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Abstract

In this paper the results of a Phoridae collection from KoSice Zoo in eastern Slovakia
are reported. An unusual trap method was employed — BG-Sentinel 2 mosquito traps
combined with CO, as an attractant. Between July and October 2023, 73 species of the
Phoridae family were recorded, 24 of which are new to the Slovak fauna (1 species from
the genus Woodiphora and 23 species from the genus Megaselia). As a result, the total
number of Phoridae species documented in Slovakia has increased to 254.
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Introduction

Phorid flies (Diptera: Phoridae) belong to the suborder Cyclorrhapha, a superfam-
ily within Platypezoidea, comprising approximately 35 genera and more than 700
species in Europe (Oosterbroek, 2006). To date, 230 species have been recorded
from Slovakia (Mocek 1997, 2009; Jancik and Disney 2020; Grundmann et al.
2023, 2024). These flies, commonly known as scuttle flies, are characterised by
their rapid, somewhat abrupt movements. Adult flies are typically small to medi-
um-sized (0.5-6 mm) and often exhibit a somewhat curved, robust body form
(Disney 1983). Most adults feed on nectar, honeydew, sap from fresh carrion, and
faeces; some also feed on the body fluids of live beetle larvae and pupae.
According to Disney (1994), Phoridae can be collected by using a wide vari-
ety of insect trapping techniques. A commonly employed method is the use of
Malaise traps (e.g. Grundmann and Kappert 2023; Caruso et al. 2024). Other
methods, such as emergence traps (Szadziewska 1977; Blichs 1988), white
and yellow water traps, pitfall traps (Disney et al. 1981), and light traps (Brown
and Marshall 1984) are also frequently used. Breeding scuttle flies from natural
substrates such as humus, compost, mushrooms, and carrion is another effec-
tive method (Disney and Evans 1982; Disney 1994). However, to the authors’
knowledge, mosquito traps have not yet been used to capture scuttle flies.
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Materials and methods
Sampling

A fatal case of West Nile virus infection in a Great Grey Owl (Strix nebulosi
Forster, 1772) kept at KoSice Zoo was diagnosed (Penazziova et al. 2021).
Based on this, mosquito capture was conducted using BG-Sentinel 2 traps (Bio-
gents, Germany) with CO, cylinders as an attractant (Fig. 1). The traps were
placed near small lakes in the locality (see locality data) and operated continu-
ously from July 2023 (with the first collection on 17 July) until the end of Octo-
ber 2023 (with last collection on 28 October). The capture nets were replaced
twice a week and stored at -20 °C until transport to the laboratory, where they
were stored to -80 °C. After sorting the mosquitoes, the remaining material was
preserved in 75% alcohol. The collected flies were sorted to family level and
identified to species level by BG using identification keys (Schmitz, 1941, 1943,
1951, 1956; Disney, 1983, 1989, 1994, 1999), who also curated the collection.

Locality data:

Slovakia, KoSice district, KoSice Zoo,

Horny rybnik — Upper pond (HR): 48°47'11.4"N 21°12'11.9"E, 412 m a.s.l.

Dolny rybnik — Lower pond (DR): 48°47'20.6"N 21°12'22.0"E, 411 m a.s.l.

An asterisk (*) before the species name indicates a new geographical record
for Slovakia. References to the online GBIF page resources (with a brief com-
ment on their European distribution) are added for each species. For species
new to the Slovak fauna, additional information on their known distribution and
the feeding ecology of their larvae (if available) is also included.

£l N

Figure 1. Photograph of BG-Sentinel 2 trap (Biogents, Germany) from Kosice Zoo.
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Results

A total of 487 scuttle flies were collected in the BG-Sentinel 2 traps (July — 100
individuals, August — 96 inds, September — 180 inds, October — 111 inds) in 2023,
representing 73 species (see Annotated list of recorded species). Thirty individuals
were indeterminate females of the genus Megaselia and six individuals belonged to
three new species . Twenty-four species were recorded for the first time in Slovakia,
and six species represent the second record for Slovakian fauna. The most abun-
dant species were Megaselia angusta (Wood, 1909) with 69 individuals, Megaselia
frameata Schmitz, 1927 with 65 inds, and Megaselia aculeata (Schmitz, 1919) with
41 inds. Twenty-seven species were recorded based on only one individual.

Annotated list of recorded species

Diptera
Family: Phoridae

Anevrina thoracica (Meigen, 1804)

Material examined. DR 09.10. J.
GBIFrecords. In Europe this species is mainly recorded inthe northernregions
and only rarely in Central Europe. https://www.gbif.org/species/1545916.

Conicera dauci (Meigen, 1830)

Material examined. DR 23.10. &; HR 22.08. £, 28.08. &.
GBIF records. In Europe this species is primarily recorded in the northern
regions. https://www.gbif.org/species/1546041.

Conicera floricola Schmitz, 1938

Material examined. DR 31.07. &, 28.08. &, 11.09. &, 26.09. &; HR 04.09. J&,
07.09. &, 22.09. &, 03.10. &.

GBIF records. In Europe this species is mainly recorded in the northern
regions and only sporadically in Central Europe. https://www.gbif.org/spe-
cies/1546039.

Conicera tibialis Schmitz, 1925

Material examined. DR 04.09.2 £4,07.09.2 44, 2,11.09. &;HR 31.07. &,11.09. &.
GBIF records. In Europe this species is mainly recorded in the northern re-
gions. https://www.gbif.org/species/1546012.

Diplonevra nitidula (Meigen, 1830)

Material examined. DR 03.08. ¢, 09.08. 4,11.08. 4,04.09.2 34, 2,13.10. 4, ¢.

GBIF records. In Europe this species is mainly recorded in the northern
regions and only sporadically in Central Europe. https://www.gbif.org/spe-
cies/1548598.
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Gymnophora arcuata (Meigen, 1830)

Material examined. DR 31.07. &, 09.10. &; HR 22.08. <.
GBIF records. In Europe this species is mainly recorded in the northern regions
and only sporadically in Central Europe. https://www.gbif.org/species/1549517.

Pseudacteon formicarum (Verrall, 1877)

Material examined. DR 17.07. &, 26.07. &.
GBIF records. In Europe this species is rarely recorded only the northern
regions. https://www.gbif.org/species/1549197.

Triphleba antricola (Schmitz, 1918)

Material examined. HR 18.09. 9.

GBIF records. In Europe this species is sporadically recorded in Central
Europa and in the northwest of the Mediterranean region. https:/www.gbif.
org/species/1549712.

Triphleba distinguenda (Strobl, 1892)
Material examined. HR 22.08. J.

GBIF records. In Europe this species is mainly recorded in the northern regions
and only sporadically in Central Europe. https://www.gbif.org/species/1549634.

Triphleba dudai (Schmitz, 1918)

Material examined. HR 28.08. &, 03.10. J&.
GBIF records. There are only a few records from Sweden. https:/www.gbif.
org/species/1549630.

Triphleba lugubris (Meigen, 1830)
Material examined. DR 09.10. 3 44.

GBIF records. In Europe this species is mainly recorded in the northern
regions. https://www.gbif.org/species/1549637.
Triphleba nudipalpis (Becker, 1901)

Material examined. HR 21.07. &.

GBIF records. In Europe this species is mainly recorded in the northern regions
and only sporadically in Central Europe. https://www.gbif.org/species/9748380.
*Woodiphora retroversa (Wood, 1908)

Material examined. HR 26.07. J.

Published records. Distribution in Britain, Denmark (mainland), Hungary, and
the Netherlands, with records from Poland (Durska 2013).
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GBIF records. Additional distribution in Norway. https://www.gbif.org/spe-
cies/1546062.

Comments. This is a summer species, most abundant in July. Its develop-
ment occurs in carrion (Schmitz 1956).

Megaselia aculeata (Schmitz, 1919)

Material examined. DR 17.07. &4, 18.08. 2 £&, 04.09. 2 44, 07.09. &, 11.09.
4,18.09. 3 34, 26.09. &, 09.10. 3 &4, 10.10. &, 13.10. 2 34, 23.10. 3 43; HR
22.08. 4,11.09. &, 14.09. &, 22.09. 4, 03.10. 10 £, 13.10. 3 84, 28.10. 4 4.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https://www.gbif.org/
species/1547024.

Comments. The first Slovak record of this species was published by Grund-
mann et al. (2024).

Megaselia aequalis (Wood, 1909)

Material examined. DR 14.09. 9; HR 11.09. 2 4 4.
GBIF records. In Europe this species is mainly recorded in the northern re-
gions. https://www.gbif.org/species/1546813.

*Megaselia albicans (Wood, 1908)

Material examined. HR 28.07. J.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe and the Balkans. https://
www.gbif.org/species/1547725.

Comments. The larvae of this species are reported to be mycophagous
(Durska 2013). It has been reared from false morel (Gyromitra esculenta (Pers.)
Fr.) a mushroom of the family Morchellaceae (Disney 1994).

Megaselia albocingulata (Strobl, 1906)
Material examined. HR 17.07. 2 &, 18.08. §; DR 17.07. &, 31.07. &, 11.09. &.
GBIF records. In Europe this species is primarily recorded in the northern
regions. https://www.gbif.org/species/1547320.
*Megaselia analis (Lundbeck, 1920)
Material examined. DR 26.09. J.
GBIF records. There are only a few records from Finland and Sweden. https://
www.gbif.org/species/1548247.
Comments. The larval diet is unknown (Durska 2013).

Megaselia angularis (Schmitz, 1924)

Material examined. DR 14.08. £,18.08.2 44;HR17.07. 4,18.08. &, 22.08.2 34.
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GBIF records. There are only a few records from Finland and Sweden. https://
www.gbif.org/species/1546855.

Megaselia angusta (Wood, 1909)

Material examined. DR 28.07. £, 09.08. &, 28.08. &, 04.09. ¢, 11.09. 2 £, 14.09.
4,18.09.4 54,22.09.2 34,09.10. &£, 10.10. &, 28.10. 2 £3; HR 17.07. &, 21.07.
3343,24.07.12 34,28.07. 4,07.08.3 34,3 99, 25.08. 4, 28.08. 2 53, 04.09. 3
44,07.09.16 34, 11.09. &, 14.09. &, 22.09. 4, 26.09. &, 03.10. 2 34, 28.10. J.

GBIF records. In Europe this species is primarily recorded in the northern
regions. https://www.gbif.org/species/1547218.

*Megaselia annulipes (Schmitz, 1921)
Fig. 2

Material examined. DR 14.09. J.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe and the Balkans. https://
www.gbif.org/species/1546937.

Comments. The larva is a parasitoid of spiders. It has been reared from Moebelia
penicillata (Westring, 1851), a spider of the family Linyphiidae (Weber et al. 2006).

*Megaselia basispinata (Lundbeck, 1920)

Material examined. DR 09.08. J.

Published records. This Holarctic-Neotropical species is known from Europe,
Macaronesia, and North and South America (Langourov 2004a).

GBIF records. In Europe this species is primarily recorded in the northern
regions. https://www.gbif.org/species/1548403.

Comments. The larval diet is unknown (Durska 2013).

Megaselia berndseni (Schmitz, 1919)

Material examined. HR 26.07. 2 3J.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https://www.gbif.org/
species/4516507.

Megaselia brevicostalis (Wood, 1910)
Material examined. DR 18.08. &; HR 21.07. &, 22.08. &, 28.08. &.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https://www.gbif.org/
species/1547644.

*Megaselia brevissima Schmitz, 1924

Material examined. DR 31.07. &.
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Figure 2. Megaselia annulipes (Schmitz, 1921). This species is easy recognisable by its annulated front tarsi, although
little is known about their function. A signalling function in the context of mating behaviour could be conceivable (photo-
graph by www.spessart-fliegen.de). Scale bar T mm.

GBIF records. No distribution records are currently shown on the map.
https://www.gbif.org/species/1547213.

Comments. Identification with Disney (2006a). This species belongs to the
Megaselia brevior species complex.

Megaselia breviterga (Lundbeck, 1920)

Material examined. DR 26.07. ¢

GBIF records. In Europe this species is primarily recorded in the northern
regions. https://www.gbif.org/species/1548369.

Comments. The first record was published by Grundmann et al. (2023).

Megaselia ciliata (Zetterstedt, 1848)
Material examined. HR 25.08. J; 07.09. J.
GBIF records. In Europe this species is primarily recorded in the northern and
Central European regions. https://www.gbif.org/species/1546686.
Megaselia cinereifrons (Strobl, 1910)
Material examined. HR 21.07. 2 £J; HR 31.07. &.
GBIF records. In Europe this species is primarily recorded in the northern

regions, with some records also from Central Europe. https://www.gbif.org/
species/1548194.
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Megaselia communiformis (Schmitz, 1918)

Material examined. HR 07.08. J.
GBIF records. There are only few records from Sweden and Germany. https://
www.gbif.org/species/1547173.

Megaselia conformis (Wood, 1909)

Material examined. DR 07.09. &.
GBIF records. In Europe this species is primarily recorded in the northern
regions. https://www.gbif.org/species/1548180.

*Megaselia crassipes (Wood, 1909)

Material examined. HR 28.08. J.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https://www.gbif.org/
species/1546701.

Comments. The larval diet is unknown (Durska 2013).

*Megaselia curvicapilla Schmitz, 1947

Material examined. HR 28.08. &, HR 04.09. J.

GBIF records. There are only few records from Finland, Sweden, and Germa-
ny. https://www.gbif.org/species/1546685.

Comments. The larval diet is unknown (Durska 2013).

*Megaselia deltomera (Schmitz, 1924)

Material examined. HR 21.07. &, HR 22.09. J.

GBIF records. No distribution records are currently shown on the map.
https://www.gbif.org/species/1547749.

Comments. |dentification with Disney (2004).

*Megaselia densior Schmitz, 1927

Material examined. DR 31.07. &, 11.09. 2 44, 22.09. 2 44, 26.09. &, 09.10. &;
HR 26.07. 4;28.07. &,07.08. &, 22.08. £,11.09. 2 44, 14.09. &.

GBIF records. No distribution records are currently shown on the map.
https://www.gbif.org/species/1547247.

Comments. This is the eponymous species of the Megaselia densior species
complex, which has been revised by Buck and Disney (2001).

Megaselia emarginata (Wood, 1908)

Material examined. DR 21.07. &, DR 26.07. &; HR 25.08. J.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https://www.gbif.org/
species/1546757.
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Megaselia errata (Wood, 1912)

Material examined. DR 28.07. &, DR 18.08. J.
GBIF records. In Europe this species is primarily recorded in the northern
regions. https://www.gbif.org/species/1548095.

*Megaselia excorticata Disney, 2010

Material examined. DR 11.09. &, 10.10. &; HR 26.07. &, 07.08. &, 18.08. &,
13.10. 4.

Published records. In addition to the type locality in Finland, there is only one
further record from Germany (Hannig et al. 2023).

GBIF records. There are only few records from Finland. https:/www.gbif.
org/species/11161573.

Comments. |dentification with Disney (2010a).

*Megaselia fenestralis (Schmitz, 1919)

Material examined. DR 21.07. &, 14.08. &, 25.08. &, 28.08. &; HR 17.07. &.
GBIF records. There are only few records from Finland and Sweden. https://
www.gbif.org/species/1547966.
Comments. The larval diet is unknown (Durska 2013).

Megaselia flava (Fallén, 1823)

Material examined. HR 18.09. 9.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https://www.gbif.org/
species/1547612.

*Megaselia flavescens (Wood, 1909)

Material examined. DR 21.07. &.

GBIF records. There are only few records from Finland, Sweden, and Britain.
https://www.gbif.org/species/1547805.

Comments. The larval diet is unknown (Durska 2020).

Megaselia flavicans Schmitz, 1935
Material examined. DR 31.07. J.
GBIF records. In Europe this species is primarily recorded in the northern
regions. https://www.gbif.org/species/1546504.
Megaselia frameata Schmitz, 1927
Material examined. DR 26.09. &, 09.10. 2 £, 23.10. 2 &; HR 21.07. &, 24.07. 2

d,22.08. 4, 25.08.2 &, 04.09. 4, 04.09. 4, 14.09. &, 18.09. 3 44, 22.09. 3 44,
26.09.17 44, 03.10. 22 44, 13.10. &, 28.10. 3 J4.
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GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https://www.gbif.org/
species/1547462.

Megaselia giraudii (Egger, 1862)

Material examined. DR 25.08. &, 28.08. &, 11.09. &, 14.09. &, 09.10. 2 3&; HR
17.07.2 34, 21.07. &, 24.07. £,18.08. 2 4, 22.08. 4, 25.08. 2 £, 28.08. 2 &,
04.09. &, 07.09. £,11.09. 5 443, 26.09. &.

GBIF records. In Europe this species is primarily recorded in the northern
regions. https://www.gbif.org/species/4295479.

Megaselia gregaria (Wood, 1910)

Material examined. DR 17.07. &.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https:/www.gbif.org/
species/1546523.

*Megaselia hartfordensis Disney, 1983

Material examined. DR 21.07. &; HR 14.09. &.
Published records. In addition to the type locality in England, there is one record
from France (Disney and Withers 2011) and one from Germany (Hannig et al. 2023).
GBIF records. There is only one record from Britain. https://www.gbif.org/
species/1546633.

Megaselia hilaris Schmitz, 1927

Material examined. HR 28.08. J.
GBIF records. In Europe this species is recorded in the northern and central
regions. https://www.gbif.org/species/1546935.

*Megaselia ignobilis (Schmitz, 1919)

Material examined. DR 17.07. 2 3, 03.08. &, 25.08. &, 07.09. &, 11.09. &,
09.10. 8; HR 24.07. 2 &4.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https://www.gbif.org/
species/1546714.

Comments. The larval diet is unknown (Durska 2015, 2020).

*Megaselia intergeriva Schmitz, 1948

Material examined. HR 28.08. J.

Published records. Identification followed Disney (2010b). This species has
been described from Austria. Disney (2010b) mentions finds from Switzerland
where flies have been reared from spruce trunks. It is also known from Germany
(Hannig et al. 2023).
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GBIF records. No distribution records are currently shown on the map.
https://www.gbif.org/species/1548170.

Megaselia involuta (Wood, 1910)

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe and the Balkans. https://
www.gbif.org/species/1548490.

Material examined. HR 26.07. &, 28.07. J.
*Megaselia latipalpis (Schmitz, 1921)

Material examined. DR 26.07. &, 31.07. &, 07.09. 2 &4, 11.09. &, 14.09. &; HR
24.07. &,31.07. &, 25.08. 4, 04.09. &, 07.09.3 &, 11.09. &.

Published records. European species, known from Austria, Balkan Peninsu-
la, Germany, Great Britain, and France (Langourov 2004b).

GBIF records. There are only few records from Sweden and Britain. https://
www.gbif.org/species/1546846.

Megaselia ledburiensis Brues, 1915
Megaselia subfuscipes Schmitz, 1935. Syn.

Material examined. HR 03.10. J.

GBIF records. There are only few records Britain. https://www.gbif.org/spe-
cies/10139024.

Comments. The first Slovak record of this species was published by Grund-
mann et al. (2024).

Megaselia major (Wood, 1912)

Material examined. DR 31.07. &.
GBIF records. There are only a few records from Finland, Sweden, and Brit-
ain. https://www.gbif.org/species/1547851.

*Megaselia malhamensis Disney, 1986

Material examined. DR 14.09. &; HR 17.07. &, 22.08. &.

Published records. This species has been described from England and is
also known from Germany.

GBIF records. There are only few records from Finland, Sweden, Germany,
and the Balkans. https://www.gbif.org/species/1547856.

Comments. Identification with Buck and Disney (2001).

Megaselia manicata (Wood, 1910)

Material examined. DR 11.09. &; HR 31.07. &, 22.08. &, 25.08. &, 28.08. 2 44.
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GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https://www.gbif.org/
species/1547792.

Comments. The first Slovak record of this species was published by
Grundmann et al. (2024).

Megaselia maura (Wood, 1910)

Material examined. DR 13.10. J.
GBIF records. There are only a few records from Finland, Sweden, and Brit-
ain. https://www.gbif.org/species/1546902.

Megaselia nasoni (Malloch, 1914)

Material examined. HR 22.08. J.
GBIF records. There are several records from Finland, Sweden, and Britain.
https://www.gbif.org/species/4516511.

Megaselia nigra (Meigen, 1830)

Material examined. HR 26.07. J.
GBIF records. In Europe this species is primarily recorded in the northern
regions. https://www.gbif.org/species/1547368.

Megaselia pectoralis (Wood, 1910)

Material examined. DR 13.10. &; HR 14.09. &, 26.09. &.
GBIF records. There are several records from Finland, Sweden, and Britain.
https://www.gbif.org/species/1546740.

Megaselia pleuralis (Wood, 1909)

Material examined. DR 04.09. 4, 18.09. 2 &, 09.10. &, 10.10. &; HR 17.07. &,
31.07. &,18.09. &, HR 03.10. 4.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https://www.gbif.org/
species/1548494.

Megaselia propinqua (Wood, 1909)
Material examined. HR 21.07. &.

GBIF records. There are several records from Finland, Sweden, and Britain.
https://www.gbif.org/species/1546995.

Megaselia pusilla (Meigen, 1830)

Material examined. DR 21.07. 2 4&, 25.08. &, 07.09. 2 4&, 14.09. &, 09.10. &,
10.10. &, 23.10. &; HR 22.08. &, 28.08. 2 £, 04.09. £, 09.10. &.
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GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https://www.gbif.org/
species/1548452.

Megaselia pygmaea (Zetterstedt, 1848)

Material examined. DR 03.08. £, 09.08. 4, 11.09. &.
GBIF records. In Europe, this species is primarily recorded in the northern
regions. https://www.gbif.org/species/1547970.

Megaselia quadriseta (Schmitz, 1918)

Material examined. DR 28.07. &, 03.08. 2 &, 25.08. &, 07.09. &, 11.09. 3 &,
10.10. 3 HR 21.07. &, 14.09. 3 §4, 03.10. &, 28.10. 2 £ 4.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with two records also from Central Europe. https://www.gbif.org/spe-
cies/1547785.

Megaselia rubescens (Wood, 1912)

Material examined. DR 09.10. &; HR 18.08. &, 11.09. &.

GBIF records. There are several records from Sweden and Britain. https://
www.gbif.org/species/1547312.

Comments. The first Slovak record of this species was published by Grund-
mann et al. (2024).

Megaselia rufipes (Meigen, 1804)

Material examined. DR 11.09. 2 &, 14.09. &.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe and the Balkans. https://
www.gbif.org/species/1547156.

*Megaselia shawi Disney, 2006

Material examined. DR 09.10. &; HR 28.07. &, 04.09. J&.

Published records. Identification with Disney (2006b). This species is a sib-
ling species of the common Megaselia frameata. It is known only from the type
locality in Scotland. Meanwhile, M. shawi proved to be an overlooked species,
which is widely distributed in Europe (BG unpublished). The type specimens
have been reared from a dead Salix trunk.

GBIF records. No distribution records are currently shown on the map.
https://www.gbif.org/species/1547691.

*Megaselia speiseri Schmitz, 1929

Material examined. DR 26.09. &, 10.10. &.
Published records. This species has been recorded as new for the German
fauna by Prescher and Bellstedt (1994).
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GBIF records. There are several records from Sweden, Finland, Denmark, and
Germany. https://www.gbif.org/species/1548455.

*Megaselia subcarpalis (Lundbeck, 1820)

Material examined. DR 14.08. &,11.09. 2 &, 26.09. &; HR 21.07.2 &, 11.09. &,
14.09.2 44,26.09. &.

GBIF records. There are several records from Sweden and Finland. https://
www.gbif.org/species/1546628.

Comments. The larval diet is unknown (Durska 2013).

*Megaselia subconvexa (Lundbeck, 1920)

Material examined. DR 28.08. &, 07.09. &; HR 22.08. &, 25.08. &, 07.09. 2 34,
11.09.2 34.

Published records. This species is only known from Denmark and the Neth-
erlands (Schmitz 1941), from Sweden (Bonet et al. 2011), and from Germany
(Hannig et al. 2023).

GBIF records. There are several records from Sweden, Britain, and Germany.
https://www.gbif.org/species/1547641.

Megaselia subtumida (Wood, 1909)

Material examined. HR 24.07. ¢, 28.07. ¢, 31.07. ¢, 07.08. ¢, 07.09. ¢.

GBIF records. In Europe this species is primarily recorded in the northern
regions, with some records also from Central Europe. https:/www.gbif.org/
species/1547985.

*Megaselia surdifrons (Wood, 1909)

Material examined. DR 22.09. &.

Published records. Historical records exist from Denmark, the Netherlands,
and Switzerland (Schmitz 1941), while more recent findings have been reported
from Norway (Disney 2015) and Germany (Hannig et al. 2023).

GBIF records. There are several records from Sweden and Denmark. https://
www.gbif.org/species/1547995.

*Megaselia sylvatica (Wood, 1910)

Material examined. DR 11.09. £, 13.10. &.

GBIF records. There are several records from Finland, Sweden, and Britain.
https://www.gbif.org/species/1547326.

Comments. The larvae of this species have been reported to be mycoph-
agous (Durska 2013, 2015, 2020) and have been reared from mushrooms
belonging to the families Pleurotaceae and Plutaceae (Disney 1991).

Megaselia vernalis (Wood, 1909)

Material examined. HR 03.10. &.
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GBIF records. There are several records from Finland, Sweden, Germany, and
Britain. https://www.gbif.org/species/1547053.

Comments. The first Slovak record of this species was published by Grund-
mann et al. (2023).

Discussion

This study does not aim to provide a statistically verifiable comparison between
the method employed here and commonly used techniques for sampling flying
insects. Such a comparison would have required the simultaneous deployment
of Malaise traps or yellow pan traps at multiple comparable locations within the
zoo. Instead, the primary objective is to demonstrate that the sustainable use of
non-target organisms can yield valuable faunistic data. This is particularly rele-
vant for taxa that remain relatively understudied, such as the Phoridae. Nor do
we attempt to speculate whether the same species would have been detected
using alternative trapping methods. Environmental factors such as vegetation,
soil type, microclimate, and the surrounding landscape context exert at least as
much influence on species detection as the choice of sampling method itself
(Matthews and Matthews 1971). For a comprehensive and detailed analysis of
various arthropod sampling techniques, see Schuch et al. (2020).

Depending on the research objective and the methodology applied, investiga-
tions involving automated sampling systems typically generate varying amounts
of bycatch (non-target organisms) which in most cases remain unanalysed. Only
a few projects adopt a holistic approach, aiming to identify and assess as many
taxa as possible (Hannig et al. 2023). This study instead seeks to demonstrate
that the targeted evaluation of individual, selectively chosen taxa can yield valu-
able faunistic insights, even in cases where statistical analysis is not feasible. In
this study, we present the results obtained using two BG-Sentinel 2 traps com-
bined with CO, as an attractant. A total of 73 species of the family Phoridae -
represented by nearly 460 individuals — were recorded from these traps between
July and October 2023 at KoSice Zoo, located in eastern Slovakia. Of these, 24
species are reported for the first time in the Slovak fauna (Fig. 3), increasing the
total number of known phorid species in the country from 230 (Mocek 1997,
2009; Jancik and Disney 2020; Grundmann et al. 2023, 2024) to 254.

For comparison, several other studies on Phoridae have reported markedly
different results depending on sample size, trapping effort, and methodology.
Grundmann and Kappert (2023) identified 71 species (68 from Malaise traps and
three from other collection methods) based on a total of nearly 24,000 individu-
als. Brown and Hartop (2017) recorded 99 species from approximately 42,000
individuals, while Durska (2009) reported 52 species from a sample of 6,000 indi-
viduals. In contrast, the present study recorded 73 species from fewer than 500
individuals, highlighting the potential efficiency of the method used. To the best
of the authors’ knowledge, this is the first application of BG-Sentinel 2 traps with
CO, for phorid sampling. While this approach may not yield large specimen num-
bers, it appears to be effective in detecting a high diversity of species, including
a significant proportion that are new to the national fauna. Notably, Beuk (2023),
using Malaise traps in the Jean Massart Botanic Garden (Auderghem), collected
only 126 specimens representing 24 species in 11 genera — further suggesting
that even traditional, widely used methods may yield limited results under certain
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published species recorded species

Figure 3. Comparison of the known Slovak phorid fauna (230 species published up to
2024) with the species recorded in the present study (73 species in total, of which 24 are
new for Slovakia). The overlapping area represents 49 species, accounting for approxi-
mately 21% of the previously documented Slovak phorid fauna.

environmental conditions or in short sampling periods. These results support
the idea that greater attention should be paid to non-target organisms collected
during entomological surveys, especially when using automated or passive trap-
ping systems. While such material is often regarded as waste, it can represent
a significant and largely untapped resource for biodiversity studies, particularly
in underexplored or hyperdiverse insect groups such as the Phoridae. We there-
fore encourage researchers to consider incorporating the analysis of bycatch into
their study designs whenever feasible. Even if comprehensive identification of all
non-target taxa is not possible, targeted examination of selected groups (such as
phorid flies) can yield valuable faunistic, ecological, and biogeographical insights.
This approach aligns with the broader goals of sustainability and resource effi-
ciency in biodiversity research, maximising the scientific return from existing sam-
pling efforts. Furthermore, the reuse and re-evaluation of previously overlooked
material may facilitate cross-disciplinary collaborations between experts focused
on different insect taxa. As demonstrated in this study, what was initially collected
for mosquito surveillance turned out to be a rich source of novel data on scuttle
flies — revealing both new country records and significant species diversity.

Conclusions

This study demonstrates that even non-traditional sampling methods, such as
BG-Sentinel traps primarily designed for mosquito monitoring, can yield valu-
able insights into the diversity of non-target insect groups. The discovery of 24
previously unrecorded phorid species for Slovakia emphasises the untapped
potential of bycatch material in biodiversity research. This approach not only
improves the efficiency of sampling efforts but also opens new avenues for
discovering and documenting understudied taxa.

We recommend that future entomological surveys incorporate the analysis
of bycatch to enhance the breadth of faunistic data collected. By doing so, re-
searchers can maximise the scientific value of existing collection methods, un-
cover hidden biodiversity, and foster cross-disciplinary collaboration. Ultimate-
ly, the re-evaluation of “unwanted” samples can contribute significantly to our
understanding of insect diversity and ecology.

ZooKeys 1244: 41-60 (2025), DOI: 10.3897/z0ookeys.1244.146861 56



Bernd Grundmann et al.: Phoridae from mosquito traps

Acknowledgements

Our thanks go to Jirgen Kappert, for permission to use his beautiful photo-
graph (http://www.spessart-fliegen.de). We would especially like to thank the
editor and reviewers for providing constructive comments and for improving
the manuscript.

Additional information

Conflict of interest

The authors have declared that no competing interests exist.

Ethical statement

No ethical statement was reported.

Funding

This work was co-funded by the European Union under the project 101132974 - OH SUR-
Vector. Views and opinions expressed are however those of the author(s) only and do
not necessarily reflect those of the European Union or European Health and Digital Exec-
utive Agency (granting authority). Neither the European Union nor the granting authority
can be held responsible for them. This work was supported by the Grant Agency for
Doctoral Students and Young Researchers of the University of PreSov (GaPU 11/2024).

Author contributions

Conceptualisation: BG, JO. Data curation: BG, JO, KLP, TC. Investigation: BG, KLP, TC,
LM, PP, JO. Methodology: BG, JO. Validation: BG, KLP, TC, LM, PP, JO. Visualisation: BG.
Writing — original draft: OK, JO. Writing — review and editing: BG, KLP, TC, LM, PP, JO.

Author ORCIDs

Bernd Grundmann @ https://orcid.org/0009-0007-8478-0188

Katarina Loziakova Penazziova © https://orcid.org/0000-0002-3434-5977
Tomds Csank @ https://orcid.org/0000-0003-2055-9293

Laura Mlynarova @ https://orcid.org/0009-0004-1817-7792

Jozef Obona ® https://orcid.org/0000-0002-1185-658X

Data availability

All of the data that support the findings of this study are available in the main text.

References

Beuk P (2023) Phoridae (Diptera) in the Botanic Garden Jean Massart: new species re-
cord for the Belgian fauna and some notes on relationships with ants (Hymenoptera:
Formicidae) and ladybirds (Coleoptera: Coccinellidae). In: Grootaert P, Drumont A.
(Eds) Flies in the centennial Botanic Garden Jean Massart (Brussels-Capital Region,
Belgium). Belgian Journal of Entomology 134: 235-245.

Bonet J, Ulefors SO, Viklund B, Pape T (2011) Species richness estimations of the
megadiverse scuttlefly genus Megaselia (Diptera, Phoridae) in a wildfire-affected
hemiboreal forest. Insect Science 18(3): 325-348. https://doi.org/10.1111/}.1744-
7917.2010.01362.x

ZooKeys 1244: 41-60 (2025), DO 10.3897/z00keys. 1244.146861 57


http://www.spessart-fliegen.de
https://orcid.org/0009-0007-8478-0188
https://orcid.org/0000-0002-3434-5977
https://orcid.org/0000-0003-2055-9293
https://orcid.org/0009-0004-1817-7792
https://orcid.org/0000-0002-1185-658X
https://doi.org/10.1111/j.1744-7917.2010.01362.x
https://doi.org/10.1111/j.1744-7917.2010.01362.x

Bernd Grundmann et al.: Phoridae from mosquito traps

Brown BV, Hartop EA (2017) Big data from tiny flies: patterns revealed from over 42,000
phorid flies (Insecta: Diptera: Phoridae) collected over one year in Los Angeles, Cal-
ifornia, USA. Urban Ecosystems 20(3): 521-534. https://doi.org/10.1007/s11252-
016-0612-7

Brown BV, Marshall SA (1984) Phorid flies (Diptera: Phoridae) associated with mushrooms
in Southern Ontario. Proceedings of the Entomological Society of Ontario 115: 77-80.

Blichs W (1988) Stamm- und Rinden-Zoozonosen verschiedener Baumarten des
Hartholzauenwaldes und ihr Indikatorwert fir die Friiherkennung von Baumschéaden.
Ph. D. Thesis Rheinische Friedrich-Wilhelms-Universitat Bonn, 813 pp.

Buck M, Disney RHL (2001) Revision of the Megaselia giraudii and M. densior species
complexes of Europe, including ecological notes (Diptera, Phoridae). Beitrdge zur En-
tomologie 51(1): 73-154. https://doi.org/10.21248/contrib.entomol.51.1.73-154

Caruso V, Hartop E, Chimeno C, Noori S, Srivathsan A, Haas M, Lee L, Meier R, Whitmore
D (2024) An integrative framework for dark taxa biodiversity assessment at scale: A
case study using Megaselia (Diptera, Phoridae). Insect Conservation and Diversity
17(6): 968-987. https://doi.org/10.1111/icad. 12762

Disney RHL (1983) Scuttle flies — Diptera, Phoridae (except Megaselia). Handbooks for
the Identification of British Insects 10(6): 1-81.

Disney RHL (1989) Scuttle Flies — Diptera Phoridae Genus Megaselia. Handbooks for
the Identification of British Insects 10(8): 1-155.

Disney RHL (1991) Phoridae. In: Soos A, Papp L (Eds) Catalogue of Palaeartic Diptera.
Vol. 7. Dolichopodidae - Platypezidae — Akademiai Kiado, Budapest, 143-204.
https://doi.org/10.1016/B978-0-444-98731-0.50010-7

Disney RHL (1994) Scuttle flies: the Phoridae. Chapman, Hall, London, Glasgow, 467 pp.
https://doi.org/10.1007/978-94-011-1288-8

Disney RHL (1999) A troublesome sibling species complex of scuttle flies (Diptera,
Phoridae) revisited. Journal of Natural History 33(8): 1159-1216. https://doi.
0rg/10.1080/002229399299987

Disney RHL (2004) The distinctive Megaselia deltomera Schmitz, 1924 (Diptera: Pho-
ridae) belongs to a complex of sibling species. Annales Zoologici 54(4): 687-695.

Disney RHL (2006a) Revision of the Palaearctic members of the species complex re-
sembling Megaselia brevior (Diptera: Phoridae). Fragmenta Faunistica 49(1): 41-51.
https://doi.org/10.3161/00159301FF2006.49.1.041

Disney RHL (2006b) A new species of Megaselia Rondani (Dipt., Phoridae) from Brit-
ain and a new synonym. Entomologist’s Monthly Magazine 142: 31-39. https://doi.
org/10.31184/M00138908.1584.4154

Disney RHL (2010a) Scuttle flies (Diptera: Phoridae) reared from logs in Finland and
N.W. Russia, including two new species. Entomologica Fennica 20(4): 257-267.
https://doi.org/10.33338/ef.84487

Disney RHL (2010b) Recognition of four poorly known species of Megaselia Rondani
(Dipt., Phoridae). Entomologist’s Monthly Magazine 146: 143-147.

Disney RHL (2015) Scuttle flies (Diptera, Phoridae) from the canopies of oak trees
(Fagaceae) in Norway, including 13 new species. Norwegian Journal of Entomology
62: 20—-52. https://doi.org/10.13102/sociobiology.v62i1.124-127

Disney RHL, Evans RE (1982) Records for Phoridae (Diptera) reared from fungi. Entomol-
ogist’s Record and Journal of Variation 94: 104-105.

Disney RHL, Withers P (2011) Scuttle flies (Diptera, Phoridae) reared from tree rotholes
in France, including three new species of Megaselia Rondani. Fragmenta Faunistica
54(1): 29-41. https://doi.org/10.3161/00159301FF2011.54.1.029

ZooKeys 1244: 41-60 (2025), DOI: 10.3897/z00keys. 1244.146861 58


https://doi.org/10.1007/s11252-016-0612-7
https://doi.org/10.1007/s11252-016-0612-7
https://doi.org/10.21248/contrib.entomol.51.1.73-154
https://doi.org/10.1111/icad.12762
https://doi.org/10.1016/B978-0-444-98731-0.50010-7
https://doi.org/10.1007/978-94-011-1288-8
https://doi.org/10.1080/002229399299987
https://doi.org/10.1080/002229399299987
https://doi.org/10.3161/00159301FF2006.49.1.041
https://doi.org/10.31184/M00138908.1584.4154
https://doi.org/10.31184/M00138908.1584.4154
https://doi.org/10.33338/ef.84487
https://doi.org/10.13102/sociobiology.v62i1.124-127
https://doi.org/10.3161/00159301FF2011.54.1.029

Bernd Grundmann et al.: Phoridae from mosquito traps

Disney RHL, Coulson JC, Butterfield J (1981) A survey of the scuttle flies (Diptera: Phori-
dae) of upland habitats in northern England. Naturalist 106: 53-66.

Durska E (2009) The scuttle fly (Diptera: Phoridae) assemblages of pine plantations
of the Biata Forest (Poland). Entomologica Fennica 20(3): 170-178. https://doi.
org/10.33338/ef.84473

Durska E (2013) Effects of disturbances on scuttle flies (Diptera: Phoridae) in pine
forests. Biodiversity and Conservation 22(9): 1991-2021. https://doi.org/10.1007/
s10531-013-0522-4

Durska E (2015) Effects of fire on scuttle flies (Diptera: Phoridae) in a pine forest
in Poland. Entomologica Fennica 26(4): 181-193. https://doi.org/10.33338/
ef.84645

Durska E (2020) Preliminary data of the scuttle flies (Diptera: Phoridae) in the lin-
den-oak-hornbeam forest of the Wigry National Park, North-East-Poland. Fragmenta
Faunistica 63(1): 47-52. https://doi.org/10.3161/00159301FF2020.63.1.047

Grundmann B, Kappert J (2023) The Phoridae (Diptera) of NE-Westphalia: A field study
over five years. Fragmenta Faunistica 66(1): 15-36. https://doi.org/10.3161/001593
01FF2023.66.1.015

Grundmann B, Obona J, Mocek B, Mock A (2023) Scuttle flies (Diptera: Phoridae) of
subterranean habitats in Slovakia: a review and a case study. Biologia 78(12): 3591-
3597. https://doi.org/10.1007/s11756-023-01486-4

Grundmann B, Manko P, Obona J (2024) Overlooked insects in neglected ecosystem:
New records of Phoridae for Slovakia discovered in rural environment. Historia Natu-
ralis Bulgarica 46(4): 109-118. https://doi.org/10.48027/hnb.46.043

Hannig K, Ehlert T, Fuhrmann M, Grundmann B (2023) Zur Fauna und Flora einer Sand-
abgrabung bei Haltern-Flaesheim (Kreis Recklinghausen, Nordrhein-Westfalen) - 3.
Nachtrag. In: Hannig K, Kriegs JO, Tenbergen B (Eds) Einige Besonderheiten und
Dynamik der Flora und Fauna Nordrhein-Westfalens. Abhandlungen aus dem West-
féalischen Museum fiir Naturkunde 106: 7-162.

Jancik L, Disney RHL (2020) A new species of Aenigmatias Meinert (Diptera: Phori-
dae) from Slovakia, whose larvae parasitise a queen ant (Hymenoptera: Formici-
dae). Entomologist’s Monthly Magazine 156(2): 103-108. https://doi.org/10.31184/
M00138908.1562.3965

Langourov M (2004a) Scuttle flies (Diptera: Phoridae) from urban and suburban areas
in the Sofia Plain. In: Penev L, Niemel& J, Kotze DJ, Chipev N (Eds) Ecology of the
City of Sofia. Species and Communities in an Urban Environment, Pensoft Publishers,
Sofia-Moscow, 429-436.

Langourov M (2004b) Scuttle flies (Diptera: Phoridae) from Biogradska Gora National
Park-Montenegro. The Biodiversity of the Biogradska Gora National Park. Monogra-
phies |, Department of Biology, University of Montenegro and Centre for Biodiversity
of Montenegro, 104-112.

Matthews RW, Matthews JR (1971) The Malaise Trap: lts Utility and Potential for
Sampling Insect Populations. Great Lakes Entomologist 4: 117-122. https://doi.
org/10.22543/0090-0222.1158

Mocek B (1997) Faunistic records from the Czech and Slovak Republics: Diptera, Phori-
dae. In: Vanhara M, Rozkosny V (Eds) Dipterologica Bohemoslovaca, 8. Folia Fac Sci
Nat Univ Masarykianae Brunensis, Biologia 95: 220-222.

Mocek B (2009) Phoridae Latreille, 1796. In: Jedlicka L, Kidela M, Stloukalové V (Eds)
Checklist of Diptera of the Czech Republic and Slovakia. http://www.edvis.sk/dip-
tera2009/families/phoridae.htm [accessed 31.10.2023]

ZooKeys 1244: 41-60 (2025), DO 10.3897/z00keys. 1244.146861 50


https://doi.org/10.33338/ef.84473
https://doi.org/10.33338/ef.84473
https://doi.org/10.1007/s10531-013-0522-4
https://doi.org/10.1007/s10531-013-0522-4
https://doi.org/10.33338/ef.84645
https://doi.org/10.33338/ef.84645
https://doi.org/10.3161/00159301FF2020.63.1.047
https://doi.org/10.3161/00159301FF2023.66.1.015
https://doi.org/10.3161/00159301FF2023.66.1.015
https://doi.org/10.1007/s11756-023-01486-4
https://doi.org/10.48027/hnb.46.043
https://doi.org/10.31184/M00138908.1562.3965
https://doi.org/10.31184/M00138908.1562.3965
https://doi.org/10.22543/0090-0222.1158
https://doi.org/10.22543/0090-0222.1158
http://www.edvis.sk/diptera2009/families/phoridae.htm
http://www.edvis.sk/diptera2009/families/phoridae.htm

Bernd Grundmann et al.: Phoridae from mosquito traps

Oosterbroek P (2006) The European Families of the Diptera: Identification-Diagnosis-Biol-
ogy. KNNV Publishing, Utrecht, 205 pp. https://doi.org/10.1163/9789004278066_013

Pefiazziové K, Korytér L', Pastorek P, Pistl J, Rusiidkova D, Szemes T, Cabanova V, Lickova
M, Borsova K, Klempa B, Csank T (2021) Genetic Characterization of a Neurovirulent
West Nile Virus Variant Associated with a Fatal Great Grey Owl Infection. Viruses
13(4): 699. https://doi.org/10.3390/v13040699

Prescher S, Bellstedt R (1994) Beitrag zur Kenntnis der Buckelfliegenfauna Thiringens
(Dipt., Phoridae). Entomologische Nachrichten und Berichte 38: 45-51.
Schmitz H (1941) Kritisches Verzeichnis der Paldarktischen Phoriden mit Angabe ihrer
Verbreitung (Fortsetzung). Natuurhistorisch Maandblad 30: 11-12; 15-17; 34-35.
Schmitz H (1943) 33. Phoridae (1. Teilband). Lieferung 147+149. In: Lindner E (Ed.) Die
Fliegen der paldarktischen Region 4(33): 129-192.

Schmitz H (1951) 33. Phoridae (1. Teilband). Lieferung 165. In: Lindner E (Ed.) Die Flie-
gen der paldarktischen Region 4(33): 241-272.

Schmitz H (1956) 33. Phoridae (1. Teilband). Lieferung 187. In: Lindner E (Ed.) Die Flie-
gen der paldarktischen Region 4(33): 369-416.

Schuch S, Ludwig H, Wesche K (2020) Erfassungsmethoden fiir ein Insektenmonitoring.
Eine Materialsammlung. Bundesamt fiir Naturschutz, BfN-Schriften 565: 85.

Szadziewska MM (1977) Geofilne muchdwki (Diptera) rezerwatu ‘Las Piwnicki’ kolo To-
runia. Acta Universitatis Nicolai Copernici Biologia 19(39): 107-115.

Weber G, Prescher S, Ulefors S-O, Viklund B (2006) Fifty-eight species of scuttle flies
(Diptera: Phoridae: Megaselia spp.) new to Sweden from the (Tyrestra) Tyresta
National Park and Nature Reserve. Studia Dipterologica 13: 231-240.

ZooKeys 1244: 41-60 (2025), DOI: 10.3897/z00keys. 1244.146861 60


https://doi.org/10.1163/9789004278066_013
https://doi.org/10.3390/v13040699

	Scuttle flies (Diptera, Phoridae) collected by mosquito trap from Košice Zoo, Central Europe
	Abstract
	Introduction
	Materials and methods
	Sampling

	Results
	Annotated list of recorded species
	Diptera


	Discussion
	Conclusions
	Acknowledgements
	Additional information
	References

