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Introduction

Forensic entomology is the study of the systematics and 
ecology of insects associated with human and animal 
cadavers. Several reliable experiences and knowledge 
of entomology have provided clues based on insect 
evidence in criminal investigations [1,2]. In particular, 
local insects approaching cadavers may have different 
compositions in different localities, and the usual range 
of these insects would be 10-100 km2 [3,4]. Therefore, 
faunal information for criminal investigation should be 
more comprehensive at the national and local levels. 

Flies in Calliphoridae are one of the most important 

insects in forensic entomology. They can provide 
information on postmortem colonization of the remains 
and postmortem intervals [5]. The family Calliphoridae, 
commonly known as blowflies or cluster flies, has 1,500 
species in five subfamilies recorded to date worldwide 
[6]. 

Many experts have contributed to blowfly taxonomy; 
26 species belonging to 14 genera and four subfamilies 
have been recorded in Korea [7-11]: 20 species in 
Calliphorinae, five species in Chrysomyinae, one species 
in Polleniinae, and two species in Rhiniinae that have 
recently been revised as the family Rhiniidae. 
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The aim of this study was to investigate necrophagous blowflies to confirm 
their forensic importance in criminal investigations and to produce a pictorial 
key to easily identify blowflies that are likely to be present at the scene of 
death. Of the 26 calliphorid species recorded in Korea, 16 species were sampled 
from 103 animal cadavers including 63 rabbits and 40 pigs. We identified 13 
species in Calliphorinae, Aldrichina grahami (Aldrich), Calliphora nigribarbis 
Vollenhoven (= C. lata Coquillett), C. subalpina (Ringdahl), C. vicina (Robineau-
Desvoidy), C. vomitoria  (L.), Hemipyrellia ligurriens (Wiedemann), Lucilia 
ampullacea Villeneuve, L. caesar (L.), L. cuprina (Wiedemann), L. illustris (Meigen), 
L. papuensis Macquart, L. porphyrina (Walker), and L. sericata (Meigen), and three 
species in Chrysomyinae, Chrysomya megacephala (F.), Ch. pinguis (Walker), and 
Ch. rufifacies (Macquart). They were repeatedly recorded from various localities 
in different habitats and seasons. These species should be given importance in 
approaches to forensic science particularly as their ecological implications are 
well understood. An identification key for these forensically essential species 
is prepared in a user-friendly manner using characteristics easily visible to the 
bare eye or at least under a magnifying glass. 
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However, their local guilds and ecological interactions 
with animal cadavers have not been clearly studied. 
Nevertheless, blowflies are a requisite taxon for 
forensic or criminal investigations. In Korea, calliphorid 
species have not been assessed in terms of forensic 
entomology. We carefully investigated the species 
for potential forensic importance and sampled 16 
calliphorid species from animal cadavers that we set up 
as traps. We suggest an inventory of calliphorid species 
of potential forensic importance and present a pictorial 
key for user-friendly identification by those not familiar 
with entomology.

Materials and Methods

We used 103 animal cadavers of rabbits (n=63) and 
pigs (n=40) to sample the calliphorid species and 

observed their activities through the decomposition 
process between May 2016 and November 2019. The 
investigated sites were chosen from seven different 
localities considering the geographical arrangement in 
South Korea: Namyangju in Gyeonggi-do, Okcheon in 
Chungcheongbuk-do, Mokpo and Haenam in Jeollanam-
do, Changwon and Miryang in Gyeongsangnam-do, and 
Yeoungdo in Busan. 

The pictorial key is prepared in a user-friendly context 
to support taxonomic novices with a magnifying glass. 
We attempted to choose, if possible, a limited number 
of external characteristics, such as body color, hair or 
setae, thorax stripes, and dark abdomen bands, referring 
to Kano and Shinonaga [12] and Akbarzadeh et al. [13]. 
The essential taxonomic characteristics and terms used 
in the pictorial key are described in schematic diagrams 
of the adult body (Fig. 1), ventral view of the head (Fig. 2), 

Fig. 1. Lateral view of a calliphorid fly.

Fig. 2. Frontal view of the head of a 
calliphorid fly.
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and wing structure (Fig. 3). 

Results

All 26 calliphorid species recorded in Korea are listed in 
Table 1, including the 16 species recorded exclusively 
from animal cadavers in our experiment. Thirteen 
species belonged to Calliphorinae, Aldrichina grahami 
(Aldrich), Calliphora nigribarbis  Vollenhoven (= C. 
lata Coquillett) [14], C. subalpina (Ringdahl), C. vicina 
(Robineau-Desvoidy), C. vomitoria (L.), Hemipyrellia 
ligurriens (Wiedemann), Lucilia ampullacea Villeneuve, 
L. caesar  (L.), L. cuprina  (Wiedemann), L. illustris 
(Meigen), L. papuensis Macquart, L. porphyrina (Walker), 

and L. sericata (Meigen), and three species were from 
Chrysomyinae, Chrysomya megacephala (F.), Ch. pinguis 
(Walker), and Ch. rufifacies (Macquart). In particular, 
Ch. rufifacies is newly recorded in Korea, as reported 
elsewhere [13]. These fly species gathered and fed 
on the rabbit and pig cadavers provided during the 
investigation. Therefore, we produced a pictorial key 
based on these 16 calliphorid species as being of 
potential forensic importance (Fig. 4). 

Discussion

Flies are the most common visitors to decomposing 
organic matter. Extensive knowledge is available on 

Table 1. Calliphorid species recorded in Korea

Family Scientific name A B C D E Note

Calliphorinae Aldrichina grahami + + + + +

Bellardia nartsukae - + + + - Onesia to Bellardia 

Calliphora nigribarbis + + + + + Syn. Calliphora lata

Calliphora subalpina - + + + +

Calliphora vicina - + + + +

Calliphora vomitoria + + + + +

Melinda pusilla pusilla - + + + -

Onesia koreana - + + + -

Polleniopsis chosenensis - + + + -

Polleniopsis menechma - - - + -

Triceratopyga calliphoroides + + + + -

Chrysomyinae Chrysomya megacephala - + + + +

Chrysomya pinguis + + + + +

Chrysomya rufifacies - - - - +

Phormia regina - + + + +

Protocalliphora azurea - + + + -

Hemipyrellia ligurriens + + + + +

Lucilia ampullacea + + + + -

Lucilia bazini + + + + -

Lucilia caesar + + + + +

Lucilia cuprina + + + + + Phenicia to Lucilia

Lucilia illustris + + + + +

Lucilia papuensis - + + + +

Lucilia porphyrina + + + + +

Lucilia sericata + + + + + Phenicia to Lucilia

Polleniinae Pollenia japonica - + + + -
A, Park (1971) [7]; B, The Entomological Society of Korea and Korean Society of Applied Entomology (1994) [8]; C, Paek et al. (2010) [9]; D, 
National Biodiversity Center (2019) [10]; E, Current investigation between 2016 and 2019.
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flies; therefore, more meaningful implications may be 
added to forensic entomology. For forensic entomology, 
knowledge of the local fauna of flies is a fundamental 
requirement and better results can be obtained if 
there is adequate and suitable database information. 
We utilized our calliphorid inventory to check and 
confirm which species are likely significant and useful 
for forensic and criminal investigations. Although 
human cases were not included, the calliphorid 
species suggested may be tentatively considered to 
be of forensic importance owing to their repeated and 
continuous approaches to animal cadavers [15-17].

Although Ch. rufifacies has been recorded in Australia 
[18] it has been found in many scattered locations 
around the world. The species has been suggested to 
exist in Korea based on DNA research (Dr. Shin SE, 2020, 
personal communication). The specimen in this study 
was morphologically cross-examined by entomologists 
in Korea and Japan (Dr. Sueyoshi M, 1999, examined in 
Kumamoto). The taxonomic report of this species from 
Korea is published elsewhere [13]. However, this species 
is rare in appearance and distribution in Korea. 

Although the entomological knowledge required in 
forensic and crime scenes may be different based on the 

Fig. 4. Supported pictorial key of calliphorid flies of forensic importance in Korea.

Fig. 3. Vein view of the calliphorid wing.
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particular situation, it is necessary to equip investigators 
with quick and easy identification methods. Therefore, 
we retrieved, collated, and tested various taxonomic 
characteristics and consequently selected the most 
relevant characteristics to produce a user-friendly 
identification key. This key is designed to distinguish 
those calliphorid flies aggregating on animal cadavers, 
possibly extending to human cadavers as well, with a 
quality magnifying glass.
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