water traps. The immature ones
were collected with either Art's brush or with blunt forceps. Nine fly families were identified
including Calliphoridae, Diopsidae, Dolichopodidae, Ephydridae, Muscidae, Sarcophagidae,
Sepsidae, Sciomyzidae and Tachinidae. The species of these families include Chrysomya albiceps
Weid., Chrysomya chloropyga Weid., Chrysomya regalis Rob-Desv., Diopsis apicalis Dalm,
Chrysosoma tenuipenna Curran, Discomyza sp., Musca domestica linn .. Sacrophaga bercaea Rob-
Desv, Sepsis sp., Sepedomyia sp., Aplomya sp. and Thelairosoma sp. The mean temperature and
relative humidity of the site during the study were 28.3 ± O. 14°C and 80 ± 0.22 % respectively. Fly
species documented as flies of forensic importance in this study were discussed while their
ecological implications in relation to their diversity and equitability on the carcasses were also
highlighted.
Keywords: Flies, carcass decomposition, forensic insects, species diversity.

INTRODUCTION
Insects are the most dominant and abundant
animal life form on earth and surpass all other
terrestrial animals in number. As a group it
constitutes more than 75% of the world known
animals. Some of the groups are scavengers
(necrophages), feeding on carrion and aiding in
the decomposition of the carcasses (Borror et
al., 1989), especially the larvae of the dipteran
flies. These necrophagous larvae are useful in
forensic science in determining the post
mortem interval of (PMI) of carrions. Their
time of arrival and duration on vertebrate
carrions are the data forensic entomologists
need to estimate when the animal died. This
information is vital in forensic science when
homicide or mysterious death is legally
required. Data collected by forensic
entomologists on the arthropod populations
associated with a deceased individual can be
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used in a number of ways, for example to
determine the place where death occurred and
whether or not a body was moved after death, to
establish the ante mortem ingestion of toxins or
drugs, and to identify wound sites.
Nevertheless, the most valuable use of
entomological data is the estimation of the
postmortem interval (PMI), or the time that has
elapsed since death (Amendt et al., 2004; Gill,
2005; Gennard, 2007).

Pathologists can estimate the time of death
based on several biological parameters such as
lividity, rigor mortis, postmortem cooling,
changes in the chemical constituents of the
body, and autolysis of tissue, due to bacterial
activity in the body. However, these parameters
are not reliable beyond about 72 hours after
death (Amendt et al., 2004). Hence,
entomological method of determining when
animal died is found to be statistically more
reliable during the later stages of the animal
decay. This can be achieved in two ways, by
determining the age of the oldest maggots
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feeding on the carrion and the succession of the
insects based on the decomposition stage of the
carrion (Carts and Goff, 1992).

Research studies on carrion ecology have
established that some insects especially flies
are of forensic importance (Amendt et al.,
2004 . This is because their arrival time and
acti ities on the carrions are believed to be
predictable, successive and decomposition-
stage dependent. To ascertain the validity of
these reports, carcass substrates of whole fresh
animals and parts were exposed to flies in an
open fallow plot of land in Awka, Anambra
State. The study carefully observed the arrival
time of the flies, the time the fly eggs were
observed on the carcasses, when eclosion
occurred as well as when the larvae emerged
into adults.

MATERIALS AND METHODS
The study was carried out at Nnamdi Azikiwe
University, Awka, Anambra State from May to
June, 2013. The selected site for the study was
uncultivated open plot ofland left to fallow for
less than one year, behind the University's
female hostel. The animal parts; including
pork, beef, liver of goat, liver of cow, blood of
goat, blood of cow, and whole Ice fish and
whole Fresh fish used for the study were
purchased from a market in Awka. The
carcasses in plastic plates weighed 500g each.

Three replicates of each plate were kept one
meter apart. The plates were protected against
vertebrate's scavengers with 3.0 em wire mesh
which was placed over the plates and held
firmly with stones. Adult flies attracted to the
carcasses were collected with sweep net and
water traps. The fly eggs were collected with
art's brush while the maggots and pupae were
collected with blunt forceps. Samples of the
eggs and maggots were reared to adults in the
laboratory.

All the adults collected from the site and the
ones reared in the laboratory were preserved in
70% ethanol. They were later identified at the
Insect Museum, Institute for Agricultural
Research, Ahmadu Bello University Zaria,
Nigeria. Species diversity was calculated using
Shannon Wiener index of diversity. The daily
ambient temperature and the relative humidity
of the site were recorded with portable
thermohygrometer (Mextech model), during
the study period.

Plate 1. Over view of the Study Site: The whole Animals and Parts used for the study
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sp. and Thelairosoma sp. Table 1show the fly
families, species and abundance of the flies on
each decomposing animal carcass. Figures 1
and 2 show the abundance and diversity offlies
on whole animals and parts respectively.
The results show that flies are more abundant
on pork followed by flesh of beef, blood of goat,
whole fresh fish, liver of goat, liver of cow,
whole ice fish and blood of cow in descending
order. The flies attracted to the animal parts were
equitably distributed while the calliphorid flies
were more diversified and dominant on the
decomposing animal and their parts.

RESULTS
Insects collected from the decomposing
whole animals and parts
The flies collected from the decomposing
animal carcasses constituted nine families -
Calliphoridae, Diopsidae, Dolichopodidae,
Ephydridae, Muscidae, Sarcophagidae,
Sepsidae, Sciomyzidae, Tachinidae, and twelve
species Chrysomya albiceps Weid., Chrysomya
chloropyga Weid., Chrysomya regalis Rob-
Desv., Diopsis apicalis Dalm, Chrysosoma
tenuipenna Curran, Discomyza sp., Musca
domestica Linn., Sacrophaga bercae Rob-
Desv., Sepsis sp., Sepedomyia sp., Aplomya

Table 1. The abundance of the flies collected on different decomposing animal parts in
Awka, Anambra State from May to June, 2013

lIVER lIVER BLOOD WHOLE WHOLE FRESH
OF OF OF BLOOD ICE FISH FISH

FAMILIES SPECIES PORK BEEF GOAT COW GOAT OF COW

Dclichopodidae" Chrysosoma tenuipenna Curran 13

Ephydridae Discomyza sp. 20

Sepsidae Sepsis sp. 25

Tachinidac Aplomyosp. 12

Thelairosoma sp. 15

Diopsidae" Diopsis apicalis Dalm. 12

Calliphoridae= Chrysomyia chloropyga Wcid. 22 15 35 13 12 16

Chrysomyia a/biceps Weid. 14 13 15 41 10 25

Chrysomyia regales Rob-Desv. 21 33 12 41 13 13

Sciomyzidae" Sepedomyiu sp.

Snrcophnphigidae Sarcophagu bercaea Rob-Desv. 27 32 12 21 31 15 33 39

Muscidae Musca.domesticu Linn. 18 37 33 20 23 22 SO

TOTAL 179 166 130 114 141 78 96 138

* Flies families not yet reported as flies offorensic importance, ** The most abundant family on the animal parts

Plate 1. Flies that emerged from the rearing container in the laboratory.
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Laboratory Observations
Among the eggs, larvae and pupae collected
for laboratory rearing, only three families
emerged.
These include - Calliphoridae represented by
Chrysomya albiceps, Chrysomya chloropyga,
and Chrysomya regalis, Muscidae was

represented by Musca domestica while
Sarcophagidae was represented by
Sarcophaga bercaea. The mean temperature
and relative humidity of the laboratory during
the study were 28.3 ± O. 14°C and 80 ± 0.22 %
respectively.

Flesh of porilesh of be~ver of goativer of c06l00d of goBtood of cotaVholeiceWhole freshfi

Figure 2. The Species Diversity of the Flies on the Decomposing whole Animals and parts
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DISCUSSION
Researchers on carrion ecology have used
different animals to study insects associated
with decomposition of carcasses. Among the
nine fly families collected during the study, six
families, Calliphoridae, Ephydridae,
Muscidae, Sarcophagidae, Sepsidae, and
Tachinidae have been reported to associate with
decomposition of vertebrate carcasses. Out of
the reported six, calliphorids were the most
dominant flies. Others included sarcophagids
and muscids. These three families were the
most frequently reported as insects of forensic
importance. Tachinidae for instance, was only
reported inNigeria by Ekanem and Dike (2010)
while it was reported in Europe by Gennard
(2007). Sepsidae and Ephydridae on the other
hand were reported in Europe by Amendt et al.
(2004) while Gennard (2007) reported only the
sepsids. However, studies so far from Africa,
and Nigeria in particular, have not reported the
sepsids in their studies. Perhaps the collection
of sepsid flies in this study may suggest
changes in climatic conditions (Climate
Change) presently observed and reported
world-wide. Villet (2011) in South Africa as
well as Nyasha et al. (2014) in Zimbabwe did
not, however, report the presence of the fly
species on decomposing rabbits. Okiwelu et al.
(2008), who. studied the decomposition of
mona monkey, giant cane rat and forest genet in
Nigeria did not also report its presence.
Similarly, Ekanem and Dike, (2010), Ekrakene
and Iloba, (2011) and Abajue et al.,( 2014) who
used pigs as models to study human
decomposition in Nigeria did not report
presence of sepsids.
The dominance, abundance and diversity of the
calliphorid, sarcophagid and muscid flies both
as adults and immature stages show that they
are mostly necrophagous flies associated with
carcass decomposition. The predicted time of
their arrival on the carcasses is a useful tool to
forensic entomologists in estimating the time of
death. Among the species recorded Chrysomya
albiceps, Musca domestica, and Sarcophaga
bercaea showed the highest relative abundance
and diversity, implying that they are the pioneer
species on the decomposing whole animals and
parts in the study site.
W~th respect to ecological indices, constant

values were obtained, implying that despite the
large number offlies collected, the species were
distributed uniformly on the carcasses
throughout the study period.
The emergence of laboratory reared flies in
which the carcass substrates were used as food
source indicates its importance and relevance at
breeding sites for the generation of at least one
progeny. The fly families that emerged from the
laboratory study were also reported by Abajue
et al. (2014). However, the absence of soldier
fly (Hermetia illuscens: Stratiomyidae) and
false fruit fly (Chrysomyza africana: Ulidiidae)
in the study may not be easily explained.

CONCLUSION
The findings of this study are implicit; most of
the flies implicated have been reported by other
authors to be associated with decomposing
animal matter. Activity of these flies are
valuable tools in forensic science in estimating
the approximate time of animal death. Their
presence and diversity of species may also give
an idea of the biogeoclimatic identity of the
environment in question.
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