Biodiversity Data Journal 11: 108636 O
doi: 10.3897/BDJ.11.6108636 open

Taxonomy & Inventories

New records of moth flies (Diptera, Psychodidae)

for the Dutch Fauna

Santiago Jaume-Schinkelt, Gunnar Mikalsen Kvifte$, lva Njunji¢!T, Menno Schilthuizen!*1

1 Museum Koenig, Bonn, Germany

§ Nord University, Steinkjer, Norway

| Naturalis Biodiversity Center, Leiden, Netherlands
9] Taxon Expeditions B.V., Leiden, Netherlands

# Leiden University, Leiden, Netherlands

Corresponding author: Santiago Jaume-Schinkel (s.jaume@leibniz-lib.de),

Gunnar Mikalsen Kvifte (gunnar.mikalsen-kvifte@nord.no)

Academic editor: Ayman Elsayed
Received: 26 Jun 2023 | Accepted: 20 Jul 2023 | Published: 18 Sep 2023

Citation: Jaume-Schinkel S, Kvifte GM, Njuniji¢ |, Schilthuizen M (2023) New records of moth flies
(Diptera, Psychodidae) for the Dutch Fauna. Biodiversity Data Journal 11: e108636.
https://doi.org/10.3897/BDJ.11.e108636

Abstract

Background

Prior to this study, the moth flies in The Netherlands were represented by 61 species. Our
findings derive from a citizen-science expedition in the Vondelpark in Amsterdam, one of
the oldest public parks and best known parks in The Netherlands. The combination of
citizen science and the exploration of a well-known urban park has allowed us to contribute
to the knowledge of moth fly species present in The Netherlands. The findings from this
study provide valuable insights into the distribution, taxonomy and genetic resources of
Psychoda and Panimerus species, enhancing our understanding of insect biodiversity and
promoting future research in this field.
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New information

Our study provides two new geographical records of the moth flies in The Netherlands,
namely, Psychoda uniformata Haseman, 1907 and Panimerus maynei (Tonnoir, 1920)
elevating the total number of species to 63. Furthermore, we provide re-descriptions of the
females of Panimerus notabilis (Eaton, 1893) and P. goetghebueri (Tonnoir, 1919).
Additionally, we make available for the first time, the sequence of the 5-end of the
cytochrome ¢ oxidase subunit | (COIl) gene or COl Barcodes for Panimerus notabilis, P.
goetghebueri and P. maynei. These COIl Barcodes serve as valuable tools for future
species identification within the genus.
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Introduction

Moth flies (Diptera, Psychodidae) exhibit a global distribution and have been classified into
approximately 3,000 documented species (Pape et al. 2011, Curler et al. 2019). This
widespread family showcases remarkable diversity, particularly in tropical regions, while
Europe alone has documented more than 500 species (Wagner 2013). Despite the
relatively extensive taxonomic knowledge of European Psychodidae, ongoing efforts
continue to reveal new species and new geographical records (e.g. Wagner and Kvifte
(2015), Omelkova and Jezek (2017), Morelli (2018), Kvifte et al. (2020), Jaume-Schinkel et
al. (2022)Jaume-Schinkel et al. (in press)). However, there are gaps in the species
distributions and knowledge remains limited; regional surveys consistently provide
previously undocumented distributional records (e.g. Kvifte (2019), Jaume-Schinkel et al.
(2022), Morelli and Biscaccianti (2022)).

The first checklist for the Dutch Psychodidae fauna was published in the early 1930s
(Barendrecht 1934) listing 34 species for the country. Later, Wagner and Beuk (2002)
published an updated checklist with 48 species. In recent years, several new additions to
the Dutch fauna have been made (e.g. Boumans (2009a), Boumans (2009b), Cuppen
(2009), Boumans (2011), Omelkova and Jezek (2017), Ciliberti (2017), Ciliberti et al.
(2017), Beuk (2021), Wagner and Beuk (2021)) bringing the total number of species to 61.

During a citizen-science entomological survey conducted in The Netherlands (Amsterdam),
a Malaise trap was set in an ecologically-managed portion of one of the city's oldest parks
(Vondelpark) (see van Achterberg et al. (2020), Schilthuizen et al. (2021). Derived from this
survey, we recorded for the first time two species in The Netherlands bringing the total
number of species to 63. Moreover, we re-describe the females of Panimerus notabilis
(Eaton, 1893) and P. goetghebueri (Tonnoir, 1919) and we discuss the morphological
characters to distinguish the known females of the genus. Additionally, we make available
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for the first time the COI Barcodes (sequence of the 5-end of the cytochrome ¢ oxidase
subunit | (COl) gene) for Panimerus notabilis, P. goetghebueri and P. maynei.

Materials and methods
Terminology

We follow the general terminology proposed by Cumming and Wood (2017).

Collection and preparation of specimens

Specimens of moth flies were collected using a Malaise trap during a citizen-science
‘Taxon Expedition’ (for the term, see Schilthuizen et al. (2017) and http://www.
taxonexpeditions.com). The expedition was conducted in an ecologically-managed part
(the ‘Koeienweide’) in one of the oldest and best-known parks in Amsterdam (Vondelpark,
opened in 1865). Specimens were euthanised and preserved in 70% ethanol.

In the material examined section, at the end of each record, the holding institution is given
between square brackets ([]). The abbreviations used for collections and their equivalents
are given below:

ZFMK: Museum Koenig, Leibniz-Institut zur Analyse des Biodiversitdtswandels (previously
known as Zoologisches Forschungsmuseum Alexander Koenig), Bonn, Germany.

TXEX: Taxon Expeditions collection, Leiden, Netherlands.

Genetics

A non-destructive methodology for DNA extraction from complete specimens was
performed in the facilities of Museum Koenig following the procedure detailed in Jaume-
Schinkel and Mengual (in press). Specimen slide preparation was done following the
protocol explained by Jaume-Schinkel and Kvifte (2022), modifying it using the whole
specimen for DNA extraction. In the examined material section, the GenBank accession
numbers for each specimen are given between brackets ().

Furthermore, for the genus Panimerus, we downloaded and used all the available
sequences from BOLD (www.boldsystems.org) to include in the COIl tree and we used
Geneious Prime ver. 2022.1.1 (Biomatters, Auckland, New Zealand) to perform a distance-
based neighbour-joining (NJ) analysis using the Jukes-Cantor model. On the COl tree, the
name for each specimen contains the following information: name of the species | BOLD
accession number | sample ID | GenBank accession number.

Additionally, COI barcodes of Psychoda uniformata were submitted to the BOLD
Identification System (IDS) for animal identification using COl sequences and compared
with the published sequences by Gibernau and Albre (2022). All sequences can be
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accessed in BOLD under the Dataset DS-TEPANI (available: https://doi.org/10.5883/DS-
TEPANI).

Taxon treatments

Panimerus albifacies (Tonnoir, 1919)

Nomenclature

Pericoma albifacies Tonnoir, 1919. Tonnoir (1919): 12. TL. Belgium, Brussels.

Telmatoscopus albifacies Tonnoir: Freeman (1950): 86, Jung (1956): 181, Duckhouse
(1962): 419, Vaillant (1972): 69, Withers (1989): 32

Telmatoscopus (Panimerus) albifacies Tonnoir: Tonnoir (1940): 22, Vaillant (1961): 135.

Panimerus albifacies Tonnoir: Krek (1999): 152.

Figures: Fig. 1 A-C

Figure 1. E&I

Figure 1. A-C Panimerus albifacies female: A. Genitalia, B. Subgenital plate, C. Genital
chamber. D-F Panimerus goetghebueri female: D. Genitalia, E. Subgenital plate, F. Genital
chamber. All scale bars equal 0.10 millimetres.
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Examined Material: 1 9. The Netherlands, Amsterdam, Vondelpark 52.3578°N,
4.8671°E. 19.VI11.2019-27.VII.2019. Leg. Taxon Expeditions Team, ZFMK-TIS-2638055
(OR139013) [ZFMK] ; 1 & same data as preceding, except 3.V1.2019-12.VI.2019. Leg.
van der Meer, Marrit, ZFMK-TIS-2638076 (OR139014) [ZFMK] ; 2 && same data as
preceding, except 21.VI.2019-25.V1.2019. ZFMK-TIS-2638086 (OR139004), ZFMK-
TIS-2638094 (OR139007) [TXEX].

Diagnosis: Females of P. albifacies can be easily differentiated from the known females
of the genus by the shape of sternite 8 and the shape of the genital chamber Fig. 1 (A-
C). Males can be easily differentiated from other males of the genus by the presence of
9 apical tenacula in the surstyli (8, 9 or more than 20 in other species), the hypandrium
setose and by the ejaculatory apodeme angular laterally and rounded anteriorly (as in
Vaillant (1972): plate IX).

Female redescription: Sternite 8 (subgenital plate) is wider than its length, with the
anterior margin being 2.5 times wider than the posterior margin, it is covered in small
setae with a few scattered larger setae on the dorsal surface, two lateral concavities
right before the posterior margin, forming two lobes separated by a concavity in the
posterior margin. The cerci are longer than sternite 8. The genital chamber is
symmetrical as in Fig. 1A-C.

Based on the male description by Tonnoir (1919) and Jung (1956), the female is similar
to the male, except the eye bridge is separated by eight facet diameters; the head is
without corniculi; the pedicel is symmetrical; the flagellomeres are smaller than those of
the male; apical antennal flagellomeres are absent in examined material.

Genetics: four specimens were successfully sequenced: ZFMK-TIS-2638055 (OR1390
13), ZFMK-TIS-2638076 (OR139014), ZFMK-TIS-2638086 (OR139004) and ZFMK-
TIS-2638094 (OR139007). The maximum intraspecific uncorrected pairwise distance
for COl sequences was 0.31% or 1 bp.

Distribution

Belgium, Bosnia, Czech Republic, Denmark, Estonia, Finland, France, Germany,
Hungary, Ireland, Lithuania, Romania, Switzerland, The Netherlands and Turkey (
Vaillant 1972, Krek 1972, Salmela and Piirainen 2005, Bernotiené and RimS$aité 2009,
Jezek 2009, Wagner 2013, Wagner et al. 2013, JeZek et al. 2021).

Notes

Tonnoir (1919) stated that the female of P. albifacies (Tonnoir, 1919) differs from the
female of P. goetghebueri by the colouration of the setae on the thorax, head and the
base of the antennae (with white spots in P. albifacies and mainly black in P.
goetghebueri). However, Freeman (1950) stated that the female of P. notabilis is
indistinguishable from those of P. albifacies and P. goetghebueri. Later, Jung (1956)
provided a diagnosis and an illustration of the female of P. albifacies (Jung 1956: fig.
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238). Based on the published female diagnosis, the drawings provided by Jung (1956)
and the re-descriptions and figures herein, the females of P albifacies and P.
goetghebueri can be differentiated by the shape of sternite 8 (anterior margin being 2.5
times wider than the posterior margin in P. albifacies and anterior margin 4 times wider
than posterior in P. goetghebueri); the shape of the genital chamber (P. albifacies, Fig.
1 A-C and P. goetghebueri, Fig. 1 D-E). However, there is still a large gap when it
comes to the description of females of the genus Panimerus and further studies could
provide better diagnostic characters to easily differentiate the female specimens.
Meanwhile, COI barcodes can be useful when it comes to delimiting undescribed
females and associating them with previously described and barcoded male
specimens.

Vaillant (1972) female diagnosis refers to the female description of Tonnoir (1919).

Panimerus goetghebueri (Tonnoir, 1919)

Nomenclature

Pericoma goetghebueri Tonnoir, 1919. Tonnoir (1919): 138. TL: Belgium. Gand et
Destelberghen

Telmatoscopus goetghebueri Tonnoir: Freeman (1950): 86, Withers (1989): 32.
Panimerus (Panimerus) goetghebueri Tonnoir: Vaillant (1972): 71.

Panimerus goetghebueri Tonnoir: Jezek (1987): 227.

Figures: Fig. 1 D-F

Examined material: 1 Q. The Netherlands, Amsterdam, Vondelpark 52.3578°N,
4.8671°E. 19.VI11.2019-27.VI.2019. Leg. Taxon Expeditions Team. ZFMK-TIS-2638058
(OR139011) [ZFMK]; 1 & same data as preceding except for 3.VI1.2019-12.V1.2019.
Leg. Van der Meer, Marrit. ZFMK-TIS-238056 (OR139010) [TXEX].

Diagnosis

Females of P. goetghebueri can be easily differentiated from the known females of the
genus by the shape of sternite 8 and the shape of the genital chamber (Fig. 1 D and F).
Males can be easily differentiated from other males of the genus Panimerus by having,
at most, eight tenacula on the apex of the surstyli (nine or more in other species) and
the ejaculatory apodeme narrowly rod-like (smaller than other species).

Female redescription: Sternite 8 (subgenital plate) is wider than its length, with the
anterior margin being four times wider than the posterior margin, covered in small
setae with a few scattered larger setae on the dorsal surface, two lateral concavities
right before the posterior margin, forming two lobes separated by a concavity in the
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posterior margin. Cerci are about the same length as sternite 8. The genital chamber is
symmetrical as in Fig. 1D and F.

Based on the male description of Tonnoir (1919) and Vaillant (1972), the female is
similar to the male, except the eye bridge is separated by four facet diameters; the
head is without corniculi; the pedicel is symmetrical; the flagellomeres are smaller than
those of the male. In the examined material, only the first palpal segment is present;
apical antennal flagellomeres are absent as well.

Genetics: Two specimens were successfully sequenced: ZFMK-TIS-2638056 (OR1390
10) and ZFMK-TIS-2638058 (OR139011). The maximum intraspecific uncorrected
pairwise distance for COIl sequences was 0.45% or 3 bp.

Distribution

Algeria, Czech Republic, Hungary, The Netherlands, Tunisia and the UK (Ciliberti et al.
2017).

Panimerus maynei (Tonnoir, 1920)

Nomenclature

Pericoma maynei Tonnoir, 1920. Tonnoir (1920): 186. TL: Belgium, Ohain, Brabant.
Mormia thienemanni Tonnoir: Vaillant (1954): 91. TL: Algeria, Tala Guilef.
Telmatoscopus maynei Tonnoir: Nielsen (1961): 140.

Panimerus (Panimerus) maynei Tonnoir: Vaillant (1972): 72.

Examined material: 1 J&. The Netherlands, Amsterdam, Vondelpark 52.3578°N,
4.867°E. 13.V1.2019-12.VI.2019. Leg. Van der Meer, Marrit. ZFMK-TIS-2638072 (OR13
9009) [TXEX]. 1 & same data except for 21.V1.2019-25.V1.2019. ZFMK-TIS-2638090 (
OR139001) [ZFMK].

Diagnosis: Females of P. maynei are unknown. Males can be easily differentiated from
other species in Panimerus by having more than 30 tenacula on the surstyli (less than
20 in other species), the distribution of the tenacula being scattered in the whole
surface of the surstyli (other species in the genus have the tenacula restricted to the
apex of the surstyli).

Genetics: Two specimens were successfully sequenced: ZFMK-TIS-2638072 (OR1390
09) and ZFMK-TIS-2638090 (OR139001). Both obtained sequences are identical.


https://www.ncbi.nlm.nih.gov/nuccore/OR139010
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Distribution

Belgium, Czech Republic, Denmark, France, Germany, Ireland, The Netherlands (this
publication, new record) and the UK. (Vaillant 1972, Withers 1989, Vaillant and Withers
1992).

Panimerus notabilis (Eaton, 1893)

Nomenclature

Pericoma notabilis Eaton, 1893. Eaton (1893): 126. TL. Great Britain.

Telmatoscopus notabilis Eaton: Tonnoir (1919): 12; Freeman (1950): 86, Duckhouse
(1962): 418, Withers (1989): 32.

Telmatoscopus (Panimerus) notabilis Eaton: Tonnoir (1940): 28, Jung (1956): 179.
Panimerus (Panimerus) notabilis Eaton: Vaillant (1972): 68.

Panimerus notabilis Eaton: Krek (1972): 184, Wagner (1979): 42, Jezek (1982): 52,
Jezek (1984): 165, Jezek (1987): 237. (See Jezek (1987) for a complete taxonomic
history).

Examined material: 1 & The Netherlands, Amsterdam, Vondelpark 52.3578°N,
4.8671°E. 03.VI.2019-12.VI.2019. Leg. Van der Meer, Marrit ZFMK-TIS-2638082 (OR1
39012) [TXEX]. 1 & same data as preceding, except for 12.VI1.2019-19.VI1.2019,
ZFMK-TIS-2638117 (OR139000) [ZFMK].

Diagnosis: Females of P. notabilis are unknown. Males can be easily differentiated from
all the males of the genus Panimerus by having nine apical tenacula in the surstyli (8, 9
or more than 20 in other species), the ejaculatory apodeme with rounded lateral lobes
and is concave anteriorly (Vaillant 1972: plate IX) and by the shape of the aedeagal
complex (as in Withers (1989): fig. 96).

Genetics: Two specimens were successfully sequenced: ZFMK-TIS-2638117 (OR1390
00) and ZFMK-TIS-2638082 (OR139012), these barcodes corresponding to the first
barcodes of the species. The maximum intraspecific uncorrected pairwise distance for
COl sequences was 0%.

Distribution

Belgium, Croatia, Finland, France, Germany, Hungary, Iran, Ireland, ltaly, Poland,
Romania, The Netherlands and Turkey (Jezek and Omelkova 2012, Jezek et al. 2018,
Wagner 2013, Wagner et al. 2013, Kvifte et al. 2013).
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Psychoda uniformata Haseman, 1907

Nomenclature

Psychoda uniformata Haseman, 1907. Haseman (1907): 319. TL: USA. Missouri:
Columbia.

Psychoda moravica Vaillant, 1966. Vaillant (1966): 225. TL: Czech Republic, Pradéd
(see Jezek (1990)).

Psychoda uniformata Haseman: Jezek (1990): 67.

Examined material: 1 Q. The Netherlands, Amsterdam, Vondelpark 52.3578°N,
4.8671°E. 27.V.2019-5.V1.2019. Leg. Taxon Expeditions Team. ZFMK-TIS-2638051 (O
R139003) [ZFMK]; 1 @ same data, except for 3.VI.2019-12.VI.2019. Leg. Van der
Meer, Marrit. ZFMK-TIS-2638081 (OR139015) [TXEX].

Diagnosis

Females of P. uniformata can be differentiated from other Psychoda species by the
shape of sternite 8 (subgenital plate) (as in Jezek (1990) fig. 152) and the shape of the
genital chamber (as in Jezek (1990) fig. 145).

Males can be distinguished from other Psychoda species on the following combination
of characters: the antennae with 13 flagellomeres; the gonostyli apically pointed, the
distiphallus is broadly triangular, narrowing towards apex; a single paramere is present,
reaching more than four-fifths length of the distiphallus. Psychoda uniformata is similar
to Psychoda cultella Salmela, Kvifte & More, 2012 and Psychoda obscuripennis Jezek
& van Harten, 2005, but they can be differentiated by the following characters: the
antennae with 13 flagellomeres (14 in P. cultella, 13 in P. obscuripennis); the gonostyli
are apically pointed (apically pointed in P. cultella and club-shaped in P. obscuripennis);
the distiphallus broadly triangular (distiphallus parallel-sided in both P. cultella and P.
obscuripennis); the paramere reaching more than four-fifths the length of the
distiphallus (paramere subequal in length to the distiphallus in P. cultella, paramere
reaching roughly two-thirds the length of the distiphallus in P. obscuripennis) (Jezek
1990, Jezek and van Harten 2005, Salmela et al. 2012).

Genetics: Two specimens were successfully sequenced: ZFMK-TIS-2638051 (OR1390
03) and ZFMK-TIS-2638081 (OR139015). The maximum intraspecific uncorrected
pairwise distance for COIl sequences was 2.12% or 14 bp.

Distribution

Armenia, Austria, Azerbaijan, Czech Republic, Greece, Iran, Israel, lItaly, Slovakia,
Slovenia, Mongolia, Morocco, The Netherlands (this publication, new record), Poland,
Turkey, USA (Jezek et al. 2021, Gibernau and Albre 2022).


https://www.ncbi.nlm.nih.gov/nuccore/OR139003
https://www.ncbi.nlm.nih.gov/nuccore/OR139003
https://www.ncbi.nlm.nih.gov/nuccore/OR139015
https://www.ncbi.nlm.nih.gov/nuccore/OR139003
https://www.ncbi.nlm.nih.gov/nuccore/OR139003
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Discussion

Citizen-science projects can provide a more accurate picture of the real distribution of
species. Previous studies by Maistrello et al. (2016), Alaniz et al. (2018), Dorler et al.
(2018), Barahona-Segovia and Barcelé (2021), Jaume-Schinkel and Mengual (2022),
Kvifte (2023), Jaume-Schinkel et al. (in press) have highlighted the importance of citizen
science in capturing species distribution data. In our study, we found two new records for
The Netherlands through a citizen-science project, adding valuable information to the
existing knowledge base.

These findings demonstrate the power of citizen-science initiatives in uncovering
previously unknown distribution patterns and expanding our understanding of species
ranges (Barahona-Segovia et al. 2022, Jaume-Schinkel and Mengual 2022, Jaume-
Schinkel et al. in press). The integration of citizen-science initiatives has proven to be an
invaluable asset in advancing our understanding of species distribution patterns (
Barahona-Segovia and Barcel6 2021). By engaging and involving the general public in
scientific research, citizen-science projects provide a vast network of enthusiastic and
motivated individuals who contribute to data collection on a scale that would be otherwise
impossible for traditional research teams (Gardiner et al. 2012, Johnson et al. 2020,
Mengual and de Soto Molinari 2020, Feldman et al. 2021, Howard et al. 2022).

In addition to their scientific contributions, citizen-science projects foster public
engagement and awareness of biodiversity. By involving citizens in scientific research,
these projects not only empower individuals, but also enhance their understanding of
ecological processes and the importance of conservation efforts. Participants in citizen-
science initiatives become ambassadors for the natural world, advocating for the
preservation of species and their habitats.

Additionally, our study demonstrates the effectiveness of COI barcodes as a valuable tool
for species identification within the genus Panimerus (Fig. 2). This approach greatly aids
taxonomists in associating male and female specimens when there is a lack of distinct
morphological features to establish a connection between both sexes. Moreover, DNA
barcodes simplify the process of matching specimens from different sexes, especially in
cases where only one sex is known. This streamlined matching process contributes to the
identification and description of new morphological characters, which are often overlooked
when working solely with one sex (such as relying heavily on male genital characters in
taxonomy).

Moreover, further investigation into the applications of DNA barcoding, such as the use of
other genetic markers or the integration of genomic techniques, could provide even more
robust and comprehensive insights into species delimitation and distributions. It would be
worthwhile to explore the potential of combining DNA barcoding with other data sources,
such as remote sensing or environmental DNA, to gain a more holistic understanding of
species distributions and their drivers.
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P lophilus | GKBRA206-16 | ZEMK-TIS-2507991 | OR139008

OR139008

Pani i | GKBRA206-16 | ZEMK-TIS-250799
Panimens maynei | GRBRA210-16 | ZFMK-TIS-2 99
Panimers maynei | GKBRA209-16 | ZEMK-TIS-2507994 | OR 13900

Panimers goctghebueri | GDIP22185-23 | ZFMK-TIS- 2638056 | OR139010

L/v.mmm\-.w;,vm«m GDIP22187-23 | ZFMK-TIS-2638058 | OR139011

[ Panimerus albifacics | GRBRA207-16 | ZFMK-TIS-2507992 | OR139005

Panimerus albifacies | GMBUB322-14

Panimerus aibifacies | GDIP22207-23 | ZFMK-TIS-2638086 | OR139004
Panimerus albifacics | GDIP22197-23 | ZFMK-TIS-2638076 | OR139014
Panimerus albifacics | GDIP22184-23 | ZFMK-TIS-2638055 | OR139013

Panimerus albifacies | GDIP22212-23 | ZFMK-TIS-2638094 | OR139007

Figure 2. [ doi

Neighbour-joining (NJ) tree using the Jukes-Cantor model, based on the COl sequences of
the examined material and publicly-available sequences. NJ tree constructed using Geneious
Prime ver. 2022.1.1. The name for each specimen has the following information: name of the
species | BOLD accession number | sample ID | GenBank accession number.

Acknowledgements

Santiago Jaume-Schinkel's work on European Psychodidae is supported by the
Bundesministerium fur Bildung und Forschung, Berlin, Germany, the project “German
Barcode of Life lll: Dark Taxa” (FKZ 16LI1901A). We are indebted to Bjorn Miiller for
performing the DNA extraction and PCR at ZFMK and we also like to extend our gratitude
to Bjorn Rulik and Jana Thormann for helping with the sequence upload to BOLD. We
extend our sincere appreciation to the diligent team of citizen scientists working with Taxon
Expeditions for their tireless efforts in collecting the samples.

References

. Alaniz AJ, Grez AA, Zaviezo T (2018) Potential spatial interaction of the invasive
species Harmonia axyridis (Pallas) with native and endemic coccinellids. Journal of
Applied Entomology 142 (5): 513-524. https://doi.org/10.1111/jen.12498



https://arpha.pensoft.net/zoomed_fig/9944287
https://arpha.pensoft.net/zoomed_fig/9944287
https://arpha.pensoft.net/zoomed_fig/9944287
https://doi.org/10.3897/BDJ.11.e108636.figure2
https://doi.org/10.3897/BDJ.11.e108636.figure2
https://doi.org/10.3897/BDJ.11.e108636.figure2
https://doi.org/10.1111/jen.12498

Jaume-Schinkel S et al

Barahona-Segovia R, Gonzalez C, Pafiinao-Monsalvez L (2022) Citizen Science meet
South American tachinids: New records of feather-legged fly Trichopoda (Galactomyia)
pictipennis Bigot (Diptera: Tachinidae) from Chile. Neotropical Entomology 2022: 1-13.
Barahona-Segovia RM, Barcelé M (2021) From classical collections to citizen science:
change in the distribution of the invasive blowfly Chrysomya albiceps (Wiedemann,
1819) in Chile. Bioinvasions Records 10: 45-56. https://doi.org/10.3391/bir.2021.10.1.06
Barendrecht G (1934) Preliminary note on Dutch Psychodidae. Entomologische
Berichten 9: 78-81.

Bernotiené R, Rimsaité J (2009) Notes on moth flies (Diptera: Psychodidae) inhabiting
fungal fruit bodies. Acta Zoologica Lituanica 19 (1): 60-63. https://doi.org/10.2478/
v10043-009-0006-7

Beuk PL (2021) Threticus lucifugus, een nieuwe motmug voor Nederland (Diptera:
Psychodidae. Entomologische Berichten 81 (4): 174-175.

Boumans L (2009a) De wc-motmug Clogmia albipunctata, een opvallend maar
onopgemerkt element van onze fauna (Diptera: Psychodidae. Nederlandse Faunistisch
Mededelingen 30: 1-10.

Boumans L (2009b) Psychoda surcoufi, een motmug van compost, nieuw voor
Nederland (Diptera: Psychodidae. Nederlandse Faunistisch Mededelingen 31: 11-16.
Boumans L (2011) Bijdrage aan de kennis van urbane motmuggen (Diptera:
Psychodidae. Nederlandse Faunistische Mededelingen 36: 49-68.

Ciliberti P (2017) Motmuggen (Psychodidae). In: Jacobusse C, Steenis W, Dek N-,
Calle L (Eds) Vliegen en muggen in Zeeland, Fauna Zeelandica VIl. Het Zeeuwse
Landschap, Wilhelminadorp, VI. Stichting Het Zeeuwse Landschap, Wilhelminadorp,
Netherlands, 267 pp pp.

Ciliberti P, Dek N-, Kvifte GM (2017) Three new species of moth flies (Diptera:
Psychodidae) new for The Netherlands. - Entomologische Berichten, Amsterdam 77 (2):
62-65.

Cumming JM, Wood DM (2017) Adult Morphology and Terminology. In: H. K, J. S (Eds)
Manual of Afrotropical Diptera. Vol. 1. Introductory chapters and keys to Diptera
families. 1. South African National Biodiversity Institute, Petoria, 425 pp.

Cuppen H (2009) Meldingen van Diptera-larven die nieuw zijn voor Nederland of weinig
waargenomen. Macrofaunanieuwsmail 87: 6-11.

Curler G, Krzeminski W, Skibinska K (2019) The first record of fossil Horaiellinae
(Diptera: Psychodidae) from mid-Cretaceous amber of northern Myanmar. Cretaceous
Research 98: 305-315. hitps://doi.org/10.1016/j.cretres.2019.02.005

Dorler D, Kropf M,&, Laaha G, Zaller JG (2018) Occurrence of the invasive Spanish
slug in gardens: can a citizen science approach help deciphering underlying factors?
BMC Ecology 23: 1-11.

Duckhouse DA (1962) Some British Psychodidae (Diptera, Nematocera): Description of
species and a discussion on the problem of species pairs. Transactions of the Royal
Entomological Society of London 114 (3): 403-436. https://doi.org/10.1111/].
1365-2311.1962.tb01072.x

Eaton AE (1893) A synopsis of British Psychodidae. Entomologist's Monthly Magazine
29 (4): 120-130. URL: https://www.biodiversitylibrary.org/bibliography/8646

Feldman M, Imbeau L, Marchand P, Mazerolle M, Darveau M, Fenton N (2021) Trends
and gaps in the use of citizen science derived data as input for species distribution



https://doi.org/10.3391/bir.2021.10.1.06
https://doi.org/10.2478/v10043-009-0006-7
https://doi.org/10.2478/v10043-009-0006-7
https://doi.org/10.1016/j.cretres.2019.02.005
https://doi.org/10.1111/j.1365-2311.1962.tb01072.x
https://doi.org/10.1111/j.1365-2311.1962.tb01072.x
https://www.biodiversitylibrary.org/bibliography/8646

New records of moth flies (Diptera, Psychodidae) for the Dutch Fauna 13

models: A quantitative review. PLoS One 16 (3). https://doi.org/10.1371/journal.pone.
0234587

Freeman P (1950) British Psychodidae. Handbooks for the Identification of British
Insects 9 (2): 77-96.

Gardiner MM, Allee LL, Brown PM, Losey JE, Roy HE, Smyth RR (2012) Lessons from
lady beetles: accuracy of monitoring data from US and UK citizen-science programs.
Frontiers in Ecology and the Environment 10 (9): 471-476. https://doi.org/
10.1890/110185

Gibernau M, Albre J (2022) First insights on the diversity of the genus Psychoda
Latreille (Diptera: Psychodidae) in Corsica using DNA barcoding. Annales de la Société
entomologique de France (NS) 58 (1): 81-91. https://doi.org/
10.1080/00379271.2022.2037461

Haseman L (1907) A monograph of the North American Psychodidae including ten new
species and an aquatic psychodid from Florida. Transactions of the American
Entomological Society 33: 299-333.

Howard L, van Rees C, Dahlquist Z, Luikart G, Hand B (2022) A review of invasive
species reporting apps for citizen science and opportunities for innovation. NeoBiota 71:
165-188. https://doi.org/10.3897/neobiota.71.79597

Jaume-Schinkel S, Kvifte G (2022) Platyplastinx ibanezbernali sp. nov., a new species
of moth fly (Diptera: Psychodidae) from Ecuador. Acta Entomologica Musei Nationalis
Pragae383-389. https://doi.org/10.37520/aemnp.2022.020

Jaume-Schinkel S, Mengual X (2022) New geographic distribution of Chrysomya
megacephala, the Oriental latrine blow fly (Diptera: Calliphoridae), in Mexico using
citizen science and social media. Revista Mexicana de Biodiversidad 93 https://doi.org/
10.22201/ib.20078706€.2022.93.4166

Jaume-Schinkel S, Kvifte GM, Van der Weele R, Mengual X (2022) Alepia viatrix sp.
nov. (Diptera: Psychodidae), a new species of a Neotropical genus found on the Azores
Archipelago (Portugal). Zootaxa 5128 (3): 384-396. https://doi.org/10.11646/zootaxa.
5128.3.4

Jaume-Schinkel S, Mengual X (in press) A revision of the genus Armillipora Quate
(Diptera: Psychodidae) with the description of two new species. European Journal of
Taxonomy.

Jaume-Schinkel S, Mengual X, Howe GA, Fagan-Jeffries EP (in press) The Hitchhiker's
Guide to Australia: The 18,000-km-long journey of Alepia viatrix (Diptera: Psychodidae)
discovered through citizen science. Checklist.

Jezek J (1987) Contribution to the knowledge of Panimerus Eat. (Diptera, Psychodidae)
in Czechoslovakia. Acta Entonmologica Musei Nationalis Prague 42: 227-24.

Jezek J (1982) Some new faunistic records of Psychodidae (Diptera) of Bohemian
Karst. Dipterologica bohemoslovaca 3: 57-60.

Jezek J (1984) Nomenclatorical changes of some higher taxa of Palaearctic
Psychodinae (Diptera, Psychodidae. Acta Faunistica Entomologica Musei Nationalis
Pragae 17: 155-8210.

Jezek J (1990) Redescriptions of nine common palaearctic and holarctic species of
Psychodini End. (Diptera: Psychodidae. Acta Entomologica Musei Nationalis Pragae 43:
33-83.



https://doi.org/10.1371/journal.pone.0234587
https://doi.org/10.1371/journal.pone.0234587
https://doi.org/10.1890/110185
https://doi.org/10.1890/110185
https://doi.org/10.1080/00379271.2022.2037461
https://doi.org/10.1080/00379271.2022.2037461
https://doi.org/10.3897/neobiota.71.79597
https://doi.org/10.37520/aemnp.2022.020
https://doi.org/10.22201/ib.20078706e.2022.93.4166
https://doi.org/10.22201/ib.20078706e.2022.93.4166
https://doi.org/10.11646/zootaxa.5128.3.4
https://doi.org/10.11646/zootaxa.5128.3.4

Jaume-Schinkel S et al

Jezek J, van Harten A (2005) Further new taxa and little-known species of non-biting
moth flies (Diptera, Psychodidae) from Yemen. Acta Entomologica Musei Nationalis
Pragae 45: 199-220.

Jezek J (2009) Further new faunistic records of moth flies (Insecta, Diptera,
Psychodidae) from the Czech Republic and Slovakia. Folia Faunistica Slovaca 14 (15):
101-105.

Jezek J, Omelkova M (2012) Moth flies (Diptera: Psychodidae) of the Bilé Karpaty
Protected Landscape Area and Biosphere Reserve (Czech Republic). Species
inventories of selected insect groups in the Bilé Karpaty Protected Landscape Area and
Biosphere Reserve (Czech Republic). Acta Musei Moraviae, Scientiae Biologicae (Brno)
96 (2): 763-802.

Jezek J, Grootaert P, Lock K, Manko P, Oboria J (2018) Moth flies (Diptera:
Psychodidae) from the Belgian transition of the Atlantic to the Central European faunal
zones. Biodiversity & Environment 10 (2): 5-17.

Jezek J, Obora J, Manko P, Tryzna M (2021) Moth flies (Diptera: Psychodidae) of the
northern Hercynian Mountains and adjacent localities (Czech Republic). Acta Musei
Silesiae, Scientiae Naturales 70 (2): 135-182. https://doi.org/10.2478/cszma-2021-0011
Johnson BA, Mader AD, Dasgupta R, Kumar P (2020) Citizen science and invasive
alien species: An analysis of citizen science initiatives using information and
communications technology (ICT) to collect invasive alien species observations. Global
Ecology and Conservation 21 https://doi.org/10.1016/j.gecc0.2019.e00812

Jung HF (1956) Beitrage zur Biologie, Morphologie und Systematik der Europaischen
Psychodiden (Diptera. Deutsche entomologische Zeitschrift (Berlin), N.F 3: 97-257.
Krek S (1972) Nouvelle Contribution A I'Etude des Telmatoscopini de la Bosnie (Diptera
Psychodidae Psychodinae). Annales de la Société Entomologique de France (NS) 8 (1):
239-251. https://doi.org/10.1080/21686351.1972.12278933

Krek S (1999) Psychodidae (Diptera Insecta) Balkanskog Poluotoka. Federacija Bosne i
Hercegovine, Ministarstvo Obrazovanja, Nauke, Kulture i Sporta, Studentska
Stamparija Univerziteta Sarajevo, Sarajevo, 417 pp. [In Croatian].

Kvifte GM, Ivkovi¢ M, Klari¢ A (2013) New records of moth flies (Diptera: Psychodidae)
from Croatia, with the description of Berdeniella keroveci sp. nov. Zootaxa 3737 (1):
57-67. https://doi.org/10.11646/zootaxa.3737.1.4

Kvifte GM (2019) New records of Norwegian Psychodidae, with the first description of
the female of Trichosepedon balkanicum (Krek, 1970) comb. nov. Norwegian Journal of
Entomology 66: 1-10.

Kvifte GM, Salmela J, Suuronen A (2020) Taxonomic history of Pericoma albomaculata
Wahlgren, 1904 (Diptera, Psychodidae) with new synonymies and description of
Panimerus halophilus sp. n. Norwegian Journal of Entomology 67: 61-69.

Kvifte GM (2023) Citizen science reveals the establishment of the invasive container
breeder Clogmia albipunctata in Sweden and Denmark. Management of Biological
Invasions 14: 239-244. https://doi.org/10.3391/mbi.2023.14.2.04

Maistrello L, Dioli P, Bariselli M, Mazzoli GL, Giancalone-Forini | (2016) Citizen science
and early detection of invasive species: phenology of first occurrences of Halyomorpha
halys in Southern Europe. Biological Invasions 18: 3109-3116. https://doi.org/10.1007/
$10530-016-1217-z



https://doi.org/10.2478/cszma-2021-0011
https://doi.org/10.1016/j.gecco.2019.e00812
https://doi.org/10.1080/21686351.1972.12278933
https://doi.org/10.11646/zootaxa.3737.1.4
https://doi.org/10.3391/mbi.2023.14.2.04
https://doi.org/10.1007/s10530-016-1217-z
https://doi.org/10.1007/s10530-016-1217-z

New records of moth flies (Diptera, Psychodidae) for the Dutch Fauna 15

Mengual X, de Soto Molinari C (2020) First record of the genus Syritta Le Peletier
&amp; Audinet-Serville, 1828 (Diptera, Syrphidae) from the West Indies. Check List 16
(4): 991-995. https://doi.org/10.15560/16.4.991

Morelli A (2018) A new species of Trichomyia from Italy (Diptera, Psychodidae,
Trichomyiinae. Bollettino del Museo di Storia Naturale di Venezia 69: 7-11.

Morelli A, Biscaccianti AB (2022) Contribution to the knowledge of "non-Phlebotomine”
Psychodidae (Diptera: Nematocera) from central Italy. Redia 105: 123-129. https://
doi.org/10.19263/redia-105.22.16

Nielsen BO (1961) Studies on the Danish Psychodidae (Diptera Nematocera).
Entomologiske Meddelelser 31: 127-152.

Omelkova M, Jezek J (2017) Two new species of Jungiella (Diptera: Psychodidae:
Psychodinae) from the Palaearctic Region. Zootaxa 4250: 560-576. https://doi.org/
10.11646/zootaxa.4250.6.4

Pape T, Blagoderov V, Mostovski MB (2011) Order Diptera Linnaeus, 1758. In: Zhang,
Z.-Q.(Ed.) Animal biodiversity: An outline of higher-level classification and survey of
taxonomic richness. Zootaxa 3148 (1): 222-229.

Salmela J, Piirainen T (2005) Description of a new Psychodidae (Diptera) species from
Estonia. Entomologica Fennica 16 (4): 301-304. https://doi.org/10.33338/ef.84274
Salmela J, Kvifte GM, More A (2012) Description of a new Psychoda Latreille species
from Fennoscandia (Diptera: Psychodidae. Zootaxa 3313: 34-43. https://doi.org/
10.11646/zootaxa.3313.1.4

Schilthuizen M, Seip L, Otani S, Suhaimi J, Njunji¢ | (2017) Three new minute leaf litter
beetles discovered by citizen scientists in Maliau Basin, Malaysian Borneo (Coleoptera:
Leiodidae, Chrysomelidae). Biodiversity Data Journal 5 https://doi.org/10.3897/bd].
5.e21947

Schilthuizen M, van Oostenbrugge W, Visser S, van der Meer M, Delval R, Dias C,
Koster H, Maarschall R, Peeters N, Venema P, Zaremba R, Beltrami C, Rossato M,
Latella L, Nieuwenhuis F, de Rop N, Njuniji¢ I, Perreau M, Koene J (2021) Ptomaphagus
thebeatles n. sp., a previously unrecognized beetle from Europe, with remarks on urban
taxonomy and recent range expansion (Coleoptera: Leiodidae). Contributions to
Zoology 90 (1): 1-20. https://doi.org/10.1163/18759866-bja10007

Tonnoir AL (1919) Contribution a I'é¢tude des Psychodidae de Belgique I. Bulletin et
Annales de la Société Entomologique de Belgique 59: 8-17.

Tonnoir AL (1920) Contribution a I'étude des Psychodidae des Belgique (Troisiéme
note. Bulletin et Annales de la Société Entomologique de Belgique 60: 180-187.
Tonnoir AL (1940) A synopsis of the British Psychodidae (Dipt.) with descriptions of new
species. Transactions of the Society for British Entomology 7: 21-64.

Vaillant F (1954) Trois nouveaux Psychodidae (Diptéres) d'Algerie. Bulletin de la
Société d’Histoire Naturelle de I'Afrique du Nord 5: 89-94.

Vaillant F (1961) Revision des Psychodidae Psychodinae de France. Annales de la
Société Entomologique de France 130: 131-154.

Vaillant F (1966) Diptéres Psychodidae de Moravie. Casopis Moravskeho Musea v
Brne. Vedy Prirodni. 51: 225-230.

Vaillant F (1972) 9d. Psychodidae—Psychodinae. In: Lindner E (Ed.) Die Fliegen der
palaearktischen Region. 291. Sttutgart, 63 pp.



https://doi.org/10.15560/16.4.991
https://doi.org/10.19263/redia-105.22.16
https://doi.org/10.19263/redia-105.22.16
https://doi.org/10.11646/zootaxa.4250.6.4
https://doi.org/10.11646/zootaxa.4250.6.4
https://doi.org/10.33338/ef.84274
https://doi.org/10.11646/zootaxa.3313.1.4
https://doi.org/10.11646/zootaxa.3313.1.4
https://doi.org/10.3897/bdj.5.e21947
https://doi.org/10.3897/bdj.5.e21947
https://doi.org/10.1163/18759866-bja10007

Jaume-Schinkel S et al

Vaillant F, Withers P (1992) Panimerus goodi sp. n. from Ireland, with as description of
other members of the maynei complex (Diptera: Psychodidae. Irish Naturalist's Journal
24 (1): 27-28.

van Achterberg K, Schilthuizen M, van der Meer M, Delval R, Dias C, Hoynck M, Késter
H, Maarschall R, Peeters N, Venema P, Zaremba R, Beltrami C, Nieuwenhuis F, de Rop
N, Njunji¢ I, Koene J (2020) A new parasitoid wasp, Aphaereta vondelparkensis sp. n.
(Braconidae, Alysiinae), from a city park in the centre of Amsterdam. Biodiversity Data
Journal 8 https://doi.org/10.3897/bd|.8.e49017

Wagner R (1979) Psychodidenstudien im Schlitzerland. - Schlitzer
produktionsbiologische Studien (26). Archiv flr Hydrobiologie Suppl. 57: 38-88.
Wagner R, Beuk PL (2002) Family Psychodidae. In: Beuk PL (Ed.) Checklist of the
Diptera of the Netherlands. KNNV Uitgeverij, Utrecht, 448 pp. [ISBN 9050111637].
Wagner R (2013) Fauna Europaea: Psychodidae. In: Jong H de (Ed.) Fauna Europaea:
Diptera Nematocera. Fauna Europaea version 2.4. www.fauna-eu.org. Accessed on:
2022-10-25.

Wagner R, Kog H, Ozgiil O, Tongug A (2013) New moth flies (Diptera: Psychodidae:
Psychodinae) from Turkey. Zoology in the Middle East 59 (2): 152-167. https://doi.org/
10.1080/09397140.2013.810880

Wagner R, Kvifte GM (2015) Description of JeZekiella patera gen. et sp. nov. from
Europe (Diptera: Psychodidae. Acta Entomologica Musei Nationalis Pragae 55:
505-511.

Wagner R, Beuk PL (2021) Family Psychodidae. In: Beuk, P.L.Th. (Ed.): Checklist of the
Diptera of The Netherlands. https://diptera-info.nl/news.php?fam=Psychodidae.
Accessed on: 2023-5-23.

Withers P (1989) Moth flies. Diptera: Psychodidae. Dipterists Digest 4: 1-83.



https://doi.org/10.3897/bdj.8.e49017
https://speciation.net/Database/Journals/Archiv-fuer-Hydrobiologie-;i2370
http://www.fauna-eu.org
https://doi.org/10.1080/09397140.2013.810880
https://doi.org/10.1080/09397140.2013.810880
https://diptera-info.nl/news.php?fam=Psychodidae

	Abstract
	Background
	New information

	Keywords
	Introduction
	Materials and methods
	Terminology
	Collection and preparation of specimens
	Genetics

	Taxon treatments
	Panimerus albifacies (Tonnoir, 1919)
	Nomenclature
	Distribution
	Notes

	Panimerus goetghebueri (Tonnoir, 1919)
	Nomenclature
	Diagnosis
	Distribution

	Panimerus maynei (Tonnoir, 1920)
	Nomenclature
	Distribution

	Panimerus notabilis (Eaton, 1893)
	Nomenclature
	Distribution

	Psychoda uniformata Haseman, 1907
	Nomenclature
	Diagnosis
	Distribution


	Discussion
	Acknowledgements
	References

