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ABSTRACT. In Europe, as elsewhere, blowflies (Calliphoridae) are usually the most abundant
and frequent insects visitors of the exposed remains of vertebrates. The total Polish calliphorid
fauna consists 69 recorded species but only some of them are typical carrion breeders with
confirmed forensic importance. This paper is based on data collected from experimental studies
of insect succession on pig carrion conducted in Poland from year 2005 to year 2012.
Surprisingly, adults of many species of non-necrophagous blowflies were observed as carrion
visitors during these experiments. The updated list provided here consists of 24 species.
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INTRODUCTION

Information about the Polish fauna of the dipteran family Calliphoridae was summarised
by DRABER-MONKO (2004, 2007). Since then, only four additional species have been reported
and the total number of blowflies known from Poland stands at 69 (SzriLA et DRABER-
MoXKO 2008; SzPILA et AL. 2008; BysTROwsKI et GRzywAcz 2009; SzpiLA 2015). The
family Calliphoridae in its traditional broad form contains many non-necrophagous species.
Most of them are parasites or parasitoids, infesting a wide range of various vertebrate and
invertebrate hosts (ROGNES 1998). In Europe, hosts are mostly recruited among birds
(nestlings), amphibians (anurans), earthworms and pulmonate snails (ROGNES 1991, DRABER-
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MoxXKo 2004). In contrast to facultative parasitic necrophagous blowflies, the larvae of these
true parasites (e.g. Pollenia spp. and Bellardia spp.) are unable to complete development by
feeding on decaying vertebrate remains, (SzPiLA, personal observation). The presence of
adult specimens of true parasites cannot be treated as fully accidental because, for some of
them at least, females feed on liquid and semi-liquid products of decomposition. Their
forensic importance remains low, as in the case of many other taxa frequently visiting carrion
as adults (MATUszEwsKI et AL. 2010). During large-scale successional experiments recently
conducted in Poland, a diverse assortment of blowflies was collected. MATUSZEWSKI et AL.
(2008, 2010, 2013, 2016) mostly concentrated on species with confirmed forensic importance
and information about the presence of many other taxa was treated as irrelevant and finally
remained unpublished.

This approach seems to have been common in other forensically oriented studies.
Information about non-necrophagous species is typically excluded to meet also the profile of
the target journal profile (forensic medicine), the journal’s restriction in manuscript size (page
limit) or difficulties with the identification of parasitic species. However, information about
the attractiveness of carrion for adults of truly parasitic blowfly species is relevant, at least for
studies of the biology and evolution of the Calliphoridae. Therefore, | present here a full list
of the blowflies that have been recorded during studies of insect succession on pig carrion
undertaken in Poland.

MATERIAL AND METHODS

Field experiments. The data presented here are derived from MATUSZEWSKI et AL. (2008,
2010, 2013, 2014, 2016) which provide detailed descriptions of the experimental design and
protocols for the sampling and handling of insects. The most important points are summarised
below.

Between 2005 and 2007, 13 carcasses of domestic pigs were exposed in pine-oak forest,
13 in alder forest and 13 in hornbeam-oak forest (MATUSZEWSKI et AL. 2008, 2010). In 2011
a further nine carcasses were exposed in grassland, four in the ecotone at the edge of a forest,
four in a birch ecotone in in grassland, five in hornbeam-oak forest, four in alder forest and
four in birch forest (MATUSZEWSKI et AL. 2013). In 2012, a final set of 24 carcasses were
exposed in grassland (MATUSZEWSKI et AL. 2014, 2016). All studies were undertaken in the
Biedrusko Military Training Ground, Poland.

At each carcass, adult flies were sampled with pitfall traps, as well as manually with an
aerial sweep net. Fly larvae were similarly sampled with pitfall traps and manually with
forceps. Two pitfall traps (with 50% ethylene glycol solution) were used per carcass. Insects
were preserved in 70% ethanol. Sampling occurred daily until the end of active decay, after
which it was less frequent.

Species identification. Identification of males and females was made using the
monographs of DRABER-MONKO (2004) and ROGNES (1991). Larvae and puparia were
identified using the keys of ERZINCLIOGLU (1985), SCHUMANN (1954, 1971) and SzPILA
(2010).
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RESULTS

Brief notes for each blowfly species recorded from the pig carcasses are given below.
In the interests of brevity, the following abbreviations have been used: A — adult, FO — forest
habitats, EC — ecotone, GR — grassland, L — larva.

Bellardia viarum (RoOBINEAU-DESVOIDY, 1830); GR (A)
Only two specimens collected during summer. Widely distributed in the Palaearctic
region (SCHUMANN 1986, ROGNES 1991). Ovolarviparous but the biology of the larval stages
remains unknown.

Bellardia vulgaris (ROBINEAU-DEsVOIDY, 1830); FO (A)
Only a few adult specimens collected during summer. A common species in Europe, also
introduced to North America. An ovolarviparous parasite of earthworms, but precise
information about the host is lacking (ROGNES 1991).

Calliphora subalpina (RINGDAHL, 1931); FO (A)
Only a single female collected during summer. Widely distributed in the Palaearctic
region, where it is abundant in mountainous forest habitats. Oviparous and necrophagous,
reported from a human cadaver in Sweden (LINDSTROM 2012).

Calliphora vicina (RoBINEAU-DESVOIDY, 1830); FO (A, L), GR (A, L), EC (A, L)
Abundant in all explored habitats, mostly during spring. A cosmopolitan species with
confirmed forensic importance (SMITH 1986).

Calliphora vomitoria (LINNAEUS, 1758); FO (A, L), GR (A, L), EC (A, L)
Observed in all explored habitats during all three seasons. A Holarctic species, reported
also from the Oriental region (ROGNEs 1991), with confirmed forensic importance (SMITH
1986).
Cynomya mortuorum (LINNAEUS, 1761); FO (A, L), EC (A, L)
The most abundant during spring. A species with a Holarctic distribution. Reported a few
times on human corpses (SzpriLA 2010).

Onesia austriaca VILLENEUVE, 1920; FO (A), GR (A)
Only several males and females collected during spring and summer. A European species
that is an ovolarviparous parasite of various species of earthworms (SCHUMANN 1964, 1986).

Chrysomya albiceps (WIEDEMANN, 1819); FO (A, L)

More than twenty larvae and few adult specimens collected on two carcasses during
summer (SzpPILA et AL. 2008). An Afrotropical species, common also in North Africa, the
Middle East, and recently reported in many European countries. In the 1970s it was
introduced to South America (BAUMGARTNER et GREENBERG 1984). The species has
confirmed forensic importance (SMITH 1986).
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Phormia regina (MEIGEN, 1826), FO (A, L); GR (A, L), EC (A, L)
Observed in all explored habitats during spring and summer. A Holarctic species,
reported also from the Hawaiian Islands (ROGNES 1991), with confirmed forensic importance
(SMITH 1986).

Protophormia terraenovae (ROBINEAU-DESvoOIDY, 1830); FO (A, L), GR (A, L)
Recorded always with low abundance, mostly during spring. A Holarctic species with
confirmed forensic importance (SMITH 1986).

Lucilia ampullacea (VILLENEUVE, 1922); FO (A), GR (A)

Several adult specimens were observed during all three seasons. Distributed in the
Palaearctic but also Oriental and Australasian regions. Reported from a human cadaver in
Italy (VANIN et AL. 2008) and experiments on pig carrion in southern Germany (GRUNWALD et
AL. 2009)

Lucilia caesar (LINNAEUS, 1758); FO (A, L), GR (A, L), EC (A, L)
Observed in all explored habitats during all three seasons. Palaearctic in distribution and
a dominant species in insect communities colonising large carrion in many European
countries (e.g. ANTON et AL. 2011, PRADO E CASTRO et AL. 2012, SULAKOVA et BARTAK
2013). Confirmed to have forensic importance (VANIN et AL. 2008).

Lucilia illustris (MEIGEN, 1826); FO (A), GR (A, L), EC (A, L)

A relatively abundant species, collected mostly during summer, but collected only as
several adult specimens in forest habitats. Species widely distributed in the Holarctic, Oriental
and Australasian regions (ROGNES 1991). Confirmed to have forensic importance (SMITH
1986).

Lucilia pilosiventris KRAMER, 1910; GR (A)
Single male specimen only was collected (during summer) (Fig. 1). A rare species widely
distributed in the Palaearctic. The biology of the larval stages is unknown (DRABER-MONKO
2004).

Lucilia sericata (MEIGEN, 1826); FO (A), GR (A, L), EC (A, L)
Abundant in grassland and ecotones, collected mostly during summer. Only several adult
specimens collected in forest habitats. This species has almost a cosmopolitan distribution and
is also with confirmed forensic importance (ROGNES 1991, SMITH 1986).

Morinia doronici (ScopoLl, 1763); FO (A)
Only a single specimen collected during summer. A European species with the biology of
the larval stages unknown (ROGNES 1991).

Pollenia amentaria (ScopoLl, 1763); FO (A)
Only a few specimens collected during spring. This species has a west Palaearctic
distribution (SCHUMANN 1986, ROGNES 1991). A common species but with the biology of the
larval stages unknown (DRABER-MONKO 2004).
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FiG. 1. Male specimen of Lucilia pilosiventris collected during studies in the Biedrusko
Military Training Ground, Poland.

Pollenia atramentaria (MEIGEN, 1826); GR (A)
Only a few specimens collected during summer. West Palaearctic distribution. Biology of
preimaginal stages unknown (DRABER-MONKO 2004).

Pollenia griseotomentosa (JACENTKOVSKY, 1944); FO (A)
Two specimens collected in forest during spring. A European species, the larval biology
of which is unknown (ROGNES 1991).

Pollenia labialis ROBINEAU-DESVOIDY, 1863; FO (A)
Relatively abundant, collected mostly during spring. A species with Holarctic distribution
(RoGNES 1991) and unknown larval biology (DRABER-MOXNKO 2004).

Pollenia mayeri JACENTKOVSKY, 1941; FO (A)
Only a single specimen collected during summer. Reported only in Central Europe
(DRABER-MOXKO 2004). The first instar larva has peculiar morphology but the biology of
immature stages remains unknown (SzriLA 2003, DRABER-MONKO 2004).

Pollenia pediculata MACQUART, 1834; FO (A), GR (A), EC (A)
Recorded as adults in all habitats, mostly during spring and summer, with high abundance
in grassland. Widely distributed in the Palaearctic, Nearctic and Australasian regions. Known
to be an earthworm parasite (ROGNES 1991).
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Pollenia rudis (FABRICIUS, 1794); FO (A), GR (A), EC (A)
Recorded as adults in all habitats, mostly during spring and summer with very high
abundance in grassland. Widely distributed in the Palaearctic, Nearctic, Oriental and
Australasian regions. Known to be an earthworm parasite (ROGNES 1991).

Pollenia vagabunda (MEIGEN, 1826); FO (A)
Only a few specimens collected during summer. Species has a Holarctic distribution. The
puparia of P. vagabunda have been found in the stem of corn infested by the moth Sesamia
nonagrioides LEFEBVRE (ROGNES 1991).

DISCUSSION

The recorded number of 24 species constitutes 34.8% of the entire fauna of the species of
Calliphoridae known from Poland. During the five years of the associated studies on pig
carrion almost all of the species of Polish blowflies of forensic importance were collected.
The absence of Lucilia silvarum (MEIGEN, 1826) is slightly surprising, given its expected
occurrence at least in wet ground alder forest. Calliphora loewi ENDERLEIN, 1903 is often
characterised as rare (ROGNES 1991) but this forensically important species (VANIN et AL.
2011, LINDSTROM 2012) is quite common in Poland (DRABER-MONKO 2004). However, this
fly was not collected during the experiments in the Biedrusko Military Training Ground.

Certainly most of non-necrophagous species listed here should be treated as incidental
elements of the carrion community. However, specimens of Pollenia ROBINEAU-DESVOIDY,
especially those representing the rudis species-group, are regularly collected during carrion
successional experiments in Europe and North America (e.g. ARNALDOS et AL. 2004, HWANG
et TURNER 2005, ANTON et AL. 2011, BRUNDAGE et AL. 2011, PRADO E CASTRO et AL. 2012,
BENBOW et AL. 2013, SULAKOVA et BARTAK 2013). SULAKOVA et BARTAK (2013) even
proposed that Pollenia be assigned the status of a “predatory/parasite on [...] necrophagous
species” following the classification proposed by SmITH (1986). Earthworms, hosts of species
of Pollenia representing rudis group, may participate in the decomposition of vertebrate
carrion, but the presence of Pollenia on carrion seems to be rather related to the feeding on
the liquid products of decomposition by adult flies as it was observed by author in many
places (e.g. Fig. 2). The sex ratio of Pollenia collected during the Polish experiments was
extremely female-biased (98%), which resembles the results of MARTIN-VEGA et BAz (2013)
in which males of this genus were completely absent. However, all randomly dissected
females in the experiments were without mature eggs inside the reproductive system, which
supports the supplementary feeding of adults as the reason for the mass occurrence of
Pollenia on carrion. Most probably females need feed on protein (in this case from carrion) to
develop their reproductive system.
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FIG. 2. Flies attracted to decomposed pig liver in Plutowo Nature Reserve (Poland, 53°16'36"N,
18°23'10"E). Females of Pollenia marked by red arrows.
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STRESZCZENIE

Wykaz plujek (Diptera: Calliphoridae) stwierdzonych podczas badan nad sukcesja
owadow w trakcie rozktadu duzej padliny w Polsce

W warunkach europejskich plujki sg zazwyczaj najczesciej 1 najliczniej spotykanymi owadami na
szczatkach kregowcow. W Polsce dotychczas stwierdzono 69 gatunkéw z tej rodziny, jednak
tylko cze$¢ z nich to typowi padlinozercy o znaczeniu medyczno-sagdowym. Przedstawiony
artykut opiera si¢ na materiatach zebranych podczas badan na sukcesja owadow podczas rozktadu
zwlok $wini domowej przeprowadzonych w Polsce w latach 2005-2012. Co zaskakujace, podczas
eksperymentow zaobserwowano obecno$¢ dorostych osobnikoéw wielu niepadlinozernych plujek.
Zaktualizowana lista Calliphoridae stwierdzonych podczas badan na poligonie w Biedrusku
obejmuje 24 gatunki.
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