355--- 6

(O*)+,
- % . -
- % / 0 /(% / ,
121*%(),3 414 )**
355 654* 44+7+58 9 121* ) 4

355 = 5 > 2 3 3 3 :3 +@))



Zootaxa5750 (2): 151-200 ISSN 1175-5326 (print edition)

https://Awww.mapress.com/zt/ Artl C I e Z O OTAXA

Copyright © 2026 Magnolia Press ISSN 1175-5334 (online edition)

https://doi.org/10.11646/zootaxa.5750.2.1
http://zoobank.org/urn:lsid:zoobank.org:pub:C5562415-7634-4C04-B527-5D9E683D7D2D

Review of the Strepsiptera fauna of the Nordic countries with the description of
two new species obtylopsKirby (Stylopidae)

MERI LAHTEENARO", DANIEL BENDA?34 MARIA ALEJANDRA ALVAREZ COVELLI!, MATTIAS
FORSHAGE, RASMUS HOVMOLLER, JOHAN A. A. NYLANDER?, JAKUB STRAKA® & JOHANNES
BERGSTEN?
Department of Zoology, Swedish Museum of Natural History, Stockholm, Sweden
MariaAlejandra.Alvarez@nrmes © https://orcid.org/0009-0009-5863-789
Mattias.Forshage@nrmes @ https://orcid.org/0009-0001-5947-569
Johannes.Bergsten@nrre.s® https://orcid.org/0000-0002-6153-443
2Department of Zoology, Faculty of Science, Stockholm University, Stockholm, Sweden
SDepartment of Zoology, Faculty of Science, Charles University, Prague, Czech Republic
benda.daniel@emailzc ® https://orcid.org/0000-0002-5729-0411
jakub.straka@natur.cunizc @ https://orcid.org/0000-0002-8987-124
‘Department of Entomology, National Museum of the Czech Republic, Prague, Czech Republic
5SLU Artdatabanken, Uppsala, Sweden
rasmus.hovmoller@slies @ https://orcid.org/0009-0008-3232-794
SDepartment of Bioinformatics and Genetics, Swedish Museum of Natural History, Stockholm, Sweden
Johan.Nylander@nrmes @ https://orcid.org/0000-0001-8940-4%6
*Corresponding author: meri.lahteenaro@nrmes © https://orcid.org/0000-0001-9868-343

Abstract

Twisted-winged parasites (Strepsiptera) is a small insect order with around 610 species worldwide and whose members
are obligate parasites of other insects. While recent advances in molecular methods have significantly improved our
understanding of the species diversity, there is no review of Strepsiptera diversity from the Nordic countries that fully
reflect the current state of taxonomic knowledge. Here we revise the Nordic Strepsiptera fauna, present an updated and
annotated checklist of species, including new distribution data and host associations based on new records from museums,
private collectors, previous publications, and databases. We describe two new sigiglepgStrepsiptera: Stylopidae)

from the Nordic countriesStylops sapmiensiséhteenaro & Bergstersp. nov.and Stylops serotinusahteenaro &

Straka,sp. nov, supported by molecular, morphological, and host-use data. A key to genera of Nordic Strepsiptera based
on males and to species based on females is provided together with distribution maps of known species.

Key words: Twisted-winged parasites, taxonomy, identification key, Europe, new species

Introduction

Strepsiptera, commonly known as twisted-winged parasites, is a small insect order of about 610 species known for
their extraordinary life-cycles and associated morphological characteristics. All species are obligate endoparasites of
other insects, and have hosts from seven different orders (Kathirithamby, 2009). Strepsiptera display extreme sexual
dimorphism owing to the different lifestyles of the adult sexes (Kathirithamby, 1989; Kinzelbach, 1971). Except
for the family Mengenillidae with about 20 species, adult Strepsiptera females remain as endoparasites in their
hosts while adult males are free-living for a brief period, which is also reflected in their appearance. Males possess
typical adult insect characteristics but with uniquely fan-shaped hindwings and haltere-like forewings inspiring the
name of the order (Greek strepsi, “twisted”; pteron, “wing”). In contrast, females remain larviform and are only
partly extruded outside the host. Even the larval instars of Strepsiptera differ from each other both in function and
form. The tiny host-seeking first instar larva is mobile and free-living until it enters a host and moulds into a legless
secondary larva (Kathirithamby, 1989).
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Given that Strepsiptera are elusive in nature, difficult to find, tiny and confusing, it is not surprising that they
were discovered rather late by naturalists in general (e.g. Kirby, 1802, 1813; Rossi, 1793). The exploration of the
fauna in the Nordic countries started even later and proceeded remarkably unevenly. Among the Nordic countries,
Strepsiptera was first discovered in Finland in the second half of the 19th century (Maklin, 1866, 1867). M&klin
(1866) reportecstylopson a femaléAndrena cinerariglLinnaeus, 1758) from Sjunded parish in southern Finland
that he had collected in June 1855. This was followed by a report of a stylopised feWisleusfcampestrihow
Ammophila pubescer@urtis, 1836) collected in June 1866 in Rautus parish (then in Finland, today Russia) which
was identified a¥Xenos vesparum v. sphecidar@mebold, 1839 (nowuberoxenos sphecidaru8iebold, 1839))

(M&klin, 1967). Towards the end of the 19th century detailed morphological studies on Strepsiptera were carried
out by Meinert (1896a, 1896b) who also documer@gdopsfrom Denmark, including a male specimen in the
Copenhagen collections taken by Christian Drewsen near Strandmgllen north of Copenhagen.

The first mention of a Strepsiptera parasite in the Nordic countries that is not associated with bees or wasps
comes from Denmark. At a meeting of the Skandinaviske Naturforskares Society, Hansen (1892) reported a
fully developedElenchusmale dissected from a pujpa situ in a Liburnia brevipennisSahlberg, 1871 female
(Delphacidae) (nowuellerianella brevipennigBoheman, 1847)) from Horsens, Jylland. Strepsiptera is notably
lacking from the influential works of Carl Gustaf Thomson in Sweden during the second half of the 19th century.
Instead, we find the first mentions from Sweden unspecific or uncertain, notirfgj\tlogisis a parasite oindrena
in Sweden (Aurivillius, 1903), and a dissected mal¥arfos vesparuritom aPolistes biglumigLinnaeus, 1758),
possibly with a Swedish origin (Tullgren & Wahlgren, 1920). A small remark by Aurivillius (1903) indicates that a
type specimen ondrena nigrospindhomson, 1872 from Sweden is a stylopised individual which has later been
confirmed (Baker, 1994; Nilsson, 2010).

In the 1920s and 1930s there was a certain consolidation of faunistic and ecological knowledge, especially in
Finland. Strepsiptera were noted in leafhoppers (Lindberg, 1925) and somewhat later identified and studied in great
detail with regard to ecology and effects on the host (Karetrab 1957; Kontkanen, 1950; Lindberg, 1936, 1939,

1943, 1949, 1960; Raatikainen, 1966, 1967a, 1967b). Summaries of the Finnish fauna were presented by Hellén
(19354, 1935b, 1936).

Scattered discoveries were made in the other Nordic counEleschusin Sweden (Ahlberg, 1925),
Halictoxenosas the first record of the order in Norway (Ulrich, 1933) and soon also reported from Sweden (Gaunitz,
1938). It continued witkdalictophagusn Sweden (Heqvist, 1958), more ab8tylopsin Denmark (Jensen, 1971)
and Norway (Lgken, 1967; Meidell, 196 Blenchusn Norway (Andersen & Fjellberg, 1975) amdberoxenos
Sweden (Merisuo & Pekkarinen, 1980).

At this time, the somewhat more advanced state of knowledge in Finland allowed the publication of summaries
and more synthetic studies (Pekkarinen & Raatikainen, 1973; Raatikainen, 1970, 1972) including the excellent
summary by Pekkarinen & Raatikainen (1973). In Sweden, an attempt at synthesizing the knowledge was made in
Landin (1971) where it still had to be stated that many genera were not proved to occur in Sweden or did occur but
with uncertainly identified species. In Denmark a general résumé and family-level keys to males, females and larvae
were presented by Larsson (1966), who also included Mengeidae since representatives of this extinct family have
been found in Baltic amber.

In Finland, studies and summaries continued rather uninterruptedly (Lahteenaro, 2019a, 2024; Lahteenaro &
Paukkunen, 2019; Pekkarinen, 1984, 1997; Pekkarinen & Valtonen, 2000; Séderman, 2010), and they were resumed
in Sweden and later in Denmark (Nielsgral, 2014; Nielsen & Oyre, 2016), whereas in Norway there are no new
publications except online material (Aarvik & Elven, 2014). Strepsiptera interest in Sweden was gaining momentum
after the dipterologist Hans Bartsch discovered a sandpit north of Stockholm where swatyhspsf ateccould
be observed every early spring (Bartsch, 2006; Bergsten, 2007; see also Lind, 2014 for a popular account), turning
it into a traditional opening of the field season for some local entomologists. Soon, the phenomenon was also
discovered in other localities in the Stockholm-Uppsala region, and later also in southern Sweden. Around the same
time, the mass collecting effort of the Swedish Malaise Trap Project (Kadssbn2020) revealed th&lenchus
males were not so rare but appeared in Malaise-trap catches across much of the country.

More recently, molecular methods have advanced our understanding of species diversity within Strepsiptera
which has led to significant taxonomic changes (Begtda. - $ gRaY,i2015; Lahteenaret al,
2024b; Strakaet al, 2015b). For example, the former European spegiglops melittachas been divided into
about 30 different species (Straihal, 2015b) and genomic data have revealed numerous undescribed species
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(Lahteenaraet al, 2024b). Currently, there exists no up-to-date information about the distribution of Strepsiptera
species in the Nordic countries. Although some Nordic countries have recently published checklists of the order
(Lahteenaro, 2019a; Nielsehal, 2014), these do not fully follow the current taxonomic knowledge. In this paper,

we describe two new speciesStiylopsfrom the Nordic countries supported by molecular evidence. In addition,

we present an annotated and updated checklist of Strepsiptera from the Nordic countries, including geographic
distribution and known host records.

Materials and methods

The collections of the following museums were examined: Zoological collections of the Finnish Museum of
Natural History Luomus (MZH), Zoological collections of Turku University (ZMUT), Zoological Collections

of Oulu University (ZMUO), Entomological Collections of the Swedish Museum of Natural History (NHRS),
Zoological Museum of the Uppsala University (UUZM), Lund University Biological Museum—Zoological
collections (MZLU), and the Gothenburg Museum of Natural History (GNM). For several collection holdings,
finding Strepsiptera specimens amounted to screening through the collections of the presumed Hymenoptera and
Hemiptera hosts. We also examined all Strepsiptera specimens sorted out from material in the Swedish Malaise
Trap Project (SMTP) (Karlssaat al, 2020). Additionally, we are in debt to numerous private collectors who have
donated or lent material to the NHRS for examination. Important material from the private collections of Jakub
Straka (JSPC), the National Museum of the Czech Republic (NMPC) and from Kansas University Natural History
Museum (KUNHM) is also cited.

Henning Bang Madsen has provided information on Strepsiptera in Denmark both in private collections and
in the following institutions: Zoological Museum, University of Copenhagen (ZMUC), Natural History Museum,
Aarhus (NHMA), and at the Department of Biology, University of Copenhagen (HBM-BIO).

Observation data were collected from the following online databases: laji.fi (Finnish Biodiversity Info Facility),
artsdatabanken.no (Norway), slu.se/artdatabanken (SLU Swedish Species Information Centre) and GBIF.org (Global
Biodiversity Information Facility). The reliability of each of these observations was assessed individually, and
improbable and double observations were excluded. We also provided species level identification for observations
when they were not originally specified but could be determined based on host associations. Previously published
observations in the literature were gathered from the Nordic countries. Iceland was not included as no Strepsiptera
has been reported from the country.

Preparation

Adult females were extracted from their host for morphological examination. For dry specimens, hosts were first
relaxed in water vapour before dissecting out the endoparasitic female with forceps. Females were cleared in ATL
buffer, proteinase K (Qiagen) and DTT at 56°C for several hours. Cleared specimens were stored in 96% ethanol
before they were dried and glued to point cards.

Imaging

Specimens were photographed with a Canon EOS R camera attached to a Novoflex Balpro 1 bellows with a 20x,
10x or 5x Mitutoyo lens and lateral lights with diffusers. A StackShot Macro Rail system (Cognisys Inc.) was used

to shoot a stack of photos with different foci, which were processed with Zerene Stacker (Zerene Systems LLC,
Richland, WA, USA). SEM images of holotypes were taken for the new species descriptions. The point cards with
dried cephalothoraces were mounted on a specimen holder with adhesive carbon tabs. The specimens were not
coated to preserve the original colouration. Images were taken with a Quanta FEG 650 SEM (FEI Company, OR,
USA) in low vacuum. Images were processed and arranged to plates with Adobe Photoshop® 2025 (Adobe System
Incorporated, San Jose, CA, USA). Line drawings were made with Adobe lllustrator® 2025 software.
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Measurements and terminology

Measurements for the species descriptions were taken from photographs with the ImageJ program (v. 1.54q).
Cephalothorax length was measured from the apex of the clypeal lobe (ventral view) to the constriction of abdominal
segment |, whereas the cephalothorax width is the maximum distance between its lateral margins. Length of the head
includes lateral extensions. Terminology used in species descriptions of the female cephalothorax was adapted from
Bendaet al. (2022, 2024), Léwe (2016) and Kinzelbach (1971). The cephalothorax is described in morphological
orientation, even though their functional orientation in the host’s body is inverted.

Results
Checklist of Nordic species and descriptions of new species

In the checklist below, we provide Strepsiptera species recorded from Nordic countries along with their alternative
names as found in Nordic literature. Additionally, we present recorded host associations from Nordic countries
(Nordic hosts),all additional confirmed hosts abroadilitional hosts) and distribution of species at fauna province
level according to the definitions in the monograph series Fauna Entomologica Scandinavicdi@uiiiyition ).
We also provide information on the preferred habitats of the species based on Nordic obsehadiitaty 4s
well as on their phenology in Nordic countrigdiénology). Additional information that is considered relevant is
provided in the notesiptes) New country records are presented with reference to Nietsdr(2014) and Nielsen
& Oyre (2016) in Denmark, Lahteenaro (2024) in Finland, Lgken (1967) and Andersen and Fjellberg (1975) for
Norway and Landin (1971) and Merisuo & Pekkarinen (1980) for Sweden, exceptyfopsspp., which was
considered a single speci&ylops melittaeuntil 2015 and therefore all records are new, except in Finland, where
the new classification has been accounted for in Lahteenaro (2024).

A summary of the Nordic Strepsiptera species and their hosts in each Nordic country is provided in table 1.
An overview of potential future Strepsiptera species in the Nordic countries is provided in table 2. All collected
observation data (from collections, online databases and previous publications) are presented in one summary file
(supplementary table 1).

TABLE 1. Strepsiptera species in Nordic countries and their host associations. Symbols:*—Publ. Nielsen 2014, no
precise location information; **—Publ. Lgken 1967 and Meidell 1967, no precise location information; ( }—Former
Finland.

Strepsiptera Species Host species Denmark Norway Sweden Finland

Elenchidae
ElenchusCurtis, 1831
Elenchus tenuicornigirby, X X X X
1815)
Delphacidae X X X
Achantodelphax spinog&ieber, 1866)
Chloriona glaucescensieber, 1866
Chloriona smaragdulgStal, 1853)
Criomoprhus borealig¢J. Sahlberg, 1871)
Criomoprhus moesty8oheman, 1847)
Delphacinus mesomel&Boheman, 1849)
Delphacodes venosi&ermar, 1830)
Dicranotropis hamatgBoheman, 1847)
Javesella pellucidgFabricius, 1794) X* X
Javesella discolo(Boheman, 1847) X

X X X X X X X X X X

...... continued on the next page
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TABLE 1. (Continued

Strepsiptera Species Host species Denmark Norway Sweden Finland
Javesella dubigKirschbaum, 1868) X X
Javesella forcipatdBoheman, 1847) X
Javesella obscurell@Boheman, 1847) X
Kosswigianella denticaudd@oheman, 1847) X
Megadelphax sordiduléstal, 1853) X
Muellerianella brevipennigBoheman, 1847) X
Megamelus notuléGermar, 1830) X
Ribautodelphax albostriatéFieber, 1866) X
Ribautodelphax collingBoheman, 1847) X
Stiroma affinisFieber, 1866 X
Stiroma bicarinatgHerrich-Schaffer, 1835) X
Xantodelphax flaveolé-lor, 1861) X
Xantodelphax stramine@tal, 1858) X
Halictophagidae
Halictophagu<Curtis, 1832
Halictophagus silwoodensis X X X X
Waloff, 1981
Ulopidae X X X X
Ulopa reticulata(Fabricius, 1794) X
Halictophagus curtisDale, X
1832
Cicadellidae X
Corioxenidae
MalayaxenoKifune, 1981
Malayaxenos trapezondtohl X
& Melber, 1996
Rhyparochromidae X

Xenidae

Tuberoxeno8enda, Pohl,

Nakase, Beutel & Straka, 2022

Tuberoxenos sphecidarum X )
(Siebold, 1839)

Ammophila pubescer@urtis, 1836 X x)
Ammophila sabuloséLinnaeus, 1758) X
Podalonia luffii (E.Saunders, 1903) X
Podalonia hirsutgScopoli, 1763) X
Stylopidae
StylopsKirby, 1802
Stylops ateReichert, 1914 X X X X
Andrena cinerarigLinnaeus, 1758) X X X X
Andrena vag&anzer, 1799 X X X X
Stylops aterrimuslewport, X X
1851
Andrena tibialis(Kirby, 1802) X

...... continued on the next page
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TABLE 1. (Continued

Strepsiptera Species Host species Denmark Norway Sweden Finland
Andrena scotic&erkins, 1916 X X
Andrena nigrospind@homson, 1872 X* X
Stylops gwynana&unther, X*
1957
Andrena bicolorabricius, 1775 X*
Stylops melitta&irby, 1802 X
Andrena nitida(Muller, 1776) X
Andrena flavipe$anzer, 1799 X
Stylops nevinsoriterkins, 1918 X X X X
Andrena fucatésmith, 1847 X X X X
Stylops sapmiensgp. nov. X X X
Lahteenaro & Bergsten
Andrena lapponic&etterstedt, 1838 X X X
Stylops serotinusp. nov. X X
Lahteenaro & Straka
Andrena fuscipefirby, 1802) X X
Stylops spretuRerkins, 1918 X X X X
Andrena falsificaPerkins, 1915 X
Andrena minutulgKirby, 1802) X X**
Andrena minutuloideRBerkins, 1914 X X
Andrena niveat&riese, 1887 X X
Andrena semilaeviBérez, 1903 X** X
Andrena subopachlylander, 1848 X X X X
Stylops thwaitedPerkins, 1918 X X X X
Andrena afzeliell{Kirby, 1802) X X
Andrena gelriaevan der Vecht, 1927 X** X
Andrena intermedidhomson, 1870 X X
Andrena wilkella(Kirby, 1802) X X** X X
HalictoxenosPierce, 1909
Halictoxenos arnoldPerkins, X
1918
Lasioglossum xanthop(Kirby, 1802) X
Halictoxenos spencei X X X X
Nassonov, 1893
Lasioglossum fulvicorngirby, 1802) X
Lasioglossum nitidiusculuigKirby, 1802) X
Lasioglossum punctatissimui@chenck, 1853) X X
Lasioglossum calceatu(®copoli, 1763) X X X X
Lasioglossum fratellurtPérez, 1903) X X
Halictoxenos tumulorum X X X X
Perkins, 1918
Seladonia tumulorurfLinnaeus, 1758) X X X X
Halictus rubicundugChrist, 1791) X
LAHTEENAROET AL.
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Corioxenidae
Malayaxenos trapezonofohl & Melber, 1996 (figure 1)

Nordic hostsunknown.
Additional hosts Trapezonotus arenariuf.innaeus, 1758)T. desertusSeidenstucker, 1951 (Heteroptera:
Rhyparochromidae) (Pohl & Melber, 1996).

FIGURE 1. Localities ofMalayaxenos trapezonoBohl & Melber, 1996n Nordic countries (A) and. trapezonotimale
(NHRS-MELA000000453) from Oland, Sweden (B).

Distribution

Sweden: OlandNew to Sweden

Habitat The only known Nordic record was collected from a sandy roadside with shrubs in a dry agricultural
landscape on limestone.

PhenologyThe only known Nordic record is from July.

NotesThe sole Nordic record from Sweden in 2018 presents also the first known location of the species outside
its type locality in Germany (Pohl & Melber, 1996)). As only a single free-living male has been found, no host
information from the Nordic countries is available. Both known associated host species occur in all included Nordic
countries.

Elenchidae

Elenchus tenuicornigKirby, 1815) (figure 2)

Stylops tenuicorni&irby, 1815.

Elenchus chlorionagindberg, 1939.
Elenchinus delphacophilushlberg, 1925.
Elenchus walkerCurtis, 1831.
Pseudelenchus carpathic@globlin, 1925.

Nordic hosts Achantodelphax spinogéieber, 1866)Chloriona glaucescenBieber, 1866C. smaragdulgStal,
1853);Criomorphus borealig¢]. Sahlberg, 1871§. moestugBoheman, 1847Pelphacinus mesomeléBoheman,
1849);Delphacodes venos(Sermar, 1830)Dicranotropis hamatéBoheman, 1847 jlavesella discolofBoheman,
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1847);J. dubia(Kirschbaum, 1868)J. forcipata(Boheman, 1847)j. obscurella(Boheman, 1847)J. pellucida
(Fabricius, 1794)Kosswigianella denticaudéBoheman, 1847)ylegadelphax sordiduléStal, 1853)Megamelus
notula (Germar, 1830)Muellerianella brevipennigBoheman, 1847)Ribautodelphax albostriatéFieber, 1866);
R. collina(Boheman, 1847)Stiroma affinisFieber, 1866S. bicarinata(Herrich-Schaffer, 1835)Xantodelphax
flaveola(Flor, 1861);X. straminegStal, 1858) (Hemiptera: Delphacidae).

Additional hosts Known from numerous species of Delphacidae (Kinzelbach, 1978).

FIGURE 2. Localities of Elenchus tenuicornigKirby, 1815) in Nordic countries (A) anB. tenuicornismale (NHRS-
MELAO0000000510) and female (NHRS-MELA000000452) within host (B).

Distribution

Denmark: Nordvestjylland, Nordvestsjeelland, Nordgstjylland, Nordgstsjeelland, Sgnderjylland, Vestjylland,
Dstjylland.

Finland: Ahvenanmaa, Enontekion Lappi, Etela-Hame, Etela-Karjala, Etela-Pohjanmaa, Eteld-Savo, Inarin
Lappi, Kainuu, Keski-Pohjanmaa, Kittilan Lappi, Perda-Pohjanmaa, Pohjois-Hame, Pohjois-Karjala, Pohjois-Savo,
Satakunta, Uusimaa, Varsinais-Suomi.

Norway: Agder, Akershus, Buskerud, Hedmark, Mgre og Romsdal, Nordland, Oppland, Oslo, Rogaland, Sar-
Trondelag, Telemark, Troms, Trgndelag, Vestfold, Vestland, @stfold.

Sweden: Bohuslan, Gotland, Halland, Jamtland, Lycksele lappmark, Medelpad, Norrbotten, Skane, Smaland,
Sédermanland. Torne lappmark, Vasterbotten, Vasternorrland, Vastmanland, Asele lappmark, Oland, Ostergétland.

Habitat Swedish records are from all over the country, and represent a wide range of habitats, though most
are open and often grass-dominated (meadows, pastures, marshes, bogs, river edges, mountain heaths, ruderal lanc
gardens, coastal rocks) and only a few are from woodland sites (both deciduous and coniferous).

PhenologySwedish records are distributed throughout the summer season from May to September with a peak
in July. The much larger Finnish material has an earlier peak in June and a relatively small number of late records
in August and September. This is the only Nordic Strepsiptera species where both sexes are frequently encountered,
and the only species where flying males are documented throughout the season.

NotesThe oldest record dElenchus tenuicornisom the Nordic countries is from Denmark in 1868 (Hansen,

1892; Meinert, 1896a). Currently, tenuicorniss the only recordeBlenchusspecies in Europe.

158 . Zootaxa5750 (2) © 2026 Magnolia Press LAHTEENARO ET AL.



Halictophagidae

Halictophagus silwoodensigvaloff, 1981 (figure 3)

Halictophagus curtissensu auct. (pars).

Nordic hostsUIlopa reticulata(Fabricius, 1794) (Hemiptera: Ulopidae).
Additional hosts No additional hosts known.

FIGURE 3. Localities ofHalictophagus silwoodensWaloff, 1981 in Nordic countries (A) ardl silwoodensisnale (NHRS-
MELA000000454) and female (NHRS-MELA000000460) within host (B).

Distribution

Finland: Uusimaa.

Norway: TrgndelagNew to Norway.

Sweden: Skane, Smaland, Sodermanland.

Habitat Swedish records are from open habitats in the southeast, including sandy pastures as well as bogs in
coniferous forests, which makes sense as the host is associated with Qeditiea, vulgaris

Phenology Swedish and Finnish records are from May and June. Free-living males are more commonly
encountered than females.

NotesH. silwoodensisvas first recorded in the Nordic countries from Sweden in 1957 (Heqvist,. A58
time, the Swedish specimens were assignéthtictophagus curtisDale, 1832 but with remarks of morphological
differences between them and téf curtisi. These specimens have been identifiedHasilwoodensisafter the
description of the species. Similarly, the first Finnish records from 1963 were first assi¢shemlittisi with notes
on morphological mismatches and later identifieH asilwoodensigPekkarinen, 1984; Pekkarinen & Raatikainen,
1973). The new species record for Norway is based on the record in GBIF.

Halictophagus curtisiDale in Curtis, 1832 (figure 4)

Nordic hostsunknown.
Additional hosts Eupelix cuspidatgFabricius, 1775) (Hemiptera: Cicadellidae).
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FIGURE 4. Localities ofHalictophagus curtisDale in Curtis, 1832 in Nordic countries.

Distribution

Denmark: Lolland-Falster-Mgn.

Habitat -.

Phenology-.

Notes Halictophagus curtishas only been recorded from a single location in Denmark in 2014 (Nielsen &
Oyre, 2016). As the only specimen is a male, no host records exist from Nordic countries. The only hypothesized
host association dfl. curtisiis Eupelix cuspidatdFabricius, 1775) (Crowson, 1974hich occurs in all included
Nordic countries

160 - Zootaxa5750 (2) © 2026 Magnolia Press LAHTEENARO ET AL.



Xenidae

Tuberoxenos sphecidarurgBiebold, 1839) (figure 5)

Xenos sphecidarui@iebold, 1839.

Xenos vesparuwar sphecidarungiebold, 1839.
Paraxenos sphecidaru(siebold, 1839).
Paraxenos sieboldibaunders 1872.
Pseudoxenos sphecidarBiebold, 1839).
Eupathocera sphecidaru(®ufour, 1837).

Nordic hosts Ammophila pubescer@urtis, 1836;A. sabulosaLinnaeus, 1758)Podalonia luffii (E. Saunders,
1903);P. hirsuta(Scopoli, 1763) (Hymenoptera: Sphecidae).

Additional hosts Ammophila apicalissuérin-Méneville, 1835A. campestrid atreille, 1809;A. duplaKohl,
1901;A. heydenDahlbom, 1845A. holosericegFabricius, 1793)A. nasutalepeletier, 1845Podalonia affinis
(Kirby, 1798);P. dispar(Taschenberg, 18699, chalybedKohl, 1906);P. flavida (ohl, 1901);P. ebeningSpinola,
1839); P. nigrohirta (Kohl, 1888);P. tydei(Le Guillou, 1841);Eremochares dive@rullé, 1833);Prionyx Kirbii
(Vander Linden, 1827R. viduatugChrist, 1791)P. niveatugDufour, 1854) (Hymenoptera: Sphecidae).

FIGURE 5. Localities of Tuberoxenos sphecidaru(®iebold, 1839) in Nordic countries (A) afid sphecidarumfemale
(NHRS-SRAH000009316) extruding between the host tergites (B).

Distribution

Sweden: Gotland, Oland.

Habitat Swedish records are all from very warm sandy areas, sandpits, beaches, and heaths. Considering that
large numbers of museum specimens of host species have been scanned for Strepsiptera specimens, it does appe:
that this is a rare species and its distribution range is limited in Northern Europe despite being associated with
common hosts.

PhenologySwedish records are from June to August, mostly July.

NotesThe earliest known specimen Giberoxenos sphecidaruitom the current Nordic countries area was
recorded in Sweden in 1973. Maklin (1867) mentions a specimen collected in 1866 in Rautu, which formerly
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belonged to Finland but is now in Russian territdopberoxenos sphecidaruwas moved recently frofaraxenos
Saunders, 1872 to a new genligeroxenoBenda Pohl, Nakase, Beutel & Straka, 2022 (Bemdal, 2022).

Bendaet al. (2021) proposed at least four distinctizesphecidaruniineages based on molecular data, possibly
representing separate species with different distributions, but refrained from splitting the species due to insufficient
sampling. It is not known to which lineage the individuals from Sweden belong, as their dataset did not include
specimens from Northern Europe.

Stylopidae
Stylops ateiReichert, 1914 (figures 6, 18B)

Stylops melittasensu Kinzelbach (pars).
Stylops ovina®&loskiewicz & Poluszynski, 1927 (nomen nudum).

Nordic hostsAndrena cinerariglLinnaeus, 1758)A. vagaPanzer, 1799 (Hymenoptera: Andrenidae).
Additional hosts Once recorded fromAndrena nigroaenea . L U E\ edIR2015; Strakaet al,
2015b) (Hymenoptera: Andrenidae).

FIGURE 6. Localities ofStylops ateReichert, 1914 in Nordic countries (A) aBd aterfemale (NHRS-MELA000000439)
extruding between the host tergites (B).

Distribution

Denmark: Bornholm, Fyn, Nordgstjylland, Nordgstsjeelland, @stjylland.
Finland: Etela-Hame, Etela-Savo, Pohjois-Karjala, Pohjois-Savo, Satakunta, Uusimaa, Varsinais-Suomi.
Norway: Buskerud.
Sweden: Skane, Sméaland, Sédermanland, Uppland, Vastergotland, Ostergotland.
Habitat Swedish records are all from sandy, south-facing slopes, both sandpits, roadsides and patches of bare
soil in pastures, where the host species typically have their colonies.

162 - Zootaxa5750 (2) © 2026 Magnolia Press LAHTEENAROET AL.



Phenology Swedish records are from spring, ranging from early March to late April (and an outlier in mid-
May). Flying males are from a short time period at the beginning of that season, mid to late March depending on
latitude, local climate, and the particular year’s weather. In frequently visited localities it is often very notable that
the male’s swarming is limited to a few days.

NotesFirst recorded from Finland in 1855 (Mé&klin, 1868}ylops atethas once been found froAndrena
nigroaeneawhich belongs to the same subgellgdandrenaas the primary hosts &. aterAs this species is also
a host ofS. melittaeand possibhys. aterrimusthe female morphology is used for species identification in addition
to host association. These three species can be distinguished from each other &tiglop8)atehas typically a
dark basal band which covers the entire cephalothoracic portion of the first abdominal segment, whereas in the other
two species the band is more diffu& aterrimu} or narrower and shorte( melittag Stylops aterrimufas a
more compact cephalothorax than the other two species and usually a colour pattern that extends to the mesothorax.
Stylops melittagypically has darkly pigmented spots on both sides of the birth opening, while on the other species
the colouring is not as contrasting against the surrounding areas.

Stylops aterrimusNewport, 1851 (figures 7, 18D)
Stylops melittasensu Kinzelbach (pars).

Nordic hostsAndrena tibialigKirby, 1802);A. scoticaPerkins, 1916A. nigrospinalhomson, 1872 (Hymenoptera:
Andrenidae).

Additional hosts A. trimmeranaKirby, 1802);A. agilissima(Scopoli, 1770); 6A. bimaculatgKirby, 1802);
A. bucephal&tephens, 18465. nigroaenedKirby, 1802) (Hymenoptera: Andrenidae).

Distribution

Denmark: Fyn, Lolland-Falster-Mgn, Nordvestsjeelland, Nordgstsjeelland, Sydsjeelland, Sgnderjylland, Vestjylland,
Dstjylland.
Sweden: Skane.
NotesThe oldest known record is Swedish, namely the lectotypedfena nigrospindhomson, 1872 (Baker,
1994; Nilsson, 2010Andrena nigrosping a new host association f8r aterrimusbased on the female morphology
and molecular evidence (unpublishe8)ylops aterrimusvas described as a parasiteAohigroaenea(Smit et al,
2020). However, a&. nigroaeneabelongs to a different subgenus than the other hoStsatérrimusit is possible that
the host has been misidentified. Morphological changes caused by stylopisation can make determination of the host
species difficult Andrenanigroaeneds also a host db. melittaeand sometimeS. ater See notes undé&. ater

Stylops gwynana&iinther, 1957 (figure 18l)

Stylops melittasensu Kinzelbach (pars).

Nordic hostsAndrena bicolorFabricius, 1775.
Additional hosts Andrena symphytiSchmiedeknecht, 1883A. granulosaPérez, 1902 (Hymenoptera:
Andrenidae).

Distribution
Denmark: Precise location unknown.

NotesThe earliest known specimen of this species from the Nordic countries was recorded in Denmark in 1924
(Nielsenet al, 2014).
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FIGURE 7. Localities ofStylops aterrimudlewport, 1851 in Nordic countries.

Stylops melittaeirby, 1802 (figures 8, 18A)

Nordic hostsAndrena nitida(Muller, 1776);A. flavipesPanzer, 1799 (Hymenoptera: Andrenidae).
Additional hosts Andrena sorofDours, 1872)A. thoracica(Fabricius, 1775)A. nigroaenedKirby, 1802);A.
gravidalmhoff, 1832;A. florentinaMagretti, 1883 (Hymenoptera: Andrenidae).
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FIGURE 8. Localities ofStylops melitta&irby, 1802 in Nordic countries.

Distribution

Denmark: Lolland-Falster-Mgn.

NotesCurrently only known from Denmark and the earliest record was collected in 2017. Since all European
Stylopsspecies were synonymized wih melittagn 1978 (Kinzelbach, 1978), afitylopsrecords from the Nordic
countries were assigned to this species until around Z{eps melittagossibly shares the ho&tnigroaenea
with S. aterrimusand sometimes witB. ater See notes und&:. aterandS. aterrimus
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Stylops nevinsonPerkins, 1918 (figures 9, 18C)

Stylops melittasensu Kinzelbach (pars).
Nordic hostsAndrena fucaté&smith, 1847 (Hymenoptera: Andrenidae).

Additional hosts Andrena synadelph®erkins, 1914A. fulva(Mduller, 1766);A. varians(Kirby, 1802);A.
helvola(Linnaeus, 1758) (Hymenoptera: Andrenidae).

FIGURE 9. Localities ofStylops nevinsorierkins, 1918 in Nordic countries.

Distribution

Denmark: Lolland-Falster-Mgn, Nordgstjylland, Nordgstsjeelland, Sydsjeelland, Sgnderjylland.
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Finland: Ahvenanmaa, Etela-Hame, Etela-Karjala, Etela-Pohjanmaa, Etela-Savo, Keski-Pohjanmaa, Laatokan
Karjala, Pohjois-Karjala, Pohjois-Savo, Satakunta, Uusimaa, Varsinais-Suomi.

Norway: Akershus, Buskerud, Hordaland, Telemark, @stfold.

Sweden: Blekinge, Dalarna, Gastrikland, Halland, Halsingland, Medelpad, Skane, Smaland, S6dermanland,
Uppland, Vasterbotten, Véastergotland, Vastmanland, Angermanland, Ostergétland.

Habitat Swedish records are from a variety of localities, including gardens, pastures, meadows and semi-open
forest, reflecting the broad ecological range of the host species.

PhenologySwedish records are from late May to mid-July. A single male was collected in early June.

NotesThe oldest known specimen from the Nordic countries is from Finland, dated to 1866.

FIGURE 10.Localities ofStylops spretuBerkins, 1918 in Nordic countries.
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Stylops spretu®erkins, 1918 (figures 10, 18G)

Stylops spret@erkins, 1918.
Stylops melittasensu Kinzelbach (pars).

Nordic hostsAndrena falsificaPerkins, 1915A. minutula(Kirby, 1802);A. minutuloide$erkins, 1914A. niveata
Friese, 1887A. semilaevi$érez, 1903A. subopacdNylander, 1848 (Hymenoptera: Andrenidae).

Additional hosts Andrena tenuistriataPérez, 1895A. strohmellakE. Stockhert, 1928A. simontornyella
Noskiewicz, 1939A. pusillaPérez, 1903 (Hymenoptera: Andrenidae).

Distribution

Denmark: Fyn, Nordgstsjeelland, Jstjylland.

Finland: Ahvenanmaa, Etela-Savo, Pohjois-Hame.

Norway: Agder, Akershus, Innlandet, Oslo, Telemark.

Sweden: Blekinge, Dalsland, Gotland, Halland, Halsingland, Narke, Medelpad, Skane, Smaland, Sédermanland,
Uppland, Varmland, Vasterbotten, Vastergotland, Vastmanland, Oland, Ostergotland.

Habitat Swedish records are from a range of habitats, but frequently open and sandy areas.

PhenologySwedish records are from early May to early July. One male was collected in late May.

NotesThe oldest known specimen is from Sweden, collected in 1922. The name of this species has variously
been cited aStylops spretandS. spretusand in the recent checklist of Stradaal. (2015)spretuswas explicitly
considered an unjustified emendation without further discussion. It is sometimes a delicate question to decide which
words are adjectives, which need gender agreement with the genus name, and which words should preferably be
considered as nouns in apposition and thus indeclinable. Here, the name is an adjective, but it would seem that
Perkins did not consider it a description of this species but an unusual way of referring to the nafredcéram
species, but he failed to mention this explicitly. In that case, §26 of the zoological code (ICZN 1999) applies, what
looks like a normal latin adjective should be treated as one.

Stylops thwaitesiPerkins, 1918 (figures 11, 18E)

Stylops melittasensu Kinzelbach (pars).
Stylops wilkelladPerkins, 1918.

Nordic hosts Andrena afzeliellgdKirby, 1802);A. gelriaevan der Vecht, 1927A. intermedialThomson, 1870A.
wilkella (Kirby, 1802);A. ovatula(Kirby, 1802).(Hymenoptera: Andrenidae).
Additional hosts A. russulaLepeletier, 1841 (Hymenoptera: Andrenidae).

Distribution

Denmark: Nordvestjylland, Sgnderjylland, Vestjylland.

Finland: Etela-Hame, Etela-Savo, Pohjois-Karjala, Uusimaa, Varsinais-Suomi.

Norway: Rogaland.

Sweden: Bohuslan, Skane, Varmland, Vastergétland.

Habitat Swedish records are from warm, sandy open areas, reflecting the habitat preferences of the host
species.

PhenologySwedish records are from late May to mid-June. One male was collected in late May.

NotesThe oldest known specimen was collected in Finland in 1914. It can be noted that there are two specimens
in MZLU on bee hosts collected by E. Munck af Rosenschéld in Lund, Sweden, without detailed locality information
but before 1840 (probably early 1830s). Together with a specinf&ylops sapmiensgp. nov.on a bee collected
by Boheman probably in 1836, these are the oldest preserved Nordic Strepsiptera specimens currently known—but
they were all undetected until now.

168 - Zootaxa5750 (2) © 2026 Magnolia Press LAHTEENARO ET AL.



FIGURE 11.Localities ofStylops thwaitedPerkins, 1918 in Nordic countries.

Stylops sapmiensisp. nov. Lahteenaro & Bergsten (figures 12, 13, 14, 18F)

Nordic hostsAndrena lapponic&etterstedt, 1838 (Hymenoptera: Andrenidae).
Additional hosts No additional hosts known.

Distribution

Norway: @stfold, Telemark.
Finland: Enontekion Lappi, Etela-Hame, Etela-Karjala, Inarin Lappi, Kainuu, Koillismaa, Peréd-Pohjanmaa,
Pohjois-Hame, Pohjois-Karjala, Pohjois-Savo, Sompion Lappi, Uusimaa, Varsinais-Suomi.
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FIGURE 12.Localities ofStylops sapmienslsihteenaro & Bergstesp. nov.in Nordic countries.

Sweden: Dalarna, Lycksele lappmark, Norrbotten, Sddermanland, Uppland, Varmland, Vésterbotten,
Vastmanland, Angermanland.

Distribution outside Nordic countries Estonia, Poland, Germany, Czechia.

Habitat Swedish records are from forest sites, reflecting the habitat preferences of the host.

PhenologySwedish records are from mid-April to early July.

Notes It has been unclear whether Europ@ardrena lapponicas parasitized by the same speci8s/lops
japonicusKifune & Hirashima, 1985) as the Eastern Palaearctic subspeuiesna lapponica shirozidirashima,
1962. However, phylogenomic methods (Lahteerard, 2024b) and morphological examinations have confirmed
that while the European species is closely relat&l faponicugLahteenaret al, 2024a), it differs enough from
it to constitute its own separate species. The first confirmed stylopizatfordoéna lapponican Nordic countries
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is from Finland in 1910 (Hellén, 1935a). However, a specimen from Sweden lacking the collection date probably
predates this based on other collecting event information (likely from 1836).

FIGURE 13. Holotype of Stylops sapmiensisédhteenaro & Bergsteap. nov. NHRS (NHRS-SVHE000102811), female
cephalothorax. A. Ventral side of cephalothorax; B. Dorsal side of cephalothorax. Abbreviations: asl—abdominal segment I,
bo—birth opening, csl—constriction of abdominal segment |, lech—lateral extension of head capsule, mst—mesosternum,
mtst—metasternum, pst—prosternum, sbhp—segmental border between head and prothorax, somm—segmental border between
mesothorax and metathorax, sbpm—segmental border between prothorax and mesothorax, sbma—segmental border between
metathorax and abdomen, sp—spiracle.

Type material
Holotype: , 1456 69+( 1+56 PRXQWHG FHSKDORWKRUD|[ DEGRP}

Angermanland; Votmyrbacken, Hallen, Nordmaling/ 11-14.vi.2005/ leg. A. Nilsson. Bodtena lapponica
Zetterstedt, 1838.

Paratypes: ., 6/S -63& PRXQWHG FHSKDORWKRUD|[ DEGRPHQ QRW .

LY OHJ . .RGHMa - 6WUDND , 6/S -63& PRXQWHG FHSK
*HUPDQ\ :LOGHQWKDO 6DFKVHQ YL OHJ ) %XUJHU , 6/S
QRW SUHVHUYHG B3RODQG *R]JGQLFD * LY OHJ . .RGHMa

FHSKDORWKRUD|[ DEGRPHQ QRW SUHVHUYHG 3RODQG *R]JGQLFD
(SLp30, JSPC, mounted cephalothorax, abdomen not preserved): Poland; Gozdnica ; / 12.-16.iv.2015 / leg. K.

.RGHM& - B6WUDND ,, 6/S 6/S 6/S -63& 103& 3RODQG *R]G
.RGHMA& - 6WUDND , *10 +<0( E *10 6ZHGHQ 6|GHUPDQOD
6NRYJDDUG , 1+56 0(/$ 1+56 6ZHGHQ 9IVWHUERWWHQ )LQ
+HOOTYLVW , 1+56 0(/$ 1+56 6ZHGHQ 8SSODQG gVWUD 5\G
, 1+56 0(/$ 0=/8 PRXQWHG FHSKDORWKRUD|[ DEGRPHQ QRW
/IDSSPDUN 5XVNWUIVN /\FNVHOH YL OHJ 0 B6|UHQVVRQ , 1+
9IUPODQG 6|UPRQV JUXVJURS .DUOVWDG Y OHJ - 3HUVVRQ
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6ZHGHQ 9IVWHUERWWHQ )LQQIRUVIDOOHW YLL OHJ 6 +HO(
mounted cephalothorax, abdomen not preserved): Sweden, Vastmanland; Halvarsbenning/ 14.vi.1990/ leg. J.
$EHQLXYV , 1+56 65%+ 1+56 6ZHGHQ 6|GHUPDQODQG (NRUU
, 1+56 65%+ 1+56 6ZHGHQ 6|GHUPDQODQG 1\VWIWWHU Y
SRAH000009490, NHRS): Sweden, Dalarna; [No precise locality information available] / leg. C. H Boheman. 1
1+56 65%+ 1+56 6ZHGHQ 9IVWPDQODQG 6NLQQVNDWWHEHU.
1+56 65%+ 1+56 6ZHGHQ 8SSODQG gVWUD 5\G LY OH.
SRAHO000009570, NRM, mounted cephalothorax, abdomen not preserved): Sweden, Norrbotten; Pitholmsheden/
YLL OHJ 6 $QGHUVVRQ , 1+56 65%+ 1456 PRXQWHG
SUHVHUYHG 6ZHGHQ 1RUUERWWHQ 3LWKROPVKHGHQ YLL C
1+56 6ZHGHQ 'DODUQD 7UROOPRVVHVNRJHQ OHJ / 2 :LNDUV f
'DODUQD 7UROOPRVVHVNRJHQ YL +YLL OHJ [/ 2 :LNDUV ,
6DYRQUDQWD Y+ YL OHJ 3 ODUWLNDLQHQ , .= 0=+ )LQ
OHJ 7 *U|QEORP , .= 0=+ )LQODQG 3HUI 3BRKMDQPDD 5RYDQLF
f .= 0=+ )LQODQG ,QDULQ /DSSL ,QDUL YL OHJ : +HOOpPQ
6DYR .XRSLR YL OHJ 5 (OIYLQJ f .= 0=+ )LQODQG (Wt
9DONHLOD vy T 0=+ )LQODQG (WHOI +IPH 9DQDMD Y OH
J)LQODQG 3RKMRLY 6DYR 6LLOLQMIUYL YLL OHJ 5 (OIYLQJ
/[LSHUL YL OHJ 5 (OIYLQJ , .= 0=+ )LQODQG (WHOI +IPH
, .= 0=+ JLQODQG 3RKMRLY 6DYR 6XRQHQMRNL YL OHJ &
(WHOI +IPH +DWWXOD Y OHJ ( 9DONHLOD , .= 0=+ )LQOD(
OHJ / )DJHUVWU|P % )DJHUVWU|P , .= 0=+ J)LQODQG .RLO
9LUDPR , .= 0=+ )LQODQG 3RKMRLY 6DYR 6DYRQUDQWD Y £ Y
0=+ J)LQODQG 3HUI 3SRKMDQPDD 7HUYROD Y £+ YL OHJ 3 0
3HUI 3BRKMDQPDD 7HUYROD Y £ YL OHJ 3 ODUWLNDLQHQ ,
Y+ Y OHJ 5 /HLQRQHQ * 6|GHUPDQ , .= 0=+ )LQODQG
OHJ 6 .DUMDODLQHQ - 6DOPLQHQ , .= D 0=+ JLQODQG (WH
.DUMDODLQHQ - 6DOPLQHQ , .= E 0=+ )LQODQG (WHOI +IPH /RS
- 6DOPLQHQ , .= F 0=+ )LQODQG (WHOI +IPH /RSSL + YL
- 0=+ )LQODQG (WHOI +IPH -XXSDMRNL YL OHJ , 7HUI
.RQWLRODKWL YL OHJ 0 3DMDUL . 0=+ )LQODQG .D
Leinonen.
All hosts: Andrena lapponic&etterstedt, 1838.

Diagnosis

Two other sympatriStylopsspecies parasitize the same nominotypical subgemdienaasS. sapmiensisStylops
nevinsoniand Stylops praecocidloskiewicz & Poluszynski, 1928tylops sapmiensisan be distinguished from

them by a combination of its colouration pattern and typical shape of the cephalothorax (Fig. 13). Typically, the
cephalothorax ofs. sapmiensiss slightly more elongated than those &f nevinsonand S. praecocisand its

head capsule narrows apically more in relation to the rest of the cephalothorax (not so prominent in the holotype
specimen). The dark basal bandStflops nevinsons more angular than the semicircular pattern observ&d in
sapmiensisind, unlike that 08. sapmiensjgloes not extend to mesothorax (Fig. 18C¥.Ipraecocisthe diffused

dark brown colouration extends ventrally to the lateral margins but does not typically reach the mesiiiopsx.
sapmiensidacks clearly constricted meso-metathoracic and meso-prothoracic segmental borders laterally, which
are typically present i8. praecocisind sometimes i8. nevinsoniStylops sapmiensean be distinguished from the
Eastern Palaearctistylops japonicuparasitizing species from subgemusdrenaby its more semicircular pattern

of colouration in the meso-metathoracic region and less elliptical ventral field of labrum.
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FIGURE 14.Holotype ofStylops sapmienslsihteenaro & Bergstesp. nov.NHRS (NHRS-SVHE000102811) female (A—

C) and paratype JSPC SLp47 female (D), SEM micrographs of cephalothorax. A. Mandible, ventral side; B. Cephalothorax,
ventral side; C. Mouthparts, ventral side; D. Mandible of the paratype with better view of the mandible tooth. Abbreviations:
bo—nbirth opening, csl—constriction of abdominal segment I, cl—clypeus, dlf—dorsal labral field, vifi—ventral labral field ,
md—mandible, mdt—mandibular tooth, mdk—mandible knob, mst—mesosternum, mtst—metasternum, mxlc—maxillolabial
complex, os—mouth opening, pst—prosternum, sbhp—segmental border between head and prothorax, sbomm—segmental
border between mesothorax and metathorax, sbpm—segmental border between prothorax and mesothorax, shcl—segmental
border between clypeus and labrum, sp—spiracle, smxg—submaxillary groove.
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Description

Based on female cephalothorax.

Shape and colouration

Shape of the cephalothorax elongated, longer than wide [length of holotype 0.99 mm (all examined material 0.96—
1.13 mm), width 0.78 mm (0.78-1.04)]. Thorax widening posteriorly, head typically clearly narrowing apically,
creating subtriangular shape (less prominent in the holotype, variable). Meso-metathoracic and meso-prothoracic
segmental borders slightly constricted laterally (sbpm, sbmm, Fig. 13A). Abdominal segment | very slightly
protruding laterally. Colouration of the ventral side of the cephalothorax varies from dark brown to golden yellow
(Fig. 13A). Basal band clear, angular, not extending to the lateral margins, extending to metathorax. Pigmentation
pattern in metathorax semicircular, dark brown marginally, pale centrally with dark spots. Mesothorax with light
brown colouration medially.

Head

Head width 0.48 mm (0.48-0.59 mm), length including the lateral extensions 0.22 mm (0.21-0.32 mm), about
1/4 of the entire cephalothorax length. Often narrowing notably apically until the mandibular area. Colouration of
the ventral side largely golden yellow, darker pigmentations laterally around segmental border between head and
prothorax. Clypeus clearly limited from labral area by a groove, numerous clypeal sensilla present, surface shiny
(sbcl, cl, Fig. 14C). Apical margin of clypeal area varies from blunt (holotype) to slightly arcuate. Lateral extensions
elongated. Segmental border between head and prothorax limited ventrally by birth opening medially and by sutures
laterally. On the dorsal side delimited by a pigmented suture (sbhp, Fig. 13A,B).

Antenna

Absent. Vestige not investigated.

Labrum

Ventral field of labrum semi-elliptic in holotype, but variable, sometimes almost rounded, slightly raised, smooth
(vIf, Fig. 14C). Dorsal slightly wrinkled (dIf, Fig. 14C).

Mandible

Anteromedially directed at an angle of 50° (md, Fig. 14A,D). Cuticle slightly rugose at the base, distally smooth.
Mandibular knob distinctly raised, often pigmented (mdk, Fig. 14A,D). Mandibular tooth sharp, long and curved,
base in the dorsal surface of the mandible, often partially obscured in ventral view (mdt, Fig. 14A,D).

Mouth opening

Mouth opening (OS, Fig. 14C) arcuate laterally, straight medially.
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Maxillo-labial complex

Maxilla fused with labial area, establishing a maxillo-labialcomplex (mxlc, Fig. 14C). Maxilla slightly raised, with
vertical ridges. Submaxillary groove inconspicuous, fused with the border between head and prothorax. Labial area
raised, slightly protruding towards apex, delimited anteriorly by mouth opening, posteriorly by birth opening.

Birth opening

Birth opening slightly arcuate (bo, Figs. 13A, 14C), prothoracic extension produced forward, lateral head extensions
elongated (lech, Fig. 13A).

Thorax

Pro-mesothoracic and meso-metathoracic borders somewhat distinct ventrally, indicated by mesal furrows (sbpm,
sbmm, Fig. 13A). Dorsally meso-metathoracic border distinct and indicated by pigmented furrows, pro-mesothoracic
mesal furrows more or less indistinct (sbpm, sbmm, Fig. 13B). Cuticle of the thorax reticulate and punctured

ventrally. In dorsal view shiny, with deep parallel pigmented wrinkles.

Abdominal segment | and spiracles

Cephalothoracic part of sclerotized abdominal segment | dark brown medially, laterally golden yellow. Differs from
metathorax by more rugose cuticular structure. Dorsally pale, limited from metathorax by furrow. Spiracles elevated
with latero-dorsal or lateral orientation (sp, Figs. 13A, 14B).

Molecular data

Whole-genome sequencing raw data for the holotype available at Sequence Read Archive (accession number
SRR33345357, https://www.ncbi.nlm.nih.gov/sra) and mitochondrial CO1 at BOLD database (Process ID:
NOSTRO002-25, https://boldsystems.org/).

Etymology

5HIHUV WR 6iSPL /DQG DUHD LQ QRUWKHUQ YHQQRVFDQGLD LQKDELW
preferred local name of the same area referred to as Lapponia in the name of the host species. The area represent
the northernmost known distribution of the species. Adjective.

Stylops serotinusp. nov Lahteenaro & Straka (figures 15, 16, 17, 18H)

Nordic hostsAndrena fuscipe&irby, 1802) (Hymenoptera: Andrenidae).

Additional hosts. None known, but possibhAndrena denticulatgKirby, 1802) from the same subgenus
(Cnemiandrenpg which has been reported to be stylopized (Kinzelbach, 1978; Zettel, 2018). Kinzelbach (1978) also
included a drawing of the female cephalothorax which is close to the morphol&gylags serotinudHowever,
further research is needed to confirm the association, as the two bee species have different diets and slightly divergent
phenologies.
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FIGURE 15.Localities ofStylops serotinusdhteenaro & Straksp. nov.in Nordic countries.

Distribution

Finland: Etela-Savo.

Sweden: Skane.

Distribution outside Nordic countries Austria, Russia.

NotesPhylogenomic species delimitation methods unambiguously suppdopsparasitizingA. fuscipesas
being an undescribed species (Lahteeraral, 2024b). The oldest specimen from the Nordic countries is from
Sweden, collected in 1930.
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Type material
Holotype

, .= 0=+ PRXQWHG FHSKDORWKRUD|[ DEGRPHQ QRW SUHVHUYHG
16.vii. 1964/ leg. R. Elfving. HosAndrena fuscipefirby, 1802) (Hymenoptera: Andrenidae).

Paratypes

1+56 0(/% 0=/8 PRXQWHG FHSKDORWKRUD[ DEGRPHQ QR\
ODJOHKHP YLLL OHJ ' *DXQLW] vy .= =087 5XVVLD .LY|
6)S .81+0 $XVWULD ORRVEXUJ YLLL OHJ ' %WDNHU O %!

Austria; Moosburg / 05.ix.1955/ leg. D. Baker & M. Baker.
Hosts:Andrena fuscipe&irby, 1802) (Hymenoptera: Andrenidae).

Diagnosis

The species is distinguishable from other memberStgibpsby the ratio of cephalothorax length and width
(wider than long), by irregularly rugose structure (best visible in SEM images) and pale colouration of the anterior
intermandibular space (Figs. 16, 18}ylops serotinusan be distinguished from sometimes similarly compact
Stylops aterrimudoy lack of brown colouration outside 1st abdominal segment (basal band) and by a blunt
mandibular toothStylops aterrimussually has conspicuous colouration pattern in mesothorax and metathorax and
a sharp mandibular tooth (Fig. 18[3tylops serotinus also a smaller species (cephalothorax length 0.68—0.85)
thanS. aterrimus [C PP L @t al\Wuibad).Btylops serotinusan be distinguished from the Nearctic
speciesStylops nubeculaavhich parasitizes hosts from the same subg@masniandrenaby blunter mandibular

tooth and colouratiorStylops nubeculaglso have a more sharply defined, laterally angular basal band.

Description

Based on female cephalothorax.

Shape and colouration

Shape of cephalothorax compressed and subtriangular, clearly wider than long, length of the holotype cephalothorax
0.68 mm (all examined material 0.68—0.85 mm), width 0.8 mm (0.8-1.06 mm) (Figs. 16, 17B). Thorax widening
posteriorly, with the widest point at the level of spiracles. Anterior head margin protruding very slightly from the
remaining head capsule, blunt. Meso-metathoracic and meso-prothoracic segmental borders slightly constricted
laterally (sbpm, sbmm, Fig. 16A). Abdominal segment | very slightly protruding laterally (asl, Fig. 16A). Ventral
side of cephalothorax mostly golden and pale yellow, slightly darker laterally. Basal band light brown, limited to
abdominal segment | and diffuses towards the apex of it, reaches lateral margins. Paler colouration in the labral area
in relation to the rest of the head.

Head

Head width 0.49 (all examined material 0.49-0.63), length including the lateral extensions 0.19 mm (0.19-0.23
mm), roughly 1/4 of the entire cephalothorax length. Colouration mostly golden yellow, distinctively paler in labral
area, slightly darker pigmentation in area along the segmental border between head and prothorax. Clypeus clearly
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delimited from labral area by colour and texture, but without an inconspicuous groove in the border, numerous
clypeal sensilla present, surface shiny (cl, Fig. 17C). Apical margin of head capsule blunt. Segmental border between
head and prothorax limited ventrally by birth opening medially and sutures laterally (sbhp, Fig. 16A). On dorsal
side, delimited by a suture (sbhp, Fig. 16B).

FIGURE 16. Holotype ofStylops serotinud.ahteenaro & Strakap. nov.MZH (KZ.163) female cephalothorax. A. Ventral

side of cephalothorax; B. Dorsal side of cephalothorax. Abbreviations: asl—abdominal segment |, bo—birth opening, csl—
constriction of abdominal segment I, lehc—lateral extension of head capsule, mst—mesosternum, mtst—metasternum,
pst—prosternum, sbhp—segmental border between head and prothorax, sbomm—segmental border between mesothorax and
metathorax, sbpm—segmental border between prothorax and mesothorax, sboma—segmental border between metathorax and
abdomen, sp—spiracle.

Antenna

Absent. Vestige not investigated.

Labrum

Ventral field elliptic and protruding, raised medially, smooth (vfl, Fig. 17C). Dorsal field corrugated, surrounded by
irregularly rugose sculptured intermandibular space (dIf, Fig. 17C).

Mandible

Anteromedially directed at an angle of about 35° (md, Fig. 17A). Cuticle irregularly rugose at the base, distally

smooth. Mandibular knob more or less distinctly raised (mdk, Fig. 17A). Mandibular tooth directed apically,
widened, slightly blunt, gently curved (mdt, Fig. 17A).
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FIGURE 17. Holotype of Stylops serotinugahteenaro & Strakap. nov, MZH (KZ.163) female, SEM micrographs of
cephalothorax. Abbreviations: bo—nbirth opening, csl—constriction of abdominal segment |, cl—clypeus, dif—dorsal labral
field, vif—ventral labral field , md—mandible, mdt—mandibular tooth, mdk—mandible knob, mst—mesosternum, mtst—
metasternum, mxlc—maxillolabial complex, os—mouth opening, pst—prosternum, sbhp—segmental border between head and
prothorax, sbmm—segmental border between mesothorax and metathorax, sbpm—segmental border between prothorax and
mesothorax, sbcl—segmental border between clypeus and labrum, sp—spiracle, smxg—submaxillary groove.

Mouth opening

Mouth opening (os, Fig. 17C) arcuate.

Maxillo-labial complex

Maxilla slightly raised, rounded (mxlc, Fig. 17C). Submaxillary groove quite distinctly produced anterolaterally,
adjacent to border between head and prothorax (smxg, Fig. 17C). Labial area fairly indistinct between maxillae,
delimited anteriorly by mouth opening, posteriorly by birth opening. Slightly protruding towards apex, corrugated.
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Birth opening

Birth opening truncate (bo, Figs. 16A, 17C), both lateral head extensions and prothoracic extensions short.

Thorax

Pro-mesothoracic and meso-metathoracic borders distinct, indicated ventrally and dorsally by mesal furrows (sbpm,
sbmm, Figs. 16A, 17B). Ventral mesal furrows shiny, in segmental border between prothorax and mesothorax
forming two separate furrows, in segmental border between mesothorax and metathorax one uniform furrow or
two separated narrowly, sometimes slightly pigmented. Dorsal mesal furrows short, with darker pigmentation than
thoracic segments. Cuticle of thorax reticulate in ventral view, in dorsal view with deep parallel wrinkles.

FIGURE 18.Cephalothoraces of femagtylopsin Nordic countries. AStylops melitta&irby, 1802 (SGr97); BStylops ater
Reichert, 1914 (NHRS-SRAH000009527);S2ylops nevinsoiiterkins, 1918 (NHRS-SRAH000009436);Rylops aterrimus
Newport, 1851 (NHRS-MELAO000000278); Btylops thwaitesPerkins, 1918 (KZ.54); FStylops sapmiensisahteenaro &
Bergstersp. nov.(NHRS-SVHE000102811); Gtylops spretuBerkins, 1918 (NHRS-MELA000000178); Btylops serotinus
Lahteenaro & Strakap. nov.(KZ.163); |. Stylops gwynana@&tinther, 1957 (SSvG1).
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Abdominal segment | and spiracles

Cephalothoracic part of sclerotized abdominal segment | light brown ventrally contrasting to paler metathorax (asl,
Fig. 16A). Differs from metathorax by more rugose cuticular structure. Dorsally pale, limited from metathorax by
furrow. Spiracles slightly elevated with latero-dorsal orientation (sp, Figs. 16A, 17B).

Molecular data

Whole-genome sequencing raw data for the holotype available at Sequence Read Archive (accession number
SRR33345358, https://www.ncbi.nlm.nih.gov/sra) and CO1 at BOLD database (Process ID: NOSTRO001-25, https://
boldsystems.org).

Etymology

From Latinserotihus ODWH FRPLQJ 5HIHUV WR WKH ODWH SKHQRORJ\ RI WK
genus. Adjective.

Stylopssp. exAndrena barbilabris(Kirby, 1802)

In addition to the known species or species described here, multiple styldpibadbilabrishas been recorded

from Denmark and from Sweden. Most of the records from Denmark lack precise location information, but one of
them was collected from Nordvestjylland in 1969. All Swedish records are from Skane. This mining bee species is
the host of a North American speci&sylops packardPierce, 1909. Whether the bee species is parasitized by the
sameStylopsspecies in Europe is not known.

Halictoxenos arnoldiPerkins, 1918 (Figure 19)

Nordic hostsLasioglossum xanthop(Kirby, 1802) (Hymenoptera: Halictidae).

Additional hosts

Lasioglossum costulatufidriechbaumer, 1873);. leucozoniuniSchrank, 1781});. quadrinotatun{Kirby, 1802) (Hymenoptera:
Halictidae).

Distribution

Sweden: Skanhew to Sweden

Habitat The Swedish record is from warm coastal clay slopes in the southwest.

PhenologyThe Swedish record is from August.

NotesThe only confirmed record was collected from Sweden in 2003. The main héalicbxenos arnoldi
seems to bé. xanthopugSaure, 2003; Stralet al, 2008) but it has been associated with other host species from
the same subgenussioglossunas well (Kinzelbach, 1978; Straka al, 2008). Nielseret al. (2014) identified
Halictoxenosfrom Lasioglossum (Sphecodogastra) fratellamd L. (Sphecodogastra) calceatupased on the
morphology to béd. arnoldi. However, subgenuSphecodogastre parasitized byHalictoxenos spenceind even
though host sharing is present within Strepsiptera, it is unlikely thaHalietoxenosspecies could utilize so
distantly related host speci@sasioglossunias been divided intthasioglossunseries”, which includes subgenus
Lasioglossumand ‘Hemihalictusseries”, which includes subgenera associated Mitepence{Michener, 2007)
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and this division is supported by molecular data (Danfetréd, 2003; Zhanget al, 2022). Traditionally, size and

location of the pale spots in the female cephalothorax corresponding to the openings of Nassanov’s pheromone
glands have been used to identify Europdalictoxenosspecies (Kinzelbach, 1978; Perkins, 1918). The location

of the spots is the same betwétrarnoldiandH. spenceibut the spots tend to be smaller and less visible (or not
visible at all) in the former compared with the latter. However, it has not been tested how individually variable the
sizes of the spots are and how different treatments of the specimen affect their visibility, so the host subgenus should
be taken into account in species determination.

FIGURE 19. Localities ofHalictoxenos arnoldPerkins, 1918 in Nordic countries (A) aHd arnoldi female (MZLU-2020-
129b) cephalothorax (B).

Halictoxenos spencdiassonov, 1893 (Figure 20)

Halictoxenos calceatNoskiewicz & Poluszynski, 1924,
Halictoxenos cylindricPerkins, 1918.
Halictoxenos nitidiusculu®globlin, 1925.

Nordic hostsLasioglossum fulvicorngirby, 1802);L. fratellum(Pérez, 1903);. nitidiusculum(Kirby, 1802);L.
punctatissimuniSchenck, 1853Y);. calceatum(Scopoli, 1763); (Hymenoptera: Halictidae).

Additional hosts Lasioglossum moridqabricius, 1793)L.. parvulum(Schenck, 1853);. pygmaeuniSchenck,
1853);L. sabulosunfWarncke, 1986)L.. sexstrigatuniSchenck, 1869J.. villlosulum(Kirby, 1802) (Hymenoptera:
Halictidae). Kinzelbach (1978) lists multiple additional confirmed and proposed host species.

Distribution

Denmark: Nordgstjylland, Nordvestjylland, Nordgstsjeelland, @stjylland.

182 . Zootaxa5750 (2) © 2026 Magnolia Press LAHTEENARO ET AL.



Finland: Ahvenanmaa, Uusimaa, Varsinais-Suomi.

Norway: Rogaland.

Sweden: Gotland, Skane, Sédermanland, Oland, Ostergétland.

Habitat Swedish records are from open and very warm sandy slopes.

PhenologySwedish records are from May and June.

Notes First recorded from Denmark in 192Mielsen, 2014)Halictoxenos spencés associated with hosts
from Lasioglossunsubgeneré&phecodogastrand Hemihalictusin the Nordic countries but has been recorded
from other subgenera as well from tHemihalictusseries in other parts of Europe (Kinzelbach, 1978; 8tat,
2020). See also notes undrarnoldi.

FIGURE 20. Localities of Halictoxenos spenceNassonov, 1893 and femald. spencei(NHRS-SRAH000009521)
cephalothorax with characteristic spots visible medially (B).

Halictoxenos tumulorumPerkins, 1918 (Figure 21)

Halictoxenos ulrichiHofeneder, 1939.
Nordic hosts Seladonia tumulorum(Linnaeus, 1758);Halictus rubicundus(Christ, 1791) (Hymenoptera:
Halictidae).

Additional hosts Halictus confususSmith, 1853;H. kessleriBramson, 1879H. simplexBluthgen, 1923
(Hymenoptera: Halictidae). Kinzelbach (1978) lists multiple additional confirmed and proposed host species.

Distribution

Denmark: Nordgstsjaelland, Nordvestsjaelland, @stjylland.
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Finland: Etel&-Savo, Pohjois-Savo, Uusimaa, Varsinais-Suomi.

Norway: Buskerud, Oslo, Telemark, Vestfold.

Sweden: Bohuslan, Dalarna, Gotland, Halland, Uppland, Varmland, Angermanland, Oland, Ostergétland.
Habitat Swedish records are from a variety of habitats, most frequently from open and sandy habitats.
PhenologySwedish records range from April to September, most in spring and late summer.

NotesThe oldest known specimen was collected from Finland in 1891.

FIGURE 21. Localities ofHalictoxenos tumulorurRerkins, 1918 in Nordic countries (A) aHd tumulorumfemale (NHRS-
MELAO000000280) cephalothorax (B).

Doubtfully reported species

Xenos vesparurRossi, 1793 has repeatedly been cited as a species documented in Sweden (Landin, 1971; Soon
et al, 2012; Pekkarinen & Raatikainen, 1973; Hequist, 1958). The origin seems to be Tullgren & Wahlgren (1920)
where the authors cite a malenos vesparurdissected fronPolistes biglumisHowever, the authors are not
certain about the geographic origin of tRislistesspecimen but state that it has “probably Swedish origin” (in
swedish. “troligen svenskt ursprung” 1920: 318). We have been unable to find the specimen in question in any of the
Swedish collection holdings, and even if it does still exist it is likely its origin is not deducible from any associated
metadata, given how Tullgren and Wahlgren (1920) formulated the ambigaitstes biglumids today a very

rare species in Sweden which in modern times have been documented with nests from northeasternmost Sweden
(Norrbotten). However, it was seemingly more common and occurred in central Sweden durifigcéreury and

most specimens in museum holdings were collected at this time (SLU Artdatabanken, 2024). The occ{rence of
vesparunin Sweden was therefore probably more likely during the 1800s than later, but until properly documented
based on new or historical findings, we find the evidence insufficient. We therefore cotisigsparummot yet
documented from Sweden or any of the Nordic countries certainly.
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Key to Nordic Strepsiptera

Key to males

A key to genera and, except Btylops HalictophagusandHalictoxenosto species for males. Species that are not

yet known but could potentially be found in the region of the Nordic countries (Tab. 2) are included in the key (hame

within parenthesis), except f&urystylops oenipontaraales of which are unknown.

1. Tarsi 2- or 3-segmented (Fig. 22A,B) . . . . .o e 2..
- Tarsi 4-segmented (Fig. 22C). . ..ottt e e e e e A

A. B. C.

FIGURE 22.Male tarsi. AElenchusB. Halictophagus C. Stylops

2. Tarsi 2-segmented; antenna 5-segmented (Fig. 23A) . . .. ..o Elenchus tenuicornis
- Tarsi 3-segmented; antennae 7-segmented (Fig. 23B,C) . . .. ..ottt 3.
3. Antennomeres with distinct elongate lateral projections on segments 3—-6 (Fig..23B). .. .. Halictophagug(3 spp.)

- Antennomeres with 2 distinct elongate lateral projections on segments 3-4 (Fig.23C) .. .. ...t
(Stenocranophilus anomalocejus

4. Antennae 6-segmented (Fig. 23D,E) . . .. ..ot 5..
- Antennae 4- or 5-segmented (Fig. 23F=) . . .. ... 6..
5. Body length 2 mm; antennomeres with elongate lateral projections on segments 3-4 (Fig.23D). .............

......................................................................... Malayaxenos trapezonoti
- Body length 3.5-6 mm; antennomere with elongate lateral projection only on segment 3 (Fig.. 33pps(ca.10 spp)

6. Antennae 5-segmented; antennomere 4 very short (Fig. 23F). .. .. ... ... .. L. (Hylecthrus rubj
- Antennae 4-segmented; antennomere 4 at least twice as long as broad (Fig. 23G=1). . .................... 7
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FIGURE 23.Male antennae. AlenchusB. Halictophagus C. StenocranophilysD. MalayaxenosE. Stylops F. Hylecthrus
G. ParaxenosH. Tuberoxenagsl. Halictoxenos Drawings based on Kinzelbach, 1978 (C & H), Kinzelbach, 1971 (F & I), Pohl
& Melber, 1996 (D) and Székessy, 1955 (G).

7. Scutellum anteriorly not pointed; postlumbium at least half as long as wide (Fig. 24A). . ... Halictoxenos3 spp.)

- Scutellum anteriorly pointed; postlumbium much shorter than wide (Fig. 24B). .. .. ....... ... .. ... 8

8. Dorsal part of head capsule not divided intwo plates . . .. ... 9.

- Dorsal part of head capsule divided in two plates (Fig. 24C, “Vertexplatten” sensu Kinzelbach,.1971). . ... ... 10

9. Lateral projection of antennomere 3 reaches past antennomere 4 with ¥2—1 antennomere width; distal parts of antennomeres
3—4 pointed (Fig. 23H). . . ..ot Tuberoxenos sphecidarum

- Lateral projection of antennomere 3 reaches past antennomere 4 with max Y2 antennomere width; distal parts of both
antennomeres 3—4 rounded (Fig. 23G) . . . ..o ot (Paraxenos hungariciis

10. Body length 4.4-5 mm; Hind wings with vein CuP (Fig. 24D). . .. .. .. ... .t (Xenos vesparum

- Body length 2—3.5 mm; Hind wings lackvein CuP. . ........... ... .. .. ... ......... (Pseudoxenos heydenii
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:

FIGURE 24.Male characteristics. A. ThoraxldalictoxenosB. Thorax ofTuberoxenasC. Head oXenoswith “Vertexplatten”
(vp); D. Wing ofXenoswith CuP vein. Abbreviations: sc—scutellum; pl—postlumbium. Drawings based on Kinzelbach, 1978

(A, B, C) and Kinzelbach, 1971 (D).
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TABLE 2. An overview of potential future Strepsiptera species for the Nordic countries based on occurrence in
neighbouring countries and host presence. Symbols:*Stexsocranophilus quadrati&erce, 1914.

Species Family Host Near occurrence: reference
Stenocranophilus Halictophagidae Delphacidae Germany: Oehlke (2011)%;
anomalocerugPierce, 1918) Latvia: Sooret al. (2012)
Halictophagus agallia Halictophagidae Cicadellidae: Agallinae Germany: Oehlke (2011);
Abdul-Nour, 1970 Poland: Huflejt & Liana (2004)
Xenos vesparumRossius, Xenidae VespidaePolistes Germany: Oehlke (2011); Poland
1793 GBIF (2023)
Pseudoxenos heydenii Xenidae Vespidae: Eumeninae Germany: Oehlke (2011);
(Saunders, 1854) Poland: Huflejt & Liana (2004)
Paraxenos hungaricus Xenidae CrabronidaeBembix Germany: Oehlke (2011)
(Székessy, 1955)

Hylecthrus rubiSaunders, Stylopidae Colletidae:Hylaeus Germany: Oehlke (2011)
1850

Eurystylops oenipontana Stylopidae Halictidae:Dufourea Germany: Oehlke (2011)
Hofeneder, 1949

Stylops praecocikuna de Stylopidae Andrena(Andrena)(e.g.A. Germany and Poland Lahteenaro
Carvalho, 1974 praecox, A. clarkella, A. batava, et al. (2024)

A. apicata, A. nycthemera

Key to females

A key to species for females. Potential but not yet known species from the Nordic countries are not included.
In the key, females are viewed from the ventral side (functional dorsal side). To use the key, females need to be
either extracted from the host or the host’s tergite or sternite covering the cephalothorax must be opened from one
side and lifted to reveal the entire cephalothorax. The cephalothorax length is to be measured from the apex of
the clypeal lobe to the constriction of abdominal segment | (Fig. 25). The cephalothorax width is the maximum
distance between its lateral margins. Note that the size of the cephalothorax varies depending on the size of the host
(Kathirithamby, 1989), so the measurements given here are indicative. Given the paucity of samples and the reliance
on secondary sources, steps 1-7 involve a degree of uncertainty stemming from limited knowledge of intraspecific
variation. The key does not incluétalictophagus curtisdue to limited knowledge of the female morphology.

1. Cephalothorax without birth-opening, pleural area of prothorax membranous (Fig. 26A); Host: Hetefogternotus
arenariuS& T. deSEITUS . . . oo vttt ettt e e e Malayaxenos trapezonoti

- Cephalothorax with birth-opening (Figs. 26B—D & 27—29) . . .. ... ittt e e e e e 2.

2. Birth-opening approximately in the middle of the cephalothorax (Fig. 26B,C); parasites of Auchenorrhyncha (plant hoppers
OF leaf NOPPEIS) . . o 3.

- Birth-opening in the anterior third of cephalothorax; parasites of Hymenoptera (thread-waisted wasps or bees) (Flgs 26D
& 2720 ) . 4...

3. Birth-opening wide, cephalothorax round (Fig. 26B); host: Delphacidae spp............... Elenchus tenuicornis

- Birth-opening narrow, cephalothorax elongated (Fig. 26C); hidspa reticulata . . ... ... Halictophagus silwoodensis
6SLUDFOHYVY LQ WKH DQWHULRU € RI FHSKDORWKRUD[ )LJ ' RYHUDOO
Ammophilaspp.,Podaloniaspp . . . . ..ot Tuberoxenos sphecidarum
6SLUDFOHV LQ WKH SRVWHULRU ¢« RI FHSKDORWKRUD[ )LJV * FHSKDOR
DS . . o 5........

5. More or less visible pale or clear spots in places of Nassonov’s pheromone glands openings, either behind spiracles

(Fig. 27A) or medially (Fig. 27B,C), not always visible féalictoxenos arnoldiif spots not visible, then outline of the
cephalothorax with distinct constriction at the posterior edge of the head, creating a sharp triangular overall shape for the
cephalothorax; parasites of Halictidae bees. (GEI®lIStOXeN0¥ . . .. .. ... .. i i 6.

- No such pale spots; parasitesfofdrenabees (Figs. 28-29) (Gen8/lops . . ... ... o 8.
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FIGURE 25.General schema of the cephalothorax. Abbreviations: CeL—cephalothorax length, Cew—Cephalothroax width,
cl—clypeus, bo—birth opening, smxg—submaxillary groove, mf—mesal furrows, sp—spiracle, bb—basal band, csl—
constriction of the abdominal segment 1, asl—abdominal segment 1, mtst—metasternum, mst—mesosternum.

6. Two large pale spots behind spiracles (Fig. 27A); birth opening strongly curved, arcuate; NordBetadtstia tumulorum
& Halictus rubicundus. . . .. ... Halictoxenos tumulorum
- Multiple pale spots medially anterior to an imaginary line between spiracles (Fig. 27B,C) or no visible pale marks

7. Medial pale spots larger and easily visible (Fig. 27B); hosssoglossum (Hemihalictug) L. (Sphecodogastrapp.. . .
............................................................................ Halictoxenos spencei

- Medial spots either absent or smaller and less clear (Fig. 27C)Llaggtglossum (Lasioglossumspp.. .............
............................................................................ Halictoxenos arnoldi

8. Cephalothorax wider than long, truncate (Fig. 28A,B). . . . . ..o 9.
- Cephalothorax longer than wide, elongate (Figs. 28C,D &.29) . .. ...ttt e 10
9. Pigmentation pattern in cephalothorax as in Fig. 28A in varying intensity, sometimes only faint lateral spots visible; bigger

species, cephalothorax length >0.95 mm; Nordic hastsena (Hoplandrena& A. (Plastandrenagpp..............
............................................................................... Stylops aterrimus

- No pigmentation in metasternum or mesosternum, dark basal band in abdominal segment 1 diffused (Fig. 28B); smaller
species, cephalothorax length <0.90 mm; Wagirena fuscipes. . .. ....... ... .o ... Stylops serotinus

10. Smaller species (cephalothorax length 0.6—0.8 mm) and often no clear pigmentation pattern in metasternum or mesosternum
(FIG. 28C D). ottt ettt e e e e e e 11..
- Larger species (cephalothorax length >0.8 mm), pigmentation or no pigmentation in metasternum and/or mesosternum
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FIGURE 26. Cephalothoraces of Adalayaxenos trapezonoB. Elenchus tenuicornjsC. Halictophagus silwoodensi®.
Tuberoxenos sphecidarudbbreviations: bo—birth opening, plp—pleural area of prothorax, sp—spiracle. Drawings based on
Pohl & Albert, 1996, Pohl & Beutel, 2005 and Jandawt@t, 2023 (A), Bendat al, 2022 (D) and partly based on Kinzelbach,
1971 (B) and Waloff, 1981 (C).
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