


























(Vejle), 55°39'31.6"N 9°24'01.6"E, reared from mine of Phytomyza ilicis (Diptera:
Agromyzidae) primo V.2020, coll. 28.1V.2020, leg. K. Alminde, det. S. Haarder; 29, Allinge
(Bornholm), 55°16'38.4"N 14°48'02.2"E, reared from mines of Phytomyza ilicis (Diptera:
Agromyzidae) 12.V.2020 - 15.V.2020, coll. 30.1V.2020, leg. J. Kofoed, det. S. Haarder; 19 13,
Vork Bakker (Vejle), 55°39'43.4"N 9°20'51.0"E, reared from mines of Phytomyza ilicis (Diptera:
Agromyzidae) 12.V.2020, coll. 04.V.2020, leg. K. Alminde, det. S. Haarder; 42, Smidstrup Krat
(Vejle), 55°45'38.8"N 9°17'23.5"E, reared from mines of Phytomyza ilicis (Diptera:
Agromyzidae) 16.V.2020 - 17.V.2020, coll. 04.V.2020, leg. K. Aiminde, det. S. Haarder; 12,
Sgnderskoven (Vejle), 55°41'26.1"N 9°31'567.1"E, reared from mine of Phytomyza ilicis
(Diptera: Agromyzidae) 17.V.2020, coll. 04.V.2020, leg. K. Alminde, det. S. Haarder; 19,
outside Olsker (Bornholm), 55°13'20.8"N 14°47'52.6"E, reared from mine of Phytomyza ilicis
(Diptera: Agromyzidae) 21.V.2020, coll. 10.V.2020, leg. T. L. Larsen, det. S. Haarder; 19,
outside Astrup (Mariagerfjord), 56°45'33.0"N 10°01'07.3"E, reared from mine of Phytomyza
ilicis (Diptera: Agromyzidae) 26.V.2020, coll. 14.V.2020, leg. G. Holm, det. S. Haarder; 19,
Skanderborg Ladegarde (Skanderborg), 56°02'51.8"N 9°56'10.2"E (precision: 20 m), reared
from mine of Phytomyza ilicis (Diptera: Agromyzidae) 10.V.2021, coll. ultimo 1V.2021, leg P
Andersen, det. S. Haarder; 29 3J, Draved Skov (Tgnder), 55°00'50.4"N 8°58'09.1"E
(precision: 500 m), reared from mines of Phytomyza ilicis (Diptera: Agromyzidae) 13.V.2021 -
20.V.2021, coll. early V.2021, leg. P. Thomassen, det. S. Haarder.

GENUS PsYTTALIA WALKER, 1860

Psyttalia carinata (Thomson, 1895) (Fig. 24): 13*, Moseparken (Copenhagen), 55°72'31.7"N
12°51'62.3"E (precision: 25 m), caught by hand, 08.1X.2015, leg. J. Lutz, det. K. van
Achterberg; 19, Udlejre (Egedal), 55°47'18.1"N 12°08'36.1"E (precision: 10 m), caught by
hand, 20.VIII.2022, leg. J. Lutz, det. K. van Achterberg.

SUBFAMILY ROGADINAE FORSTER, 1863

GENus ALEIODES WESMAEL, 1838

Aleiodes apicalis (Brullé, 1832) (Fig. 25): 19, Gram (Skanderborg), 56°03'12.3"N 9°59'42.0"E
(precision: 3 m), attracted to light, coll. 26.VI11.2019, leg. M. F. Holm, det. M. R. Shaw & M. F.
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Figure 23. Opius pulchriceps Szepligeti, 1898, Figure 24. Psyttalia carinata (Thomson, 1895),
female, habitus. male, habitus.
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Figure 25. Aleiodes apicalis (Brullé, 1832), female,
habitus.

Holm; 19*, Bjernkeer (Syddjurs), 56°11'31.6"N 10°41'27.9"E (precision: 40 m), attracted to
light, coll. 08.VI11.2020, leg. M. F. Holm, det. M. R. Shaw & M. F. Holm.

Aleiodes coxalis (Spinola, 1808) (Fig. 26): 19*, Ebbeskov (Kage), 55°29'44.7"N 11°56'10.3"E
(precision: 50 m), attracted to light, coll. 7.VII.2018, leg. J. Lutz, det. K. van Achterberg.
Note: additional unverified specimens are present in NHMD.

Aleiodes gastritor (Thunberg, 1822): 19, Ebbeskov (Kege), 55°29'44.7"N 11°56'10.3"E
(precision: 50 m), came to light, 13.X.2018, leg. J. Lutz, det. K. van Achterberg.

Aleiodes leptofemur van Achterberg & Shaw, 2016 (Fig. 27): 3%9* Ebbeskov (Kege),
55°29'44.7"N 11°56'10.3"E (precision: 50 m), attracted to light, coll. 26.VI.2019, leg. J. Lutz,
det. K. van Achterberg; 19, Senderborg (Senderborg), 54°55'08.3"N 9°48'30.5"E (precision:
3 m), reared from pupae of unidentified Lepidoptera, 25.1V.2021, coll. 15.1V.2021, leg. L.
Christensen, det. K. van Achterberg.

Aleiodes nigriceps Wesmael, 1838 (Fig. 28): 19* Ebbeskov (Kege), 55°29'44.7"N
11°56'10.3"E (precision: 50 m), attracted to light, 04.V1.2018, leg. J. Lutz, det. M. Shaw.

Aleiodes pictus (Herrich-Schaffer, 1838): 19, Ebbeskov (Kage), 55°29'44.7"N 11°56'10.3"E
(precision: 50 m), attracted to light, 19.VI1.2022, leg. J. Lutz, det. K. van Achterberg.
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Figure 26. Aleiodes coxalis (Spinola, 1808), Figure 27. Aleiodes leptofemur van Achterberg &
female, habitus. Shaw, 2016, female, habitus.
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Figure 28. Aleiodes nigriceps Wesmael, 1838, Figure 29. Aleiodes punctipes (Thomson, 1892),
female, habitus. male, habitus.

Aleiodes punctipes (Thomson, 1892) (Fig. 29): 13*, Breengre Mose (Kolding), 55°23'54.9"N
9°25'58.2"E (precision: 80 m), caught by sweeping in vegetation, coll. 29.VII.2018, leg. M. F.
Holm, det. M. R. Shaw.

Aleiodes similis (Curtis, 1834): 29, Moseparken (Copenhagen), 55°72'31.7"N 12°51'62.3"E
(precision: 15 m), caught by hand, 23.VIll.2016, leg. J. Lutz, det. K. van Achterberg; 19,
Udlejre (Egedal), 55°47'18.3"N 12°08'35.6"E (precision: 10 m), attracted to light, 18.VI11.2018,
leg. J. Lutz, det. K. van Achterberg; 19, Ebbeskov (Kege), 55°29'44.7"N 11°56'10.3"E
(precision: 50 m), attracted to light, 26.VI1.2019, leg. J. Lutz, det. K. van Achterberg.

Aleiodes varius (Herrich-Schaffer, 1838) (Fig. 30): 13*, Fregrupred (Kolding), 55°21'38.6"N
9°24'22.8"E (precision: 200 m), collection method uncertain, either by sweeping in vegetation

or caught in white/yellow pan traps, coll. 07.VII.2018, leg. M. F. Holm, det. M. R. Shaw & M. F.
Holm.

GENuUs HETEROGAMUS WESMAEL, 1838

Heterogamus dispar (Haliday, 1833): 19, Sandkas (Bornholm), 55°15'19.9"N 14°49'06.4"E
(precision: 50 m), caught by hand, 16.VIIl.2017, leg. J. Lutz, det. G. Broad & K. van
Achterberg.

Note: additional unverified specimens are present in NHMD.

GENUS RoGAS NEES, 1818

Rogas luteus (Nees, 1834): 13, Rusland (Gribskov), 56°05'05.5"N 12°24'21.5"E (precision: 60
m), attracted to light, coll. 22.VI11.2020, leg. M. F. Holm, det. F. Verheyde; 19, Jarslevlyst
(Faxe), 55°18'04.6"N 12°11'38.4"E (precision: 10 m), attracted to light, 15.VI111.2020, photo J.
Lund (specimen not collected), det. K. van Achterberg; 14, Marbeek Plantage (Esbjerg),
55°33'03.7"N 8°18'562.7"E (precision: 200 m), caught by hand, 14.VII1.2021, leg. L. Thomas
and L. Kjeer-Thomsen, det. F. Verheyde.

Discussion

We report the first findings of 59 species of Braconidae, not previously mentioned from
Denmark in the literature (Yu et al., 2016, and other faunistic papers). According to Fauna
Europaea, 363 braconid species are known from Denmark (de Jong et al., 2014), making a
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Figure 30. Aleiodes varius (Herrich-Schaffer,
1838), male, habitus.

total of 422 species. However, the total number of braconid species would be 908 if our
records are added to the already existing database at Arter.dk — the national species database
of Denmark (Skipper et al., 2020). This number is partly based on published records, but is
also derived from both updated and outdated names attributed to the many braconid
individuals from the collection at the NHMD in Copenhagen. A critical examination of the
specimens in NHMD is beyond the scope of this paper.

All species were listed and host records were analyzed using recent literature and Taxapad
(Yu et al., 2016). Approximately half of the species reported here are parasitoids of
Lepidoptera (29). Other groups used as a host are Coleoptera (15), Diptera (7), Hemiptera (6),
and Neuroptera (1).

Hosts from the order of Hemiptera are linked to our findings of Leiophron fascipennis and
Leiophron (Mama) reclinator. This remains hypothetical for the former, since no certain host
records are available (Stigenberg & van Achterberg, 2015), but validly reared material of the
latter has recently been reported from two species of Miridae in Europe (Mack & Haye, 2022).

Neuropterans are connected to Chrysopophthorus hungaricus, an endoparasitoid of adult
Chrysoptera. Its distribution range has been expanding in Europe over the last 25 years. After
the revision of the genus by van Achterberg (1994), the species has been recorded in Britain
(Shaw, 1996), Slovakia (Schlarmannova & Lukas, 2004), and recently in Belgium (Verheyde
et al., 2019). It has not been recorded from Norway, but has recently been found in Sweden
(J. Stigenberg, pers. comm). It is often caught at light (e.g. Verheyde et al., 2019), which was
also true for some of the specimens recorded in this study.

Not surprisingly, most braconid wasps reported here use lepidopteran hosts, being the order
most commonly parasitized by Ichneumonoidea (Quicke, 2015). Within this group, the
species-rich genus Aleiodes is represented with several first recordings from Denmark in this
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study. Of those, especially the records of Aleiodes varius and A. apicalis are interesting, as
both are rarely seen in Northern Europe. A. varius was not previously recorded from
Scandinavia and the distribution in the rest of Europe is relatively restricted. A. apicalis is only
known from a few other recordings from northern Europe: one specimen from Sweden
(collected 2014), two specimens from Britain (collected 1932 and 2018), and one from the
Netherlands (collected 2004) (van Achterberg et al., 2020). In the Western Palaearctic, the
distribution mainly extends from Central Europe to North Africa. Aleiodes spp. are koinobiont
endoparasitoids. Lepidopteran hosts are predominantly found among Erebidae and
Noctuidae, but also the butterfly families Hesperiidae, Lycaenidae, and Nymphalidae are
known as hosts (van Achterberg & Shaw, 2016). The known hosts for A. varius and A. apicalis
are Euthrix potatoria (Lasiocampidae) and Autographa gamma (Noctuidae) respectively. The
recordings of A. apicalis most likely do not represent an established breeding population, as
this would be dependent on whether or not the host can overwinter (van Achterberg et al.,
2020), and up to now there is no evidence that this is possible in Denmark. However, the
range of the overwintering population of A. gamma has very likely expanded north as a result
of climate change, which would explain why more specimens of A. apicalis have been able to
reach northern parts of Europe in recent years.

Apart from the abovementioned lepidopteran families, especially Tortricidae can be connected
to some of the parasitoid wasp species we report. Examples are Ascogaster cf. reticulata,
Bracon caudiger, Habrobracon variegator, Macrocentrus nitidus, Meteorus obsoletus,
Meteorus ruficeps, Rogas luteus, and Therophilus tumidulus (van Achterberg, 1993;
Stigenberg & Ronquist, 2011; Yu et al., 2016).

The record of Ascogaster cf. reticulata is uncertain: only one male was collected and more
specimens — preferably females — are needed for final identification. If this species can be
documented to occur in Denmark, the area of distribution will be greatly expanded as the
nearest reported locality is Slovakia (Papp, 1996).

The wasps found with coleopterans as a host are interesting, because they relate to several
tendencies from the last two decades in western Europe, especially 1) the advent of citizen
science and social media, and 2) local environmental management with more respect for
(standing) dead wood. Clear examples are Helcon angustator, Helcon nunciator, Spathius
exarator, and Wroughtonia spinator. These species are increasingly reported in western
Europe, not only in natural environments but also in urban gardens, where they can often be
found on firewood. This is a far-reaching colonizing tendency which is also visible in other
Ichneumonoidea and insects in general (see for example Verheyde et al., 2020).

As mentioned in the introduction, Diptera and Hemiptera are mainly associated with specific
subfamilies of braconid wasps, namely Alysiinae/Opiinae and Aphidiinae, respectively.

Specimens of Aleiodes leptofemur, Aphidius rosae, A. setiger, Cotesia spuria, Microplitis
sordipes, Opius pulchriceps, Pholetesor elpis, and Polemochartus melas were obtained from
rearings. This method provides important biological information on parasitoid-host relations in
nature and represents a good — but cumbersome — source of parasitoid specimens (for an
introduction, see Shaw, 1997). None of the abovementioned species have been reported from
Norway, whereas all but O. pulchriceps, P. elpis, and P. melas have been found in Sweden (Yu
et al., 2016). Only P. melas has not been recorded from Finland — this species is new to
Scandinavia. The most important host species of O. pulchriceps and P. melas is Phytomyza
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ilicis (Agromyzidae) and Lipara rufitarsis (Chloropidae), respectively. Psyttalia carinata is
associated with Rhagoletis species (Tephritidae) in fruits. These hosts are distributed from
South- to Central Sweden and Norway and their associated braconid parasitoids can therefore
be expected to occur here, too. Lipara rufitarsis is not known from Finland. Phyllonorycter
esperella (Gracillariidae) represents a new host record for Pholetesor elpis. A well-known leaf-
miner moth on hornbeam (Carpinus betulus), P. esperella occurs in Sweden (but not in
Norway) and could thus be expected to support P. elpis here as well. Other known hosts of P.
elpis include Phyllonorycter species on Malus and Populus, as well as a few other species of
micro-lepidopterans in the families Coleophoridae and Elachistidae. Most of these host
species are known from Sweden and Norway (Yu et al., 2016).

The genus Paralipsis contained only one species, P. enervis (Nees, 1834), in the western
Palaearctic region, until it was revised by van Achterberg and Ortiz de Zugasti (2016) and
another species from northern Europe, Paralipsis planus, was described. The two species can
be differentiated based on differences in widths of legs, tarsus, and scapus (van Achterberg
and Ortiz de Zugasti, 2016). All species in the genus are parasitoids of root aphids associated
with Lasius spp. (Formicidae). The Danish record of P. planus is the second finding of the
species worldwide; the holotype is described based on specimens from the Netherlands. No
specimens of the genus Paralipsis are deposited in the NHMD collection; P. enervis most
likely also occurs in Denmark.

This study emphasizes the value of continuous monitoring on a single locality: a total of 29
braconid species mentioned here as new for Denmark were recorded from the first author's
garden (Ebbeskov), and the majority of these were not found at other localities in this study. It
also demonstrates the importance of using a variety of collecting methods. Rare and
interesting species were obtained both from light traps, sweep nets and rearing. Future
studies should implement a similar setup, perhaps supplemented with Malaise traps and
fogging, in order to better assess the regional or national braconid fauna. Finally, considering
that up to now 1158 species are reported from Sweden (SLU Artdatabanken, 2023) and 1404
species from Finland (FinBIF, 2023), many more species of this large and speciose family are
expected to occur in Denmark and currently await discovery.
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