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The Scandinavian species of Xorides Latereille, 1809 are revised and the study recognizes 13
species occurring in Sweden and 11 in Norway. One species, Xorides hilszczanskii Johansson
Sp. NOV., a parasitoid of the cerambycid Saperda perforata (Pallas, 1773) is described as new
to science. The following taxonomic updates are proposed: Xorides hedwigi Clément, 1938
syn. nov. of Xorides sapporensis (Uchida, 1928); Xorides niger (Pfeffer, 1913) syn. nov. of
Xorides fuligator (Thunberg, 1824); Xorides minutus (Clément, 1938) syn. nov. of Xorides
praecatorius (Fabricius, 1793); Xorides berlandi (Clément, 1938) syn. nov., Xorides asiasius
Sheng & Hilszczanski 2009 syn. nov. and Xorides cinnabarinus Sheng & Hilszczanski 2009
syn. nov. of Xorides indicatorius (Latreille, 1806). Xorides sordator (Thunberg, 1824) stat.
rev. is the valid name for the species previously treated under the name Xorides fuligator.
Barcodes for 12 species have been obtained and are stored in BOLD. An illustrated key to
the 17 species occurring in Northern Europe and adjacent regions is provided. All Xorides-
species are parasitizing xylophagous Coleoptera, primarily Cerambycidae and Buprestidae
and a short discussion is given on their potential role as indicators of sustainable forestry
and biodiversity in boreal forest ecosystems.
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Xorides Latreille, 1809 is a relatively species-
poor genus with about 170 described species
worldwide, of which about 40 species occur
in the Western Palaearctic (Yu et al. 2016).
The members of the genus are slender Darwin
wasps, distinguished from other genera of
the subfamily Xoridinae by the unidentate

mandibles and the peg-like setae projecting
from the subapical flagellomeres of the females.
Xorides larvae are idiobiont ectoparasitoids
of xylophagous beetles (Broad et al. 2018,
Hilszczanski 2002) where they attack the host
larvae, but occasionally also pupae and pharate
adults (Broad et al. 2018).

183



Niklas Johansson, Jacek Hilszczanski & Frode @degaard

Historically, the European species of the
genus has been treated by several authors
adding new species and partly revising known
species (Thunberg 1824; Gravenhorst 1829;
Curtis 1831; Holmgren 1860; Thomson 1877,
Kriechbaumer 1879, 1889; Szépligeti 1899;
Kiss 1924). The first thorough revision of the
Western Palaearctic fauna was conducted by
Clément (1938). Hilszczanski (2000) revised
the species of the subgenus Moerophora Forster,
1869, introducing two new species for science
from Poland, while Hilszczanski (Hilszczanski
& Plewa 2011) described two new species of
Xorides from Crete. Mainly faunistic reviews,
treating the national fauna of Britain (Gauld
& Fitton 1981), the European part of Russia
(Kasparyan 1981), Bulgaria (Kolarov 1997) and
Ukraine (Varga 2014) have also contributed to
our knowledge of European Xorides. The Xorides
of the Northern and Central parts of the Eastern
Palaearctic have been revised in several papers
(Uchida 1928, Wang & Gupta 1995, Liu & Sheng
1998, Sheng & Wen 2008, Sheng & Hilszczanski
2009), while Townes et al. (1960) revised the
species of North America. Varga (2019, 2020)
revised the Afrotropical members of the genus.

Hedstrom (1988) presented a checklist of the
Swedish species of Xorides, including provincial
records, recognizing 12 species, with Xorides
fuligator (Thunberg, 1824) (as X. niger Pfeffer,
1913) as a potentially Swedish species. This study
presents diagnostics and distributional records for
the 13 known Scandinavian species of Xorides.
An illustrated key to the Xorides of Northern
Europe, which includes an additional four species
occurring in adjacent regions, is presented. Finally
a short discussion on the conservation status of
Xorides in Sweden and the potential role of
parasitoids on saproxylic insects as indicators
of biodiversity and ecosystem stability is given.

Material and methods

Specimens of Xorides from public collections in
Sweden and Norway and larger private collections
housing specimens from Sweden were studied
(see list of depositories below). The material of
Xorides, collected by the SMTP, (seven species/12
specimens, M. Riedel, Bad Fallingbostel, det.) has
been examined only in part, but any additional
provincial records have been added. Available
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and relevant types were checked, either in person
by the authors or by studying high-resolution
photos. Some focus has also been on the types
collected in the eastern Palaearctic. Original
idea, morphological analysis, study design, data
collection and manuscript preparation by the first
author. The second author contributed with data
collection and the third author assisted with the
barcoding procedure and data collection.

For some species, primarily targeting
complexes containing taxa of uncertain
taxonomic status, the CO1 barcode region was
sequenced. DNA extraction was made from a
single mid leg, PCR amplification and sequencing
of a majority of the samples were conducted
at the Canadian Centre for DNA Barcoding
(CCDB) using standardized high throughput
protocols (Ivanova et al. 2006). The first pass
primer pair in all plates was LepF1 and Leprl
(ATTCAACCAATCATAAAGATATTGG and
TAAACTTCTGGATGTCCAAAAAATCA)
and they all produced PCR products. The
sequences were aligned using MUSCLE (Edgar
2004) provided through the software MEGA X
(Tumar et al. 2021). All data are available through
the public dataset Scandinavian Xorides (DS-
XORIDES) in the Barcode of Life Data Systems
4.0 (BOLD, Ratnasingham & Hebert 2007). The
phylogeny of the barcoded specimens was then
inferred by constructing a maximum likelihood
(ML) phylogenetic tree (Fig. 4) using MEGA X.
The analysis is based on 150 bootstrap iterations
using the general time reversible model. The
DNA extracts and the specimen data are stored
at the CCDB. Specimen id numbers for barcoded
specimens are listed for each species under the
heading DNA barcode and in Fig 4.

Morphological terminology follows Broad et
al. (2018). Fore wing length (FWL) is measured
as the greatest distance from the apex of the tegula
to the wing tip. Known faunistic province records
for Sweden and Norway respectively is listed
for each species according to the abbreviations
given by Fig. 2. Pictures, if not stated otherwise,
were taken by the first author with a Canon 6D
either with a Canon 35 mm {/2.8 Macrophoto lens
or a Nikon 10x M-Plan microscopic objective
mounted on bellows. Pictures were then stacked in
Zerene stacker and post processed in Photoshop.
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Xorides sepulchralis (Holmgren, 1860) ovipositing into a trunk of an aspen Populus tremula L. ontaining

larvae of the host Xylotrechus rusticus (Linnaeus, 1758). Photo: Henrik Larsson.

Figur 1. Hona av Xorides sepulchralis (Holmgren, 1860) agglaggandes pa en asp Populus tremula L. innehallande larver
av gra getingbock Xylotrechus rusticus (Linnaeus, 1758). Foto: Henrik Larsson.

Abbreviations

Depositories

BMNHUK = Natural History Museum; London,
United Kingdom

CSA = Collections of Stift Admont; Admont,
Austria

FDG = Private collection of Filippo di Giovanni;
Italy

GSFPM = Insect Museum, General Station of Forest
Pest Management, State Forestry Administration;
Shenyang, P. R. China

HNHM = Hungarian Natural History Museum,;
Budapest, Hungary

HUM = Hokkaido University Museum; Sapporo,
Japan.

JH = Private collection of Jacek Hilszczanski;
Foziska, Poland

LW = Private collection of Lars-Ove Wikars;
Borlidnge, Sweden

MNHN = Muséum National d’Histoire Naturelle;
Paris, France

MNHW = Museum of Natural History, University
of Wroctaw; Wroctaw, Poland

MZH = Finnish Museum of Natural History;
Helsinki, Finland

MZLU = Zoologiska Museet, Lunds Universitet;
Lund, Sweden

NHM.UIO = Natural History Museum, University
of Oslo; Norway

NHMW = Natural History Museum; Vienna,
Austria

NHRS = Swedish Museum of Natural History;
Stockholm, Sweden

NIJ = Private collection of Niklas Johansson;
Baskarp, Sweden

NMS = National Museums of Scotland; Edinburgh,
United Kingdom

NMYV = Museums Victoria; Melbourne, Australia
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NTNU = University Museum, Norwegian University
of Science and Technology; Trondheim, Norway
SGN = Senckenberg Gesellschaft fiir
Naturforschung; Frankfurt, Germany

SMNS = Staatliches Museum fiir Naturkunde;
Stuttgart, Germany

SMTP = Swedish Malaise Trap Project, Station
Linné; Skogsby, Sweden

UPSZ = Evolutionsmuseet, Uppsala University;
Uppsala, Sweden

USUC = The collection of the Utah State University;
Logan, USA
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WP = Private collection of William Penigot; Saint-
Juéry, France

ZFMK = Zoologisches Forschungsmuseum
Alexander Koenig; Bonn, Germany

ZIN = Zoological Institute, Russian Academy of
Sciences; St Petersburg, Russia

ZMHB = Museum fiir Naturkunde; Berlin, Germany
ZMUC = Zoological Museum, University of
Copenhagen; Copenhagen, Denmark

ZSM = Zoologishe Staatsammlung Miinchen;
Munich, Germany
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Figure 2. Map of Scandinavia
with borders and used abbrevia-
s tions for the faunistic provinces.

Figur 2. Karta dver Skandinavien
med inrikes grénser och anvénda

2E ¢ =  #9 forkortningar for faunaprovinser.
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Faunistic provinces

Sk (Skane), Bl (Blekinge), Hall (Halland),
Sm (Smaland), Ol (Oland), Gtl (Gotland), Og
(Ostergotland), Vg (Vistergotland), Bo (Bohuslin),
DiIsl (Dalsland), Nrk (Nérke), Sdm (S6dermanland),
Upl (Uppland), Vstm (Vistmanland), Vrm
(Viarmland), DIr (Dalarna), Gstr (Gistrikland), Hls
(Hélsingland), Med (Medelpad), Hrj (Hérjedalen), Jmt
(Jdmtland), Ang (Angermanland), Vb (Visterbotten),
Nb (Norrbotten), Aslp (Asele lappmark), Lylp
(Lycksele lappmark), Pilp (Pite lappmark), Lulp
(Lule lappmark), Tolp (Torne lappmark). Faunistic
provinces of Norway follow Endrestgl (2021): @ —
@stfold; AK — Akershus; HES - Hedmark, southern;
HEN - Hedmark, northern; OS - Oppland, southern;
ON - Oppland, northern; B@ - Buskerud, eastern; BV
- Buskerud, western; VE — Vestfold, TEY - Telemark,
outer; TEI - Telemark, inner; AAY - Aust-Agder,
outer; AAI - Aust-Agder, inner; VAY - Vest-Agder,
outer; VAI - Vest-Agder, inner; RY - Rogaland, outer;
RI - Rogaland, inner; HOY - Hordaland, outer; HOI
- Hordaland, inner; SFY - Sogn og Fjordane, outer;
SFI - Sogn og Fjordane, inner; MRY - Mgre og
Romsdal, outer; MRI - Mgre og Romsdal, inner;
STY - Sgr-Trgndelag, outer; STI - Sgr-Trgndelag,
inner;; NTY - Nord-Trgndelag, outer; NTI - Nord-
Trgndelag, inner; NSY - Nordland, southern, outer;
NSI - Nordland, southern, inner; NN@ - Nordland,
northeastern; NNV - Nordland, northwestern; TRY
- Troms, outer; TRI - Troms, inner; FV - Finnmark,
western; FI - Finnmark, inner; FN - Finnmark,
northern; F@ - Finnmark, eastern (Fig. 2).

Morphological characters useful in
distinguishing species
Traditionally relatively few characters, mainly based
on coloration, shape of the tibiae of females, the
pubescence of the male flagellomeres and sculpture
have been used in species identification of Xorides.
The body size in most species is extremely variable,
most likely as a result of using multiple hosts, and
often abnormally small males occur. In general, it is
these small males, less distinct in characters useful in
species separation such as sculpture and coloration,
which cause most problems during identification
and thereby usually needs to be addressed using a
combination of characters.

Head. The sculpture of the head has been used
in a few cases to morphologically define species
(e.g. Xorides gravenhorstii). In fact, the shape and
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Figure 3. Female of Xorides ater (Gravenhorst, 1829)
ovipositing into a trunk of Norway spruce Picea abies (L.) H.
Karst. Photo: Henrik Larsson.

Figure 3. Hona av Xorides ater (Gravenhorst, 1829)
agglaggande pa en staende granstam Picea abies (L.) H.
Karst. Foto: Henrik Larsson.

sculpture of the head, primarily in dorsal view, is
usually diagnostic and even morphologically similar
species seem to differ in this respect. The shape of
the apical and basal flagellomeres in the female and
the length of the pubescence of the male antennae
is very useful, especially in the latter case.

Mesosoma. In some species the mesosoma is
strongly dorsoventrally depressed giving the species
a very characteristic habitus. The sculpture of the
mesoscutum occasionally can be important when
separating otherwise similar species.

Metasoma. The metasoma hold several useful
characters. The shape of the first tergite, usually
expressed by the absence/presence of a diagonal
groove laterally and the length/width ratio is
useful for determination. Also the sculpture of the
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|— NODIAG10-22|Xorides irrigator
NODIAB37-22|Xorides indicatorius
NODIAS98-22|Xorides praecatorius pary.
MNODIAS96-22|Xorides praecatorius
MNODIA595-22|Xorides praecatorius

MNODIAS97-22|Xorides praecatorius
NODIA599-22[Xorides praecatorius parv.
MNODIAB00-22|Xorides praecatorius min.
MNODIAG01-22|Xorides praecatorius min.
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I__ NODIAG14-22]Xorides sepulchralis
100 - NODIAG15-22|Xorides sepulchralis
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NODIAB43-22|Xorides alpestris
| NODIAB40-22[Xorides alpestris
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NODIAG39-22Xorides alpestris
NODIAG41-22|Xorides alpestris
NODIAG42-22|Xorides alpestris

Figure 4. Phylogeny of Northern European Xorides as obtained from cytochrome oxidase 1 (COI) sequences. Maximum
likelihood tree is shown with clade support based on 150 bootstrap iterations using the General Time Reversible model
and analysed with MEGA-X. The sample ids refer to the BOLD database. Note that Xorides rufipes (Gravenhorst, 1829) is

missing.

Figur 4. Fylogeni for de nordeuropeaiska arterna av Xorides utifran CO1 sekvenser. Maximum likelihood tree visas med ett
grenstdd baserat pa 150 bootstrap-upprepningar med hjélp av General Time Reversible model och analyserat i MEGA-X.
Individkoderna referar till BOLD databasen. Notera att Xorides rufipes (Gravenhorst, 1829) saknas.
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remaining tergites seem to be diagnostic to some
extent. The relative length of the ovipositor or the
shape of the male genitalia are not used in this study,
but may prove to be useful in separating closely
related species.

Legs. The shape of the female fore and mid tibia
has been used by several authors and is a character
very useful in distinguishing several species as is
the sculpture of the hind coxa. The colour of the
legs is usually quite stable and most species have
a “typical” coloration, but some variation occurs
and especially smaller specimens are more prone
to having aberrant leg colours.

Coloration. The extension of the reddish and
whitish markings on the meta- and mesosoma is
quite variable, often with specimens from more
southerly latitudes having more extensive pale/
reddish markings. Several species also show a
considerable intraspecific variation in the coloration
of the metasoma ranging from red to black in one
species. The extensions of the whitish markings is
also variable to some extent, but usually at least
partly diagnostic. The pale markings along the inner
orbits of the female, is quite variable and in some
case its usefulness when identifying species has
been overestimated. However, used in combination
with other characters such as sculpture, it may
facilitate identification. The colour of the coxae
is more variable and can range from entirely red
to black in one species. The absence/presence of
a white spot basally on the tibae is usually very
useful and only a few smaller specimens may
deviate from the general conception of the species,
needing additional characters to be used for reliable
identification.

Results

Xorides alpestris Habermehl, 1903

Xylonomus alpestris Habermehl, 1903: 224, holo-
type female and paratype male in SGN, examined.
Sichelia korotnevi Kokujev, 1927: 71, holotype
male in ZIN, not examined.

Fig. 5F

Non type material examined

1622, 35 338 (Sweden) (LW, NJ, UPSZ, MZLU,
NHRS); 392 Norway (NTNU, NHM.UIO); 244,
France (WP).

Revision of Xorides

Diagnosis

Xorides alpestris is usually easily identified on
the size, the female often more than 25 mm long
(excluding the ovipositor) and the very slender
first tergite, which is about three times as long
as wide in the female (Fig. 5F) and four times as
long as wide in the male in dorsal view. Specimens
potentially parasitizing Anastrangalia Casey, 1924
in coniferous forests appear to be distinctly smaller.
The body is black and lacks pale markings, but
sometimes has rufous spots on the sides of the
mesosoma. The legs are entirely red, apart from
the hind tibia and tarsi, which are infuscate, the
former with a whitish spot basally. The pubescence
on the male flagellomeres is short, about 0.25 times
the width of the flagellomere. Xorides alpestris is
most likely to be confused with Xorides rufipes
(Gravenhorst, 1829), but lacks the tooth on the
fore trochantelli and has the dorsal part of the head
more densely and distinctly punctate.

Ecology

Xorides alpestris is active from early June to early
August, in one prolonged, or two generations. The
species has been reared from Necydalis major
(Linnaeus, 1758) (gedivy 1958), but also from
larvae of cerambycids living in dead wood of birch
Betula sp. and black alder Alnus glutinosa (L.)
Gaertn. The following hosts have been recorded
from Poland: Leptura quadrifasciata Linnaeus,
1758 in hazel Corylus avellana L.; Leptura aethiops
(Poda, 1761) in mountain ash Sorbus aucuparia
L. and Anastrangalia dubia (Scopoli, 1763) in
common fir Abies alba Mill. (Hilszczanski 2002).
Collected in numbers on high stumps of scots pine
Pinus sylvestris L. infested by Anastrangalia sp.
in a sandy open forest in Sweden and collected
in window traps and observed on high stumps of
aspen containing larvae of N. major (first author
pers. obs.).

Distribution in Sweden

Widespread and not uncommon in the woodlands
of Southern and Central Sweden: Hall, Sm, Og, Vg,
Gtl, DIsl, Sdm, Upl, DIr, Vstm, Jmt, Ang.

Distribution in Norway

A quite rare species in Norway with a few records
from the southeastern part of the country: @, B@ and
TEY. First reported from Norway by Riedel (2019).
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Figure 5. A-D) Xorides sapporensis (Uchida, 1928), type female; — A) habitus lateral view; — B) pronotum, lateral view;
- C) head, anterior view; — D) labels; — E) Xorides praecatorius (Fabricius, 1793), metasoma of female, lateral view; - F)
Xorides alpestris (Habermehl, 1903), first tergite of female, dorsal view; — G) Xorides rufipes (Gravenhorst, 1829), fore
trochanter and trochantellus. Photos: A-D: Namiki Kikuchi.

Figur 5. A-D) Xorides sapporensis (Uchida, 1928), typ hona; — A) habitus fran sidan; — B) pronotum, fran sidan; - C)
huvud framifran; — D) etiketter; — E) Xorides praecatorius (Fabricius, 1793), bakkropp hona, fran sidan; — F) Xorides
alpestris (Habermehl, 1903), forsta tergiten hos hona, ovanifran; — G) Xorides rufipes (Gravenhorst, 1829), framre
trochanter och trochantellus. Foton: A-D: Namiki Kikuchi.
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Remarks

The eastern Palaearctic taxon Xorides longicaudus
Sheng & Wen, 2008 is morphologically very similar
to X. alpestris. High resolution pictures of the
holotype of X. longicaudus have been studied
and apart from the obvious differences in colour
(X. longicaudus has the coxae all black and the
hind tarsi white), X. longicaudus seem to have
slightly longer ovipositor and the sculpture of
the propodeum and mesoscutum appear to be
slightly coarser. However, if possible, the status
of the species in relation to X. alpestris should
be the subject of integrative methods. Specimens
of X. alpestris of different sizes and collected in
various habitats, both deciduous and coniferous
forests (presumably from different hosts) have
been barcoded and the results show that they are
conspecific (Fig. 4). Xorides alpestris is currently
red listed in Finland as NT (Hyvirinen et al. 2019).

DNA barcode

The DNA sequences of six specimens of Xorides
alpestris are stored in BOLD: NODIA611-22,
NODIA639-22, NODIA640-22, NODIA641-22,
NODIA642-22, NODIA643-22.

Xorides ater (Gravenhorst, 1829)
Xylonomus ater Gravenhorst, 1829: 827, lectotype
female in MNHW, examined.

Figs 3, 8B-C, 9A, 17A-B

Non type material examined

2699,21 33 Sweden (LW, NJ, UPSZ, NHRS, JH,
MZLU); 243 Norway (NHM.UIO); 19 Poland
(JH); 148 Finland (MZLU).

Diagnosis

As in Xorides brachylabis (Kriechbaumer, 1889)
and X. depressus, which, together with X. ater
form the subgenus Rhadinopimpla Schulz, 1911,
the female lacks a white ring on the antennae and
diagonal grooves on the sides of the first tergite.
The weak or entirely absent dorsal carinae of the
first tergite makes it appear relatively smooth. The
body is entirely black and the legs mainly reddish
yellow, with the hind tibia and tarsi infuscate
without any basal white spot or ring. Occasionally
the hind tibia can be more or less infuscate. The
inner orbits have narrow white lines in both sexes
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(Figs 17A-B). In the female, the orbital line above
the antennal incision is narrowed dorsally. The male
is readily distinguished from other species by the
short pubescence on the flagellomeres (Fig. 9A) in
combination with the smooth first tergite, the black
body and the black face with two short white stripes
or spots along the inner orbits (Fig. 17B). The
female is easily confused with X. brachylabis and
traditionally the two species have been separated
by the wider and longer white lines along the inner
orbits in X. brachylabis (Kasparyan 1981, Kolarov
1997, Varga 2014) which indeed seem to be the
case in most specimens. However, several studied
females of X. brachylabis from northern localities
have the white line strongly reduced, only present
above the antennal incision, in this respect almost
identical to the typical coloration of X. ater. In
cases of doubt, the polished sculpture of the upper
part temples and the slightly less swollen mid tibia
in X. ater will support identification. Notably, X.
ater, at least in specimens from Northern Europe
(Fig. 3), never have any reddish marks on the
temple or meso-/metapleuron as is often the case
in X. brachylabis. Hedstrém (1988) mentions that
there are (in the paper unspecified) differences in
the sculpture of the mesoscutum and propodeum.
However, there appear to be no reliable differences
regarding those features in the here examined
material.

Ecology

Known records from Sweden indicate that Xorides ater
is active mainly during June and July and Shaw et al.
(2021) conclude that the species is univoltine in the
Swiss alps, where it only occurs above 980 m.a.s.1. with
one generation active from late June to early August.
The ecology of the species is partly unknown and there
are no known authenticated rearing records available. It
has been reared from a cocoon collected together with
the remains of a lepturine larvae, possibly Stictoleptura
rubra (Linnaeus, 1758), (Hilszczanski 2002), which is
a very common species in Scandinavia. Also observed
in large numbers, including mating pairs, on logs of
Norway spruce together with Callidium aeneum (De
Geer, 1775), C. coriaceum (Paykull, 1800), and C.
violaceum (Linnaeus, 1758), which were the only
potential hosts of suitable size occuring at the locality
(Shaw et al. 2021). While these latter observations hold
no direct evidence of any host association, the Swedish
records all comes from more or less pristine forests
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where the otherwise quite rare and local C. aeneum
and C. coriaceum are abundant, indicating that these
indeed may be the main hosts.

Distribution in Sweden

Quite rare, with most records from Central Sweden.
Only a few, primarily older records known from
Southern Sweden: Sdm, Og, Vg, S6, DIr, Vstm, Upl,
Jmt, Hls, Vb, Aslp, Lylp.

A
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Distribution in Norway

Probably a rare species in Norway. A few records
known from the southeastern parts of the country:
AK, B@ and TEI

Remarks

The coloration of the hind coxa and femur is variable
in this species, ranging from red to black as displayed
by the two aberrations described by Hellén (1915),

A B

A -
Figure 6. A-E) Xorides hilszczanskii sp. nov.; — A) habitus of female holotype, lateral view; — B) central flagellomeres in
male paratype; — C) head of female holotype, dorsal view; — D) head of female holotype, lateral view; — E) metasoma of
female holotype, dorsolateral view; F-H) Xorides indicatorius (Latreille, 1806) female; — F) head, dorsal view; — G) head,

lateral view; — H) metasoma, dorsolateral view.

Figur 6. A-E) Xorides hilszczanskii sp. nov.; — A) habitus av hona, holotyp, frén sidan; — B) centrala antennleder hos
hane, paratyp; — C) huvud hos hona, holotyp ovanifran; — D) huvud hos hona, holotyp fran sidan — E) bakkropp hos hona,
holotyp, snett ovanifran; F-H) Xorides indicatorius (Latreille, 1806) hona. — F) Huvud ovanifran; — G) huvud fran sidan; —

H) bakkropp, snett ovanifran.
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Xorides ater nigripes and X. ater nigrofemorata.
Red-listed in Finland as NT (Hyvérinen et al. 2019).

DNA barcode

The COL1 sequences of three specimens of Xorides ater
are stored in BOLD: COLHH3300-21, COLHH3301-
21, COLHH3302-21.

Xorides brachylabis Kriechbaumer, 1889
Xylonomus brachylabis Kriechbaumer, 1889: 75,
male paralectotype in ZSM, examined.
Xylonomus sachalinensis Uchida, 1928: 20, female
type in HUM, examined.

Figs 8A, 8D, 9E, 17C-D

Non type material examined

1599, 743 Sweden (LW, NJ, UPSZ, JH, NHRS);
299, 1 & Norway (NTNU, NHM.UIO); 1& France
(WP); 492, 13 Poland (JH); 13 Finland (MZLU).

Diagnosis

As in the other members of the subgenus
Rhadinopimpla Schulz, the antenna in the female
lacks white ring, the first tergite lacks diagonal groo-
ves laterally (Fig. 9E) and the dorsal carinae of the
first tergite are weak, almost absent. The male is
easily identified by the entirely whitish face (Fig.
17B), which is a unique feature in Northern European
Xorides. Males frequently have a large red spot co-
vering most of the temple. The female is very similar
to X. ater, but usually has the white stripes along the
inner obits more extensive (Fig. 17C), the mid and
fore tibiae more strongly swollen (Fig. 8D) and the
upper part of the temple with striate microsculpture
(Fig. 8A). If the white lines along the inner orbits are
reduced or absent below the antennal incisions, the
upper part appear to be wider and not as distinctly
narrowed dorsally as in X. ater. Studied specimens
from Central and Southern Europe frequently have
more abundant pale markings in the form of more
extensive reddish markings and yellowish stripes on
the mesoscutum.

Ecology

The species is active from early June to early
August, in one prolonged, or two generations.
Xorides brachylabis is associated with cerambycids
of the genus Tetropium Kirby, 1837 and reared from
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cocoons found in larval galleries of T. castaneum
(Linnaeus, 1758) on Norway spruce and scots pine
Pinus sylvestris L. and from T. gabrieli Wiese, 1905
on larch Larix sp. (Kolarov 1997, Hilszczanski 2002).

Distribution in Sweden

Quite rarely recorded despite the common hosts and
most records comes from Central Sweden: Sdm, Vg,
Og, Vstm, S6, Upl, DIr, Vb, Lulp.

Distribution in Norway

New to Norway: @, Fredrikstad: Hankg, Bloksberg,
Malaise trap June-Oct.-2019, 299, leg. F. @degaard.
An older record (&) also from B@, Modum (NHM.
Ul0).

Remarks

Presented as new to Sweden by Hedstrom (1988), but
since then recorded from most of Central and Northern
Sweden. While the Fennoscandian specimens are
quite uniform in shape and colouration, studied
material from Central Europe is more variable in
size and colour. We have studied several abnormally
large specimens from continental Europe (JH), which
indicate that other host genera than Tetropium are
used. Red listed in Finland as VU (Hyvérinen et al.
2019).

DNA barcode

The DNA sequences of two female specimens of
Xorides brachylabis are stored in BOLD: NODIA606-
22, NODIA607-22.

Xorides depressus (Holmgren, 1860)

Xylonomus depressus Holmgren, 1860: 70, holotype
female in NHRS, examined.

Rhadinopimpla baueri Clément, 1938: 563, female
paratype in ZSM, temporarily (?) lost (Stefan
Schmidt ZSM pers. comm.), paralectotype female
in MNHN, examined.

Rhadinopimpla linearis Clément, 1938: 566, female
paralectotype in ZSM and female lectotype in
MNHVW, examined.

Fig. 13A, 15A-D, 16A-C

Non type material examined

1699, 1583 Sweden (LW, NJ, NHRS); 499 Norway
(NTNU, NHM.UIO), 19 Hungary (HNHW), 399,
Poland (JH); 19 Ttaly (FDG).
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Diagnosis

Xorides depressus is easily distinguished from other
species of the genus in Europe by the absence of a
white ring on the antennae and grooves laterally on
the first tergite in combination with the partly red
metasoma and the entirely black head.

Ecology
All evidence indicates that this species parasitizes
Nothorhina muricata (Dalman, 1817) (Cerambycidae)

Ent. Tidskr. 143 (2022)

(Sedivy 1958) and Phaenops cyaneus (Fabricius,
1775) (Herve 1937) (Buprestidae). During studies of
P. cyaneus in Poland, rearing thousands of specimens
of the buprestid, only two specimens of X. depressus
were reared (Hilszczanski 2002). During a study in
Northern Sweden, where ichneumonids from areas
with Nothorhina Redtenbacher, 1845 were compared
to that of pristine forest areas lacking the species, X.
depressus was only present in samples from areas
with abundant populations of the cerambycid, and all

'

Figure 7. — A) Xorides indicatorius (Latreille, 1806) male, anterior part of mesoscutum, laterodorsal view; — B) Xorides
praecatorius (Fabricius, 1793) male, anterior part of mesoscutum, laterodorsal view; — C) Xorides indicatorius male,
second tergite, dorsal view; — D) Xorides praecatorius (Fabricius, 1793) male, second tergite, dorsal view.

Figur 7. — A) Xorides indicatorius (Latreille, 1806), hane, framre delen av mellankroppen snett ovanifran; — B) Xorides
praecatorius (Fabricius, 1793), framre delen av mellankroppen snett ovanifran; — C) Xorides indicatorius, hane, andra
tergiten ovanifran — D) Xorides praecatorius (Fabricius, 1793) hane, andra tergiten ovanifran.
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but one of the specimens (n = 14) were collected in
window traps mounted on scots pine with Nothorhina
(Roger Mugerwa Pettersson in prep.). At several
occasions collected in window traps on Nothorhina
infested pines. Notably, several specimens of the
Phaenops form (see below) were collected in recently
burned forests. The relatively scarce records indicate
that X. depressus is active in one generation from
early June to July.

Distribution in Sweden

Quite rarely recorded in scots pine forest, but the
records indicate a wide distribution, primarily in
Central and Northern Sweden. Sk, Gtl, Ol, Og,
Vstm, Aslp, Upl, "Lpl". Pilp. No recent records from
Sk, Og or OL. The type in NHRS was collected in
Ostergétland by Peter F. Wahlberg around 1850. The
Phaenops form (see below): Sm, Og, Upl.

Distribution in Norway

Scattered records (Nothorhina form, see below) from
Southeastern and Northern Norway: VE, B@, BV,
TEY and NSI. First reported from Norway by Riedel
et al. (2005).

Remarks

This taxon is still partly enigmatic as it seems to
represent two quite distinct forms that may potentially
represent two different taxa, one connected to the
cerambycid N. muricata (“var. linearis Clément”)
and the nominate form, which is reared from and
potentially at least partly connected to the buprestid
Phaenops cyanea. Though a couple of intermediate
males have been studied, the Nothorhina form
(specimens collected on Nothorhina infested pines)
appear to have more slender flagellomeres, the hind
coxae more slender and the metasoma more strongly
compressed dorsoventrally (Figs 15A, 15C, 16B)
and longer tergites. The species also occur in one
additional “variety” with slender flagellomeres (as
in var. linearis) and even more depressed metasoma,
frequently partly deformed (Figs 13A, 16C), most
likely due to having the cuticula still soft when
exiting through the shallow galleries of the host.
The Nothorhina form from Sweden and the form
with the abnormally depressed metasoma are
only weakly separated in the CO1 marker (Fig. 4)
most likely indicating conspecificity. Notably, one
sampled male from a burned forest (NODIA636)
in Smaland (Hultsfred) Sweden is more strongly
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deviating molecularly. However, though apperaring
in a very typical Phaenops habitat (untypical of
Nothorhina) the specimen is intermediate regarding
morphology and cannot be assigned with certainty to
either form based on the morphological characters
that appear to be useful in separating females (Figs
15, 16). If further observations and molecular
analysis (achieved by acquiring and sequencing
fresh material of females of the Phaenops form)
would support the existence of two valid species,
the correct name for the Nothorhina form would
be Xorides linearis (Clément, 1938), while the
holotype of X. depressus in NHRS represents the
stouter Phaenops form. Notably the species epithet
linearis given by Clément was adopted from the
label of the lectotype female in coll. Tschek in
NHMW, unpublished at the time of the description.
Apart from the more slender habitus indicated by
the scientific name, studies of the holotype in
NHMW and the paratype in ZSM shows that the
pale colours used in the definition of X. linearis
by the author are due to the specimen being newly
hatched or chemically faded. With the kind help of
Dr. Stefan Schmidt in ZSM, we have tried to locate
the holotype of Rhadinopimpla baueri (Clément,
1938), but it seems to have been misplaced since
it was studied by Horstmann (Horstmann 1983,
1992) (Stefan Schmidt ZSM pers. comm.). The
other known specimen assigned to this species, the
paratype in Paris mentioned by Clément (1938) was
located with the kind help of Dr Bernardo Santos
at the MNHN. The specimen is quite large, but
in other respects conspecific with the type of X.
depressus in NHRS. Red-listed in Sweden as NT
and in Finland as EN (SLU Artdatabanken 2020,
Hyvirinen et al. 2019).

Barcode

The DNA sequences of seven specimens of
Xorides depressus is stored in BOLD: NODIA603-
22, NODIA633-22, NODIA634-22 (females
Nothorhina form). NODIA604-22, NODIA605-
22, NODIA635-22 (females deformed Nothorhina
form). NODIA636 (male Phaenops form?).

Xorides filiformis (Gravenhorst, 1829)
Xylonomus filiformis Gravenhorst, 1829: 830, two
female and 21 male syntypes in NMHW, examined.
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Figure 8. A-B) Upper part of temple in female, lateral view; — A) Xorides brachylabis (Kriechbaumer, 1889); — B) Xorides

ater (Gravenhorst, 1829); C-D) mid tibia of female; — C) Xorides ater; — D) Xorides brachylabis; E-F) Xorides gracilicornis
(Gravenhorst, 1829), habitus, lateral view; — E) female; — F) male.

Figur 8. A-B) Ovre delen av tinningen pa hona fran sidan; — A) Xorides brachylabis (Kriechbaumer, 1889); — B) Xorides
ater (Gravenhorst, 1829); C-D) mellanskenben hos hona; - C) Xorides ater; — D) Xorides brachylabis; E-F) Xorides
gracilicornis (Gravenhorst, 1829), habitus, sidovy; — E) hona; — F) hane.
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Xylonomus habermehli Kiss, 1926: 102 f, holo-
type female in HNHM, not examined.
Xylonomus obscuripes Kiss, 1926: 128 f, lecto-
type male in HNHM, not examined.

Figs 10A, 10C

Non type material examined
1299, 1433 Sweden (NJ, MZLU, NHRS); 299,
84d France (WP); 14 Norway (NTNU).

Diagnosis

With the usually entirely bright red metasoma
and white spots basally on the hind tibia, one
of the more characteristic species of the genus
in Northern Europe. The hind tarsus in the male
has a white ring. Potentially the species could
be confused with paler specimens of Xorides
sepulchralis, but distinguished by the smoother
surface of the apical tergites (Figs 10A, 10C).
Females and especially males frequently occur in
a variety with the metasoma entirely black (var.
habermehli Kiss).

Ecology

Xorides filiformis is active from early June to late
August, in one prolonged, or two generations.
Associated with cerambycids on oak Quercus sp.,
primarily Phymatodes testaceus (Linnaeus, 1758),
but in Central Europe recorded also from other
species of cerambycids connected to oak, among
them Plagionotus detritus (Linnaeus, 1758).

Distribution in Sweden

Xorides filiformis is quite common in areas with
oak in Southern Sweden: Sk, Bl, Ol, Hall, Sm,
Sdm, Upl.

Distribution in Norway
Only known from @, VE and TEY. First reported
from Norway by Riedel (2019).

Remarks

The varieties described by Kiss (1926) were
revised and synonymized with X. filiformis by
Horstmann (2009).

DNA barcode
The DNA sequences of one specimen of Xorides
filiformis is stored in BOLD: NODIA627-22.
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Xorides fuligator (Thunberg, 1824)
Ichneumon fuligator Thunberg, 1824: 258, type
female in UPSZ, examined

Xylonomus niger Pfeffer, 1913: 351 syn. nov.,
type in SMNS, lost?

Xylonomus bicolor Clement, 1938:535 paralec-
totype female in ZSM, examined

Figs 11C, 12B, 12D

Non type material examined

1122, 483 Sweden (NJ, UPSZ, NHRS); 399, 1
d Norway (NTNU, NHM.UIO); 14, 19 Poland
(JH).

Diagnosis

A midsized species reminiscent of several
other Xorides species, but distinguished by the
combination of the absent white basal spots on
the hind tibiae, the relatively narrow temples (Fig.
11C), (slightly more buccate in males) and the
dorsally coriaceous hind coxae (Fig. 12D). The
male has long pubescence on the flagellomeres
(as in Fig. 9C). Xorides fuligator is most easily
confused with Xorides sordator Thunberg stat
rev. (X. fuligator by previous authors), but has
the hind coxae distinctly coriaceous and the head
wider in dorsal view (Fig. 11B, C). Usually the
metasoma in both sexes is mainly infuscate, while
the basal tergites in X. sordator are red. Males
are similar to X. gravenhorstii, which have the
hind coxae polished dorsally and the head more
densely striate. The female is also similar to the
common Xorides irrigator, but with the fore and
mid tibiae less swollen (Fig. 12B).

Ecology

The few records of Xorides fuligator leave few
clues to the period of activity in Sweden, which
takes part somewhere from late May to late
August. Associated with cerambycids on conifers.
Most frequently reared from Molorchus minor
(Linnaeus, 1758) on scots pine Pinus sylvestris
and common fir Abies alba. One specimen was
reared from a cocoon found in a larval gallery
of Acanthocinus griseus (Fabricius, 1792)
(Cerambycidae) on scots pine (Hilszczanski
2002). Also reared from thin Salix sp. twig
infested with cerambycids.
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Figure 9. —C) Central flagellomeres; — A) Xorides ater (Gravenhorst, 1829); — B) Xorides irrigator (Fabricius, 1793);
— C) Xorides sordator (Thunberg, 1824); D-E) first tergite of female, lateral view; — D) Xorides irrigator, — E) Xorides
brachylabis (Kriechbaumer, 1889).

Figur 9. A-C) Centrala antennleder; — A) Xorides ater (Gravenhorst, 1829); — B) Xorides irrigator (Fabricius, 1793);
— C) Xorides sordator (Thunberg, 1824); D-E) Férsta tergiten hos hona fran sidan; — D) Xorides irrigator; — E) Xorides
brachylabis (Kriechbaumer, 1889).
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Distribution in Sweden

Widely distributed, but obviously quite rare.
There are a couple of males and females in the
collections of Gyllenhaal and Mirklin in UPSZ,
which probably originate from Vistergotland
(Vg). Several specimens collected during the
second half of the 19" century in Sdm, Og, Vg
and Upl. A couple of recent records from pristine
coniferous forests in Sm and Vb.

Distribution in Norway

A rare species with a few records known from
the southeastern part of the country: @, AK and
B@. First reported from Norway by Riedel et
al. (2000).

Remarks

The type of Xorides niger Pfeffer, 1913, should
be housed in the SMNS (Clément 1938, p. 535),
but could not be located (Patricia Peters SMNS
pers. comm.) and the here presented interpreta-
tion relies on the description by Clément (1938,
p- 530) who studied and redescribed the type in
detail. Notably, the single female type of X. fuli-
gator in the Thunberg collection in UPSZ, studied
and synonymized with X. pilicornis Gravenhorst,
1829 by Roman (1912), represents the species
commonly treated under the name X. niger, and
accordingly Xorides niger (Pfeffer, 1913) syn.
nov. is to be regarded as a junior synonym of X.
fuligator (Thunberg, 1824). This also means that
the correct name for the species previously known
as Xorides fuligator is Xorides sordator stat. rev.
(male holotype in UPSZ examined). Recorded as
potentially Swedish by Hedstrom (1988) based
on specimens in UPSZ in the Gyllenhaal and
Mirklin collections. However, there are also se-
veral specimens (5 females and 3 males) from
the second half of the 19" century, together with
two newer males of Xorides sordator under the
label “X. fuligator” in NHRS, possibly indicating
that the species was correctly interpreted before
the study by Roman. Red-listed in Sweden as NT
and in Finland as RE (as X. niger) (Artdatabanken
2020, Hyvirinen et al. 2019).

DNA barcode

The DNA sequences of three specimens of Xorides
fuligator are stored in BOLD: NODIA612-22,
NODIA613-22, NODIA645-22.
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Xorides gravenhorstii (Curtis, 1831)
Xylonomus gravenhorstii, Curtis, 1831, vol. 3:
353, type female in NMV, examined.
Xylonomus securicornis Holmgren, 1860, type
female in NHRS, examined.

Xylonomus glyptus Thomson, 1877: 776, lecto-
type male in MZLU, examined.

Xylonomus clavicornis Kriechbaumer, 1879:
167-169, lectotype female in ZSM, not examined.
Xylonomus distinguendus Magretti, 1884: 111,
type lost?

Sichelia hungaricus Szepligeti, 1899: 20, type
lost? (see Clément 1938 p. 559).

Xylonomus seticornis Strobl, 1902: 45f, holotype
in CSA (?), not examined.

Xylonomus rufoscutellata Habermehl, 1918: 8,
lost? (Not in SMNS).

Xylonomus kokujevi Meyer, 1922: 137, type
female in ZIN, not examined.

Xylonomus caucasicus (Shestakov, 1925: 11),
type female in ZIN, not examined.

Xorides romani Clement, 1938: 535, holotype
female in NHRS, examined.

Figs 11D, 13B-C, 14D

Non type material examined

592, 334 Sweden (NJ, SMTP, NHRS); 622,
843 France (WP); 19, 1J Poland (JH); 722, 632
Norway (NTNU, NHM.UIO).

Diagnosis

The clavate antennae (Fig. 13C) and the dorsally
striate head of the female (Fig. 11D) are unique
features among Fennoscandian Xorides (but see X.
csikii). The female has the metasoma entirely red, at
most the posterior tergites weakly infuscate, which
is a feature shared only with Xorides filiformis
among Northern European Xorides. Potentially
confused with X. csikii Clément, 1938 (Fig. 14A)
in which the female also has the antennae distinctly
clavate, but usually larger, having the metasoma
more elongate, lacking the infuscate first tergite
typical of X. csikii (Fig. 14B) and having the
flagellomeres more slender (Fig. 14D). The male
of X. gravenhorstii is identified by the dorsally
striate head (as in Fig. 11D) in combination with
the long pubescence on the flagellomeres (as in
Fig. 8C). Usually the male has two arcuate grooves
centrally on the second tergite (Fig. 13B), which
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A ‘B

b

Figure 10. A-B) Fourth and fifth tergite f male, dorsal view; — A) Xorides filiformis (Gravenhorst, 1829); — B) Xorides
sepulchralis (Holmgren, 1860); C-D) apical part of first and second tergite in female; — C) Xorides filiformis; - D) Xorides
sepulchralis.

Figur 10. A-B) Fjarde och femte tergiten hos hane ovanifran; — A) Xorides filiformis (Gravenhorst, 1829); — B) Xorides
sepulchralis (Holmgren, 1860); C-D) bakre delen av forsta tergiten och andra tergiten hos hona, snett ovanifran;
— C) Xorides filiformis; — D) Xorides sepulchralis.

200



Ent. Tidskr. 143 (2022)

may be vague or absent in dwarf specimens.
The male is most similar to the male of X. csikii,
which has short pubescence on the flagellomeres.
The male is also potentially confused with small
specimens of X. sordator stat. rev., which also
have the flagellomeres with very long pubescence,
but the dorsal sculpture and proportions of the
head separates the two species (Fig. 11B, D). Note
that specimens from Central and Southern Europe
occasionally have the mesosoma partly or almost
entirely red.

Ecology

The period of activity appear to be June and July
based on the few known specimens. Xorides
gravenhorstii has been reared from the cerambycid
Molorchus umbellatarum (Schreber, 1759) on apple
Malus sp. Also reared from Elm Ulmus sp. infested
with Magdalis sp. (Curculionidae) and Scolytus
multistriatus (Marsham, 1802) (Scolytinae), but
without any indication of host (Hilszczanski, 2002).
Also reared from Pogonocherus hispidulus (Piller
& Mitterpacher, 1783) on Prunus sp. twigs and
from Xylotrechus antilope (Schonherr, 1817) on
oak branches.

Distribution in Sweden
Rare, only a few records from Southern and Central
Sweden: Sk, Sm, Ol, Sdm, Upl.

Distribution in Norway

A few records known from southern and western
parts of Norway: @, AK, B@, BV, TEY and SFL
First reported from Norway by Riedel et al. (2000).

Remarks

Notably the barcoded specimens of this species
in the BOLD database forms three distinct clades
representing three rather distinct haplotypes.
One from Corsica, not studied here, and two
occuring at least in Northern and Central Europe.
A number of barcoded specimens housed in the
ZFMK from Germany, Rhineland Palatinate and
one male in NHM.UIO form a clade separated
from other specimens from the same region. The
Norwegian male in NHM.UIO from Sogn og
Fjordane, Luster, Solvorn, was collected together
with another male and three females from the same
locality. Our examination was unable to find any
reliable morphological distinguishing characters
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to distinguish these haplotypes and they are here
treated as conspecific, although they may very well
reflect the existence of three different host-races.
Only a few of the numerous types synonymized
with this species have been examined in this
study as most of the original descriptions clearly
emphasize the clavate antennae of the female and/
or the partially or almost entirely red mesosoma
frequently occurring in specimens from Southern
Europe (X. romani, X. caucasicus, X. kokujevi,
X. rufoscutellata, X. seticornis, X. clavicornis).
Xorides gravenhorstii is Red-listed in Finland as
VU (Hyvirinen et al. 2019).

DNA barcode

The DNA sequences of one specimen of Xorides
gravenhorstii is stored in BOLD: NODIA609-22.
The specimen from NHM.UIO has the BOLD id:
NOPRA1746-19. The specimens from ZFMK have
the BOLD ids: GMGMB683-14; GMGMIJ1410—
14; GMGMM1099-14; GMGMI1414-14;
GMGMI1362-14; GMGMM482-14; GMGMI639—
14; GMGMB1399-14; GMGMB1391-14;
GMGMH899-14; GMGMN1513-14.

Xorides hilszczanskii Johansson sp. nov.
Zoobank species id: urn:lsid:zoobank.
org:act:74F00504-0396- 46D5-BC63-
A11687C25D56

Figs 6A-E
Type material 999, 4373

Holotype
Poland: 19, S¢kocin Stary dist. Pruszkéw, 7 May
2000.

Paratypes
Poland: 14, 2 May 1996; 5929 14 67 May 2000;
399 283 20-22 April 2001, same locality as
holotype.

Additional material
Germany: 13 “Hessen” ZMHB.

The holotype and one male paratype is housed
in NHRS, one paratype in NMS and remaining
paratypes in JH.
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Etymology

The name hilszczanskii (masculine name in genitive
case) is in honour of the Polish hymenopterist and
forest ecologist Jacek Hilszczanski for his contribu-
tion to the systematics of Xoridinae.

Diagnosis

The female of Xorides hilszczanskii sp. nov.
is distinguished from other species of Xorides
primarily with the white marked 4" and 5%
tergite in combination with the wide temples.
It is most similar to Xorides indicatorius var.
quadrimaculatus (= X. berlandi Clément) but has
wider temples and lacks white markings on the
head. The male is harder to characterize and is
primarily confused with larger males of Xorides
praecatorius and males of Xorides indicatorius,
but distinguished by the shorter pubescence on the
flagellomeres and the wider temples.

Ent. Tidskr. 143 (2022)

Description

Fore wing length 7-9 mm. Female with 19-21
flagellomeres, male with 23-24. First to fourth
flagellomere about 4.5 times as long as wide in
female, 4.0 times in males. Central flagellomeres
stout, about 1.5—1.7 times as long as wide in female,
2.5 times in male. Subapical part of antennae in
female filiform with peg-like setae on the subapical
flagellomeres. Subapical flagellomeres in male
about 2.0 times as long as wide. Flagellomere
in male with short dense pubescence, which
is about 0.5 times as long as the width of the
flagellomere (Fig 6B). Temple strongly buccate
in dorsal view, with the lower part striate and the
upper part polished with weak punctures (Figs
6C-D). Temple in lateral view centrally about
as wide as compound eye (Fig. 6D). Frons about
two times as wide as compound eye in anterior
view. Lower part of frons with irregular punctures

Figure 11. A-D) Head of female in dorsal view; — A) Xorides irrigator (Fabricius, 1793); — B) Xorides sordator (Thunberg,
1824); - C) Xorides fuligator (Thunberg, 1824); — D) Xorides gravenhorstii (Curtis, 1831).

Figur 11. A-D) Huvud av hona ovanifran; — A) Xorides irrigator (Fabricius, 1793); — B) Xorides sordator (Thunberg, 1824);
- C) Xorides fuligator (Thunberg, 1824); — D) Xorides gravenhorstii (Curtis, 1831).
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on a weakly shagreened background, centrally
with weak transverse striation. Upper part of frons
polished with rather dense punctures, the diameter
between punctures about equal to their diameter.
Face rugulose, laterally with transverse striation.
Head dorsally polished with rather indistinct
scarce punctures, the interstices between punctures
about two to three times their diameter (Fig. 6C).
Inner orbits parallel. Mandible unidentate, chisel-
shaped. Malar space long, about equal to the
mandibular base. Occipital carina indistinct. Sides
of pronotum polished with irregular punctures,
the interstices between punctures about equal to
their diameter. Mesosternum and mesopleuron
polished with quite dense and clearly discernible
punctures, slightly denser and larger ventrally.
Metapleuron rugulose. Mesoscutum polished with
dense irregular punctures, centrally in posterior part
transversely strigose. Notauli deeply impressed,
weakly crenulate, dividing the mesoscutum into
three lobes. Scutellum polished with very dense
punctures, which makes the posterior part appear
almost rugulose. Propodeum polished with strong
irregularly reticulate sculpture with all the carinae,
including costulae, strong. Submetapleural carinae
complete. First sternite fused with the first tergite
for about 0.3-0.4 of its length, in female about 1.5
times as long as wide, in male about two times
as long as wide in dorsal view. The dorsal lateral
carinae of the first tergite strong in both sexes.
First tergite laterally with distinct diagonal groove.
Scultpure of the tergites 1-3 rugulose, remaining
tergites gradually becoming smoother, in female
with weak transverse microsculpture (Fig. 6E).
Ovipositor of female about 0.6 times the length of
metasoma (Fig. 6A). Fore and mid tibiae of female
moderately swollen, the latter about four times as
long as wide with a ventral groove basally.

Colouration

Body black or dark brownish (Fig. 6A). Female
with lateral white spots on the fourth and fifth
tergite. Metasoma in male without spots. Legs
red. Fore and mid coxae infuscate in female,
almost black in males. Trochanter and trochantelli
infuscate. All tibiae with distinct white basal ring.
Hind tibiae and tarsi infuscate. Fifth segment of
fore and mid tarsi infuscate. Scapus and antennae
dark brown, in female with segments 9—12 partially
or entirely white. Wing membrane clear. Wing veins

Revision of Xorides

dark brown. Pterostigma dark brownish with the
basal 0.2 white.

Ecology

Reared from the cerambycid Saperda perforata
(Pallas, 1773) which is associated with aspen
Populus tremula L. All type specimens have been
collected as pupae in cocoons found under the
bark in larval galleries of the host. Adults are most
probably active from the second half of May.

Remarks

This species has initially been confused with
and treated as a variety of Xorides indicatorius
(Hilszczanski 2002). The male Xorides from
Hessen in ZMHB mentioned by Clément (1938
p- 534) as Xorides cf. indicatorius has been studied
and is a male of the species here described.

Xorides indicatorius (Latreille, 1806)
Ichneumon indicatorius Latreille, 1806, Plate
XII, Fig 3. type lost.

Xorides ferrugatus (Gravenhorst, 1829: 840, two
female syntypes in MNHW, examined.

Xorides berlandi Clément, 1938: 532 syn. nov.,
holotype male in MNHN, examined.

Xorides quadrimaculatus Clément, 1938: 534,
type in ZSM not possible to locate (Stefan
Schmidt ZSM pers. comm.).

Xorides cinnabarinus Sheng & Hilszczanski,
2009, syn. nov., paratype males and females in
JH, examined.

Xorides asiasius Sheng & Hilszczanski, 2009
syn. nov. holotype female in GSFPM, examined.

Figs 6F-H, 7A, 7C

Non type material examined
629 Sweden (NJ); 19, Greece (JH); 343, France
(WP).

Diagnosis

The female is easily identified by the partially
red metasoma with white spots on the tergites
4-5 (var. quadrimaculatus) or 4-6 (Fig. 6H). The
inner and outer orbits in both sexes usually have
white markings (Fig. 6G). The male is similar to
larger males of Xorides praecatorius in having the
metasoma black and the hind tibiae with a whitish
ring basally, but usually have vague white spots
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laterally on the 4™ and 5™ tergite and the outer orbits
with a large white spot. If the white markings are
absent, the morphological delimitation towards the
male of X. praecatorius becomes more difficult.
All three studied males of X. indicatorius have the
antennal incision at the middle of the relatively
short white line along the inner orbit while
studied males of X. praecatorius have the orbital
markings of different constitution. Furthermore, the
male of X. indicatorius have the sculpture of the
mesoscutum and the second tergite more strongly
rugulose (Figs 7A, 7C) and the pubescence of the

Figur 12. A-B) Fore and mid tibia of female, anterior view; — A) Xorides irrigator (Fabricius, 1793); — B) orides fuligator

Ent. Tidskr. 143 (2022)

flagellomeres longer and less regular. The male
of X. indicatorius is also easily confused with
Xorides hilszczanskii sp. nov. but distinguished
by the narrower temples (Fig. 6F) and the usually
typical coloration.

Ecology

A rare species for which the hosts in Europe are
still unknown. However, several observations have
been made in Sweden from high stumps of Birch
Betula sp. On one occasion the rare cerambycid
Aegomorphus clavipes (Schranck, 1781) which is

(Thunberg, 1824); C-D) hind coxa of female, dorsal view; — C) Xorides sordator (Thunberg, 1824); — D) Xorides fuligator.

Figur 12. A-B) Fram- och mellanskenben framifran — A) Xorides irrigator (Fabricius, 1793); — B) Xorides fuligator
(Thunberg, 1824); C-D) ovansidan av bakhéften; — C) Xorides sordator (Thunberg, 1824); — D) Xorides fuligator.
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common at the locality, was observed at the same
trunk as one female and one presumed male of
X. indicatorius. Reputedly reared from Saperda
perforata (Hilszczanski 2002), but these records
refer to the here described Xorides hilszczanskii sp.
nov. Sheng & Hilszczanski (2009) refer to rearings
in China from Asias halodendri (Pallas, 1776) on
hawthorn and Saperda balsamifera Motschulsky,
1860 on silver poplar.

Distribution in Sweden

Rare, only a few recent records from the southern
and central parts of the country: Sm, Vstm, Og. Older
records (NHRS) from Og and Vg (?).

Remarks

The apparent rarity of this species, in combination
with the partly variable coloration has led to several
different interpretations. Clément (1938) concluded
that it is an extremely rare species and described the
closely related and very similar Xorides berlandi
Clément, 1938, as well as a variety of X. indicatorius,
var. quadrimaculatus, with the posterior pair of
the white spots on the abdomen absent. Study
of the male holotype of X. berlandi syn. nov. in
MNHN as well as a female of X. indicatorius var.
quadrimaculatus from Greece (JH) shows that
they represent specimens of X. indicatorius with
slightly aberrant coloration. The absence of setae
(which is a generic characteristic) on the apical
flagellomeres of the female of Xorides berlandi,
which is mentioned in the description, is most likely
due to wearing. The female paratype in NHMW
could not be located (Dominique Zimmerman pers.
comm.). While males are so rarely collected that
any comment regarding the variation in colour
cannot be made at present, females seem to occur
in two main varieties in the Western Palaearctic,
both mentioned already by Gravenhorst (1829).
One with the hind coxa dorsally red and the third
tergite and second mostly infuscate, and the nominate
form with the hind coxae mostly black and the third
tergite red (Latreille 1806). Sheng & Hilszczanski
(2009) described two species belonging to the X.
indicatorius group of species from Northern China.
Unfortunately these descriptions were based on an
erroneous perception of Xorides indicatorius (see
remarks under X. hilszczanskii Johansson sp. nov.)
and did not account for the variation in colour present
in this species. Examination of the types show
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that Xorides cinnabarinus Sheng & Hilszczanski,
2009, represents a form with the propodeum and
parts of mesopleuron and propleuron reddish (as
common in several other species of Palaearctic
Xorides). Therefore, Xorides cinnabarinus Sheng
& Hilszczanski 2009 syn. nov. is a junior synonym
of Xorides indicatorius (Latreille, 1806). The other
species, X. asiasius Sheng & Hilszczanski 2009, is
identical to the nominate form, and therefore Xorides
asiasius Sheng & Hilszczanski 2009 syn. nov. is
also a synonym of X. indicatorius. Xorides hedwigi
Clément, 1938 is a continental species similar to
and possibly closely related to X. indicatorius. The
holotype male and one paratype female of X. hedwigi
housed in ZMHB have been studied. Notably, the
paratypes reputedly housed in ZSM and NMHW
(Clément, 1938) could not be located. The study
of the available types of X. hedwigi (http://coll.
mfn-berlin.de_u_c06c63 and coll.mfn-berlin.
de_u_84c91e) and European material stored in JH
and the type of X. sapporensis (Uchida, 1928) (type
in HUM, Fig. 5A-D, examined) show that the two
taxa are conspecific. Therefore, Xorides hedwigi
syn. nov. is a junior synonym of X. sapporensis.
Xorides indicatorius is red-listed in Sweden as NT,
in Finland as VU (Hyvérinen et al. 2019).

DNA barcode

The DNA sequences of one female specimen of
Xorides indicatorius is stored in BOLD: NODIA637-
22.

Xorides irrigator Fabricius, 1793

Ichneumon irrigator Fabricius, 1793: 152, female
lectotype in ZMUC, examined.

Xylonomus planus Sedivy, 1958 (ambigous
synonym).

Figs 9B, 9D, 11A, 12A

Non type material examined

6599, 34243 Sweden (NJ, UPSZ, LW, MZLU,
NHRS); 1199, 543 Norway (NTNU, NHM.UIO);
299, France (WP).

Diagnosis

Xorides irrigator is very variable in body size, most
likely as a result of a wide range of hosts. The species
is quite easily identified by the strongly swollen fore
and mid tibia in the female (Fig. 12A) in combination
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with the diagonal groove laterally on the first tergite
(Fig. 9D), the lack of basal white spots on the hind
tibia and the, in dorsal view, densely and regularly
punctate head (Fig. 11A). The male may be trickier
to identify, but has similar head-characteristics as the
female, the head entirely black and the antennae with
quite short pubescence, which is about as long as the
width of the flagellomere (Fig. 9B), distinguishing it
from the similar X. fuligator and X. sordator, which
have very long antennal pubescence (as in Fig. 9C).

Ent. Tidskr. 143 (2022)

Probably most likely to be confused with Xorides
fuligator, but with more strongly swollen fore and
mid legs in the female, the head wider and more
densely punctate in dorsal view and the male with
shorter pubescence on the flagellomeres.

Ecology

An inhabitant of coniferous forests, mainly dominated
by scots pine. Reared as a parasitoid of Rhagium
inquisitor Linnaeus, 1758 and Tetropium castaneum

Figure 13. A) Xorides depressus (Holmgren, 1860), female habitus in lateral view; — B) Xorides gravenhorstii (Curtis,

1831), first and second tergite of male in dorsal view; — C) Xorides gravenhorstii, apical flagellomeres of female.

Figur 13. A) Xorides depressus, hona fran sidan; — B) Xorides gravenhorstii (Curtis, 1831), forsta och andra tergiten hos
hanen ovanifran; — C) Xorides gravenhorstii, yttre antennleder hos hona.
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(Linnaeus, 1758) on scots pine and Obrium brunneum
(Fabricius, 1793) on common fir (Hilszczanski 2002).
Also reared from Acanthocinus griseus (Fabricius,
1792) on scots pine in Finland (Martikainen 2002).

Distribution in Sweden

Quite common in coniferous and mixed forests all
over the country: Sk, Bl, Sm, Ol, Gtl, Gstr, Hall,
Og, Vg, Vstm, Sdm, Upl, Vrm, DIr, Hls, Vb, Aslp.

Distribution in Norway

Probably quite common in southestern part of the
country. Known from AK, B@, BV, TEY and TEL
First reported from Norway by Riedel et al (2000).

Remarks

One barcoded specimen (NODIA610-22) deviates
genetically, but appear to be morphologically
identical, possibly indicating some kind of
distortion in the sequencing or incomplete
sampling. Red-listed in Finland as VU (Hyvirinen
etal. 2019).

DNA barcode

The DNA sequences of four female specimens of
Xorides irrigator are stored in BOLD: NODIA610—
22, NODIA628-22, NODIA629-22, NODIA630-
22.

Xorides praecatorius (Fabricius, 1793)
Ichneumon praecatorius Fabricius, 1793: 139,
female lectotype in ZMUC, examined.
Ichneumon articulatus Geoffroy, 1785: 408, type
lost. Nomen oblitum (see Horstmann 2001: 32).
Ichneumon falsatorius Olivier, 1792: 169, type
lost. Nomen oblitum (see Horstmann 2001: 32).
Xylonomus parvulus Gravenhorst, 1829: 825f,
five syntype males in MNHW, examined.
Xylonomus precatorius Marshall, 1872. emenda-
tion for praecatorius.

Xylonomus funebris Kiss, 1929: 128 syn. nov.,
holotype female in HNHM, examined.

Xorides rufopictus Kiss, 1926: 106, holotype male
in HNHM, examined.

Xylonomus ruficoxis Kiss, 1929: 129, lectotype
male in HNHM, examined.

Xylonomus temporalis Kiss, 1929: 129, lectotype
male in HNHM, examined.

Revision of Xorides

Xorides minutus Clément, 1938: 534f, holotype
female in MNHN and paralectotype male in ZSM,
examined.

Xorides holsaticus Heinrich, 1951, holotype female
in USUC, examined.

Figs S5E, 7B, 7D

Non type material examined

3499, 3843 Sweden (NJ, UPSZ, LW, MZLU,
NHRS); 1129, 2243 France (WP); 1& Poland
(JH); 11929, 2838 Norway (NTNU, NHM.UIO);
18 Hungary (JH); Turkey 13 (JH); 19 Denmark
(NTNU).

Diagnosis

The female is easily indentified by the whitish
markings on the metasoma (Fig. SE) and usually
also the numerous white and reddish markings on
the mesosoma. The male is harder to characterize,
but usually has white spots or lines along the inner
orbits and the hind tibiae with white bases. The
male may be confused with the male of the here
described Xorides hilszczanskii, but has the temples
narrower. The male is also potentially confused
with small males of Xorides indicatorius, which
lack a white spot along the outer orbits. The male
of X. praecatorius always have at spot or line
along the inner orbits reaching distinctly below the
antennal scrobes while X. indicatorius have most
of the line over the antennal incision. Furthermore,
the male of X. praecatorius have the sculpture of
the mesoscutum and the second tergite less strongly
rugulose (Fig. 7A-D) and the pubescence of the
flagellomeres shorter and more regular.

Ecology

Active from early June to late August. Recorded
from a number of different hosts and tree species,
most likely explaining the variation in size and
coloration. Reared from the following cerambycid
species: Phymatodes testaceus, P. alni (Linnaeus,
1767), Anaesthetis testacea (Fabricius, 1781) and
P. pusillus (Fabricius, 1787) on oak Quercus sp.;
Leiopus nebulosus (Linnaeus, 1758) on oak and
alder; Obrium cantharinum (Linnaeus, 1767) on
aspen; Leioderes kollari Redtenbacher, 1849 on
sycamore Acer pseudoplatanus and the buprestid
Agrilus viridis (Linnaeus, 1758) on willow Salix sp.
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A

Figure 14. A-C) Xorides csikii (Clément, 1938), female; — A) habitus, lateral view; — B) first and second tergite, dorsal view;
- C) basal flagellomeres; — D) Xorides gravenhorstii (Curtis, 1831), basal flagellomeres of female.

Figur 14. A-C) Xorides csikii (Clément, 1938), female; — A) habitus fran sidan; — B) forsta och andra tergiten ovanifran; -
C) basala antennleder; — D) Xorides gravenhorstii (Curtis, 1831), basala antennleder hos hona.
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Also reared from Molorchus minor (Linnaeus,
1758) on Norway spruce.

Distribution in Sweden

A quite common species occurring primarily in
Southern and Central Sweden: Sk, Bl, Ol, Hall,
Sm, C)g, Vg, Vstm, Sdm, Upl.

Distribution in Norway

New to Norway and known from AK, B@,
VE, TEY, VAY. The new records: AK, Oslo,
Hovedgya, Malaise trap June-Oct. 2006, 19,
13,leg. A. Endrestgl & S. Olberg; B@, BOvre
Eiker: Lilleby, Malaise trap June-Sept. 2021,
6 99, leg. F. @degaard; TEY, Skien, Kilebygd,
Bolvik Malaise trap Aug-Oct. 2017, 19,
leg. F. @degaard; Drangedal, Lillehgydalen,
Malaise trap June-Aug. 2018, leg. F. @degaard;
Sannes, Malaise trap Aug.-Sept.-2021, 19, leg.
F. @degaard, Liardsen, Malaise trap Aug.-
Sept.-2021, 19, leg. F. @degaard; Hurum,
Ramvikholmen, Malaise trap June-July 2010,
12, leg. L.O. Hansen; Mglen, Malaise trap July-
Aug. 2010, 13, leg. L.O. Hansen; VE, Borre,
Veggefjellet, Malaise trap July 1997, 19, leg.
L.O. Hansen; VAY, Kristiansand, Nedre Timenes,
light trap July 2002, 12, leg. K. Berggren.

Remarks

The varieties described by Kiss were revised
and synonymized with X. praecatorius by
Horstmann (2009) and synonymy between X.
praecatorius and X. parvulus (Gravenhorst,
1829) was established by Clément (1938, p.
535). Apparently the three forms, the smaller
Xorides minutus with its more polished frons,
the darker X. parvulus (X. holsaticus Heinrich)
and the nominate form are genetically identical
in the COI marker according to the barcoding
effort and they obviously all represent size and
colour forms of the same species. The barcoded
specimens belonging to the different non-
nominate forms are referred to as “praecatorius
parv.” and “praecatorius min.” in Fig. 4. Xorides
minutus, which here is considered to be a
synonym of X. praecatorius was recorded as
new to Sweden and Fennscandia by Jussila et
al. (2003). Xorides praecatorius is red-listed in
Finland as VU (Hyviérinen et al. 2019).
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DNA barcode

The DNA sequences of seven specimens of
Xorides praecatorius are stored in BOLD:
NODIAS595-22-NODIA601-22.

Xorides rufipes (Gravenhorst, 1829)
Xylonomus rufipes Gravenhorst, 1829: 823, two
female syntypes in MNHW, examined.

Fig. 5G

Non type material examined
19, 28 Sweden (NJ, NHRS); 19, 333 France
(WP); 12, Poland (JH).

Diagnosis

Xorides rufipes is the only known species of the
subgenus Moerophora Forster, 1869 recorded
from Scandinavia. The subgenus is distinguished
by the presence of a distinct apical tooth on
the fore and middle trochantellus (Fig 5G).
The body is black and the legs, including the
coxae are entirely red. The elongate first tergite
in combination with the colouration makes
Xorides rufipes resemble Xorides alpestris, a
species which always lacks the tooth on the fore
trochantelli. Furthermore, the head is dorsally
densely punctate in X. alpestris while it is
polished with scarce punctures in X. rufipes.
Of the other species of subgenus Moerophora
which potentially could occur in Scandinavia,
X. rufipes is distinguished by the short hairs
on the flagellomeres, while X. ephialtoides
(Kriechbaumer, 1882), X. rusticus (Desvignes,
1856) and X. flavotibialis Hilszczanski, 2000
have very long, apically curved hairs. Xorides
ilignus Hilszczanski, 2000 which also have
short hairs on the flagellomeres, have the hind
legs, including the trochanter and trochantellus,
entirely black and the hind tibia with a white
spot basally. The female of Xorides rufipes is
distinguished from the similar species listed
above by the distinctly white banded antennae.
In similar species the antennal ring is absent or
vaguely defined.

Ecology

Brischke (1880) mentions a rearing from
Rhagium inquisitor (Linnaeus, 1758). Given
the abundance of the host and the presumably
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very rare parasitoid, this record should be regarded
with caution or implies that the species have other,
more demanding habitat requirements. In Poland
two females were collected while searching for
host on dying, well insolated tree form of hawthorn
Crataegus sp. heavily infested with cerambycid
Xylotrechus arvicola (Olivier, 1795).

Distribution in Sweden

Very rare. Two modern records, one male and one
female both from the Baltic island of Gotland (NJ).
One male probably late 19" century in NHRS with
the label “Suecia” in NHRS (misidentified as X.
alpestris). We have not been able to find neither
the specimen from Upl, referred to by Hedstrom
(1988) in UPSZ, nor the one recorded from Og
(Eldefors 2009) in NHRS.

B . ‘ L
Figure 15. Xorides depressus (Holmgren, 1860), female; A-

hind coxa, dorsal view; —A)Nothorhiné form; — )
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Xorides sepulchralis (Holmgren, 1860)
Xylonomus sepulchralis Holmgren, 1860: 71,
female lectotype and male allotype in NHRS,
examined.

Xylonomus moiwasanus Matsumura, 1912,
female holotype in HUM, not examined.
Xorides schmiedeknechti Clément, 1938: 559f.
Female lectotype in ZMHB and female paralec-
totype in ZSM, examined.

Figs 1, 10B, 10D

Non type material examined

3599, 2084 Sweden (NJ, UPSZ, LW, MZLU,
NHRS); 792, 18 Norway (NTNU, NHM.UIO);
499, France (WP); 12 Finland (MZLU).

Phaenops form; C-E) basal flagellomeres, lateral view; — C) Nothorhina form; — D) Phaenops form.

Figur 15. Xorides depressus (Holmgren, 1860), hona; A-B) bakhdft ovanifran; — A) Nothorhina form; — B) Phaenops form;
C-E) basala antennleder fran sidan; — C) Nothorhina form; — D) Phaenops form.
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Diagnosis

Xorides sepulchralis is quite easily distinguished
from other species on the basally white tibiae in
combination with the usually partly red metasoma
in the female (Fig. 1). Both the female and the male
have white antennal rings. Most similar to Xorides
filiformis, but distinguished by the more distinct
microsculpture of the tergites (Figs 10B, 10D).
The female is variable regarding the colouration of
the metasoma which ranges from entirely black, to
having the basal tergites red (var. schmiedknechti
Clément, 1938). Females with dark, almost black
metasoma could potentially be confused with X.
sapporensis, but is distinguished by the sculpture
of the propleuron and the absence of white marks
on the apical tergites.

Ecology

Associated with cerambycids of the genus
Xylotrechus Chevrolat, 1860 (Rusticoclytus Vives,
1977), in Sweden mainly or solely X. rusticus
(Linnaeus, 1758) on aspen Populus tremula L. One
female in MZLU according to the label reared from
X. rusticus. Often observed on recently dead trunks
of aspen and birch together with its main host (first
and second author pers. obs). Exceptionally reared
also from oak in Poland.

Distribution in Sweden

A quite common species all over the country: Hall,
Sm, Ol, Vstm, Og, Vg, DIr, Vs, Sdm, Upl, Hls,
Ang, Aslp.

Distribution in Norway

Probably quite common in southeastern parts of
Norway. Recorded from @, AK, B@, BV, TEY
and AAY.

Remarks

While the lectotype female of Xorides sepulchralis
var. schmiedknechti Clément, 1938 in ZMHB is
indeed Xorides sepulchralis, the paralectotype in
ZSM (designated by Horstmann) is actually a very
pale (newly hatched?) female of Xorides filiformis.
Red-listed in Finland as NT (Hyvérinen et al. 2019).

DNA barcode

The DNA sequences of two specimens of Xorides
sepulchralis are stored in BOLD: NODIA614-22,
NODIA615-22.

Revision of Xorides

Xorides sordator (Thunberg, 1824) stat. rev.
Ichneumon sordator Thunberg, 1824: 269,
holotype male in UPSZ, examined.

Xylonomus pilicornis Gravenhorst, 1829: 833,
three female and three male syntypes in NMHW,
examined.

Xorides fuligator auct. nec Thunberg, 1824

Figs 9C, 11B, 12C

Non type material examined

2299,943 Sweden (NJ, UPSZ, MZLU, NHRS);
599 France (WP); 19 Denmark (MZLU); 399
Norway (NHM.UIO).

Diagnosis

With its partly red metasoma, white antennal ring
and the absence of white spots or rings basally on
the hind tibia, the female of Xorides sordator is
most similar to X. irrigator, but lacks the strongly
swollen fore and mid tibia (as in Fig. 12B). The
male has long prominent and partly bent hairs on
the flagellomeres (Fig. 9C), a feature only shared
with the male of Xorides gravenhorstii and X.
fuligator, from which it is distinguished by the
polished hind coxae (Fig. 12C) in combination
with the, in dorsal view longer and more buccate
temples and the more polished and punctate head
(Fig. 11B).

Ecology

Most likely mainly connected to host on oak.
Reared from oak without indication of host (19,
233, M. Jonsell, Sm, Tingsés N. Svensjon). Several
times collected on oak timber (first author pers.
obs.). In Poland reared from Anaesthetis testacea
on oak twigs and from American maple twigs Acer
negundo Linnaeus, without indication of the host.

Distribution in Sweden
Relatively rare and mainly occurring in Southern
and Central Sweden: Sk, Hall, Ol, Sm, Vg, Og, Upl.

Distribution in Norway
A few records from Southern and Western Norway:
B®, AAY and SFI.

Remarks
As the type of Xorides fuligator in the Thunberg
collection in UPSZ is a female of the species
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Figure 16. A-C) Head and mesosoma of female Xorides depressus (Holmgren, 1860), lateral view; — A) Phaenops cyanea
form; — B) Nothorhina muricata form; — C) Nothorhina muricata form deformed.

Figur 16. A-C) Huvud och mellankropp, hona Xorides depressus (Holmgren, 1860) fran sidan; — A) Phaenops cyanea
form; — B) Nothorhina muricata form; — C) Nothorhina muricata form - deformerad.
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commonly treated under the name Xorides niger
(Pfeffer) (see Remarks above under X. fuligator),
the oldest available name for this species is
Ichneumon sordator Thunberg, 1824. The male type
in the Thunberg collection in UPSZ was examined
and is in accordance with the perception of the
species here treated. The valid name is therefore

Revision of Xorides

Xorides sordator (Thunberg, 1824) stat. rev.

DNA barcode

The DNA sequences of two specimens of Xorides
sordator are stored in BOLD: NODIA608-22,
NODIA646-22.

Figure 17. A-D) Head, anterior view; — A) Xorides ater (Gravenhorst, 1829), female; — B) Xorides atr, male; — C) Xorides

brachylabis (Kriechbaumer, 1889), female; — D) Xorides brachylabis, male.

Figur 17. A-D) Huvud framifran; — A) Xorides ater (Gravenhorst, 1829), hona; — B) Xorides ater, hane; — C) Xorides
brachylabis (Kriechbaumer, 1889), hona; — D) Xorides brachylabis, hane.
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Identification key to the Northern European species of Xorides

Xorides is readily separated from other Darwin wasps of similar constitution by the strongly buccate
temples in combination with the very deep and distinct notauli, which divides the mesoscutum into
three separate parts, the nervellus broken in the middle by the discoidella in the hind wing, the lack of
projections on the hind femur and frons and the peg-like setae projecting from the apical flagellomeres
in the female. Even if size may be useful to some extent when identifying species, one should be aware
that most species are extremely variable in size. Smaller specimens may have some characters, such as
the sculpture of the head and metasoma less distinct. Four species occurring in adjacent areas, which
can be expected to occur also in Northern Europe and Fennoscandia are included in the key.

1. Fore trochantellus with a prominent tooth (Fig. 5G); body and head entirely black with red or
yellowish legs; first tergite in female and male very elongate (at least as in Fig. SF); head in dorsal
view narrower, polished with scarce punctures (as in Fig. 11B); hind tibia usually uniformly red,
never with white base. Very rare in Fennoscandia. (If the female antenna lacks a distinct white ring
and the male flagellomeres have long pubescence, then see the revision of the European species of
the subgenus Moerophora, Hilszczanski (2000))........ccccecveeeuenne. Xorides rufipes (Gravenhorst, 1829)
- Fore trochantellus unmodified. If the body and head is black and the first tergite strongly elongate
(X. alpestris), then head in dorsal view wider, densely punctate/striate (as in Fig. 11A), and hind tibia
usually infuscate, always with White SPOt DaSally........c.ceeerieriiriieriirieiiesiieie ettt 2

2. Hind tibia basally with white spot or ring; female frequently with white spots on the metasoma
(Figs 5A, SE, 6E, 6H); if female without white spots on the metasoma, then antenna with white ring
and the pterostigma more than four times as long as wide or mesosoma strongly compressed (Fig.
8E-F); male antennae usually with relatively short pubescence (only longer in the rare X. indicatorius)
(FLE. OAB) .ottt ettt ettt ettt ettt 3
- Base of hind tibia sometimes paler, yellow, but never white; female never with white spots on the
metasoma,; if female with white antennal ring, then pterostigma less than three times as long as wide;
male antennae with short to long pubescence (Fig. 9A—C)..........ccccciviiiiiiiiiiiiiiiiiiccciceee, 10

3. Metasoma strongly elongate, first tergite about three times as long as wide in dorsal view in females
(Fig. 5F) and four times as long as wide in males; body and head entirely black and all coxae and
femora red. Usually a large to very large Species..........cceceecverueennene X. alpestris (Habermehl, 1903)

- Metasoma less elongate, first tergite about two times longer than wide in females, three times in male

4. Mesosoma in male and female strongly compressed dorsoventrally (Fig. 8E-F); metasoma in
female partly red; male without white antennal ring and usually partly red metasoma. A small species,
fore wing length about 5-6 mm. Reared from Anthaxia Eschscholtz, 1829. Not yet recorded from
Northern EUrope........cc.eevevveriereniiiieninieneeiesieseeiesieeeene X. gracilicornis (Gravenhorst, 1829)

- Mesosoma in male and female not strongly compressed dorsoventrally (as in Figs 1, 3, 5A, 6A).....5

5. Female metasoma with white spots (Figs SA, S5E, 6E, 6H); antennae in male without white ring....... 6
- Female metasoma without white spots; antennae in male with White ring...........ccceceerieveerieenirieeneenene 9

6. Hind femora and abdomen, apart from four whitish spots in the female, black or dark brown (Fig.
5A); upper part of pronotum laterally distinctly longitudinally striate (Fig. 5B). Not yet recorded
from Northern Europe, but known from Poland. Known host Mesosa curculionoides (Linnaeus, 1761)
......................................................... X. sapporensis (Uchida, 1928) (= X. hedwigi Clément syn. nov.)
- Femora at [€ast PArtly TeA.......cc..eiiiiiiiriiiieeieeete ettt ettt et et e b sanes 7
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7. Head in dorsal view almost square (Fig. 6C), in female without pale markings along the inner and
outer orbits; temple in both sexes wide in lateral view (Fig. 6D); metasoma in female relatively smooth
with four whitish spots (Fig. 6A, 6E). Very rare, not yet recorded from Northern Europe. Known
host Saperda perforata (Pallas, 1773).......cccevveeveeiiiniieaieeienne X. hilszczanskii Johansson sp. nov.
- Head in dorsal view wider (as in Fig. 6F), usually with extensive white or red markings on the inner
and/or outer orbits; temple in lateral view narrower (as in Fig. 6G); metasoma in female usually
with six or more whitish SPots (Figs SA, OH)......cccueriiriiiiiiiiiitiiieieiesieee ettt 8

8. Usually larger species, fore wing length 8-15 mm; sculpture of mesoscutum and mesosoma in
both sexes coarser (Figs 6H, 7A, 7C); at most metasomal segments 4—6 in female with white spots
(Fig. 6H); temples in lateral view polished with distinct punctures, usually with a white spot. A
rare species. Hosts mainly on birch (Betula spp.), possibly Aegomorphus clavipes (Schrank, 1781)
............................................................................................................ X. indicatorius (Latreille, 1906)
- Usually smaller species, fore wing length 4-9 mm; sculpture of the mesoscutum and mesosoma
smoother (Fig. 7B, 7D); female usually with spots on tergites 2—7 (Fig. SE); temples in lateral view
densely striate/punctate, usually with red or red and white markings. (Small males of X. irrigator
may run out here, but always have the inner orbits entirely black and the metasoma partly reddish)
............................................................................................................. X. praecatorius (Fabricus, 1793)

9. Metasoma usually entirely red (very rarely black = var. habermehli Kiss); posterior metasomal
segments in male polished with scarce punctures (Fig. 10A); second tergite in female shagreened (Fig.
10C); hind tarsus in female without white ring. Hosts on oak........... X. filiformis (Gravenhorst, 1829)
- Metasoma usually partly or entirely black (Fig. 1); posterior metasomal segments in male with
distinct microsculpture (Fig. 10B); second tergite in female weakly rugulose (Fig. 10D); hind tarsus
in female with distinct white ring. Associated with Xylotrechus, mainly X. rusticus on aspen (Populus)
ANA DITCH (BEIULQ)......ocvveeeeveeeeeeeeceeeeeceeeeeeee et eeae s v eanen X. sepulchralis (Holmgren, 1860)

10. First tergite with a diagonal groove laterally (Fig. 9D); flagellomeres in male with more or less
conspicuous pubescence (Figs 9B, C) (the only species with short pubescence, as in Fig. 9A, is the
very small X. csikii); antennae in female with white ring (Note that the diagonal groove in X. fuligator
can be vague, but the white ring on the antennae distinguishes it from the species without groove);
metasoma USUALLY PATLY T8A......c.eiiiieiiitiiieietetect ettt sbe ettt s be b ennenaes 11
- First tergite without diagonal groove laterally (Fig. 9E), flagellomeres in male without conspicuous
pubescence (Fig. 9A); antennae in female black; metasoma often entirely black (Subgenus
Rhadinopimpla Schulz). HOStS 0N CONMIERTS.....c..eevirtiiiiiieitieie ettt 15

11. Head in dorsal view polished with small dense punctures (Fig. 11A); mid and fore tibia in female
strongly swollen, distinctly thicker than the femur (Fig. 12A), male antennae with relatively short
PUbESCENnCe (Fig. OB)...c.couiuieiiiiiiiiieieieieseeee e X. irrigator (Fabricius, 1793)
- Head in dorsal view partly striate or with scarce, larger punctures (Fig. 11B-D); mid- and fore tibia
in female less swollen (Fig. 12B); male antennae with very long pubescence (Fig. 9C). If the antennae
has short pubescence in the male (the very small X. csikii, as in Fig. 9A), then the head dorsally striate
(AS TN . 1T1D). ittt sttt ettt ettt et e s bt eat et s st et e eae e b e saeentenbesneenbesbeenses 12

12. Antennae in female clavate (Figs 13C, 14A); head in dorsal view in both sexes densely striate
(Fig. 11D); metasoma in female entirely red or with only the first tergite black; male flagellomeres
with short or long pilosity; if pilosity long (as in Fig. 9C), then second tergite usually with two arcuate
grooves centrally (Fig. 13B) and hind coxae polished dorsally............ccecevierieniiniininiieiienieneenenn 13
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- Antennae in female filiform; head in dorsal view in both sexes more or less polished with punctures
(Fig. 11B, 11C); metasoma in female with at least apical segments black; male flagellomeres with long
pilosity (Fig. 9C) and second tergite with more regular SCUIPtUre............cccoveveeeieenenenieieeenenne. 14

13. Larger species 8—11 mm; first tergite in female red; basal flagellomeres in female more slender
(Fig. 14D); male flagellomere with conspicuous bristles (as in Fig. 9C); second tergite in male usually
with two arcuate grooves centrally (Fig. 13B).......ccccoveevievieniiniennene X. gravenhorstii (Curtis, 1831)
- Smaller species 5—6 mm; first tergite in female largely black (Fig. 14B); basal flagellomeres in
female stout (Fig. 14C); flagellomere in male without conspicuous bristles (as in Fig. 9A); second
tergite in male with more regular sculpture. Hosts mainly on oak. Not yet recorded from Fennoscandia,
present in Great Britain and Poland...............coocoeiiiiiiiniiniinniiieeeeeeeeen X. csikii Clément, 1938

14. Hind coxae polished dorsally with scarce punctures (Fig. 12C); temple wider, head in dorsal view
more square (Fig. 11B).......cccccoueneee. X. sordator Thunberg, 1824 stat. rev. (= X. fuligator sensu auct.)
- Hind coxae dorsally shagreened with scarce indistinct punctures (Fig. 12D); temple narrower, head shorter
and less polished in dorsal view (Fig. 11C)................. X. fuligator Thunberg, 1824 (= X. niger sensu auct.)

15. Head black; tergites 1-2 (3) red, without dorsal carinae; mesosoma often compressed dorsoven-
trally (Figs 13A, 16B—C). Hosts on pine. Note that this species appears to occur in two forms that
possibly represent valid taxa (see Figs 15A-D, 16A—C).......cccccuenee. X. depressus Holmgren, 1860
- Head with white markings (Fig. 17A-D); first tergite with weak dorsal carinae; metasoma entirely
black (Fig. 3) (specimens from Central and Southern Europe may have red spots on the first tergite);
NOSES MAINLY ON SPIUCE....cuteeutieiieeite ettt ettt ettt et et et e eateeatesateeutesseesseesseeseeseenseenseenseenseenseenne 16

16. Mid tibia in female more strongly swollen (Fig. 8D); upper part of temple in female with striate
microsculpture (Fig. 8A); head of female usually with wider and longer white line along inner orbit
(Fig. 17C); face in male entirely whitish (Fig. 17D). At least in Northern Europe associated with the
CENUS TCITOPIUNM. ..ottt X. brachylabis (Kriechbaumer, 1889)
- Mid tibia in female less strongly swollen (Fig. 8C); upper part of temple in female polished without
microsculpture (Figs 3, 8B); head in female with inner orbits only narrowly white (Fig. 17A); face in
male black with white lines or spots along the inner orbits (Fig. 17B). Possibly associated with the
ENUS CAILIATUNML. ...ttt X. ater (Gravenhorst, 1829)

Discussion

This revision treats the 13 species of Xorides
occurring in Scandinavia. Additionally, there
are several species in the northern part of
Central Europe which potentially could occur in
Fennoscandia, given their known host preferences.
These are: Xorides gracilicornis, which parasitizes
Anthaxia Eschscholtz, 1829 species (Yu et al.
2016); Xorides sapporensis, which has been reared
from Mesosa curculionoides (Linnaeus, 1761) and
Xorides (Moerophora) ephialtoides Kriechbaumer,
1882, which parasitize buprestids of genus Dicerca
Eschscholtz, 1829 in deciduous trees; Xorides
(Moerophora) flavotibialis Hilszczanski, 2000,
known from Northern Poland where it has been
reared as parasitoid of cerambycid Chlorophorus
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herbsti (Brahm, 1790) on hazel Corylus avellana L,
the here described Xorides hilszczanskii Johansson
sp. nov. a parasitoid of Saperda perforata and
Xorides csikii, which is associated with oak (reared
from oak twigs, Mark Shaw pers. comm.) and
elm Ulmus sp. where it was reared from twigs
infested with cerambycid Exocentrus punctipennis
Mulsant & Guillebeau, 1856. Xorides csikii is
probably easily overlooked due to its small size. It
is recorded as far north as Great Britain and Poland,
where it is considered to be a very rare species.
Notably, Xorides gracilicornis was reported from
Sweden by Holmgren (1860) and from Finland by
Hellén (1937, p. 9). We have unsuccessfully tried
to locate these specimens in the Holmgren and
Hellén collections in NHRS and MZH respectively.
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Xorides as indicators of sustainable forestry
Xorides species are often encountered in window
traps or when rearing saproxylic Coleoptera and
hopefully this revision, together with similar studies
(Johansson 2020, Johansson & Klopfstein 2020)
will inspire and facilitate future ecological studies
of parasitic wasps and their role in boreal forest
ecosystems. Despite the fact that literature lists a
variety of hosts for several species of Xorides (Yu
et al. 2016), there are relatively few authenticated
rearing records, and some host associations are
derived from older, partly unreliable ecological
information. The new observations here presented
indicate that some species actually appear to
be quite specialized when it comes to host and
preferred habitat and thereby more sensitive when
the constitution of the boreal forests changes by
the hand of modern forestry.

In the Red list of Swedish species 2020 (SLU
Artdatabanken 2020), the genus Xorides was
treated for the first time. Four (X. indicatorius,
X. depressus, X. fuligator and X. rufipes) out of
13 species (31%) met at least one of the criteria
for red listing (see details at www.iucnredlist.
org). When looking at other groups of parasitoid
Hymenoptera assessed for the Swedish red list (e.g.
Evanioidea, Chrysididae, parasitic bees) the result
shows that about 25-30% of the species qualify
for the red-list. This relatively high proportion of
decreasing and threatened species is due to their
positioning at a high trophic level (Komonen et al.
2000, Shaw & Hochberg 2001, Roslin et al. 2013),
which makes them more sensitive to changes in
the ecosystem dynamics. The majority of the red-
listed parasitoid species also show a relatively
high degree of host specialization by utilizing
one single or a limited number of declining or
rare hosts (Artdatabanken 2020). This is a well-
known pattern where specialists among parasitoid
wasps have been shown to be more vulnerable
to changes in their environment than generalists
(Santos 2012, Paukkunen et al. 2018). Paukkunen
et al. (2018) also showed that specialist parasitoids,
exemplified by chrysidid wasp, dependent on sun
exposed dead wood, are more vulnerable to habitat
destruction than species connected to open sandy
habitats due to the lack of secondary habitats.
This indicates that additional Xorides species may
qualify for the Swedish red list as our knowledge
of their ecological requirements increase. This
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may concern species such as Xorides ater, which
is mainly recorded from pristine coniferous forests
in Central Sweden (the possible connection to
Callidium was not known at the time of the red
list assessment) and the possibly rare and locally
occurring X. gravenhorstii.

The main role of the red list is to act as an early
warning system, identifying species which may risk
extinction if appropriate measures are not taken to
reverse their negative population trends. Related
to this subject there have been several studies and
papers dealing with the potential usefulness of
parasitic Hymenoptera as indicators of biodiversity
and ecosystem stability (Hilszczanski et al. 2005,
Hedgren 2007, Fraser et al. 2007, Gibb et al.
2008, Stenbacka et al. 2010, Hilszczanski 2018,
Johansson & Larsson 2020). Practically all of these
studies confirm that parasitoid wasps are indeed
potentially useful as biodiversity indicators and
that their placement on a high level in the trophic
chain could provide a new dimension when it
comes to ecological studies of saproxylic insects
in boreal forests. However, most of these studies
also conclude that ecological research dealing with
the parasitoid level depend upon correct species
concepts and identification keys, which in turn
are provided by basic taxonomic research of the
kind here presented.

Modern forestry, threats and possibilities

In the northern parts of the Palaearctic, xoridines
and other parasitoid wasps with similar ecology,
have evolved in and adapted to forest structures
created and maintained by large scale disturbance
regimes such as forest fires, periodical flooding,
grazing and recurrent storms. This becomes
particularly evident when studying the composition
of saproxylic insects in burned forests, where
many Xorides species and their hosts rapidly can
establish very large populations. Even if some
species, mostly generalists, have managed to find
their niches in the modern forest landscape, many
are most likely disfavoured by modern large-scale
industrial forestry and its profound impact on the
constitution of the forests. In Scandinavia, the
totally dominating forestry method is clearcutting,
where all the trees in an area are cut down at once.
More than 60 % of the forests have been clearcut
since the 1950s (Larsson et al. 2011, Nilsson et
al. 2020) and mainly turned into monocultures
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consisting of dense coniferous plantations (Kempe
& Dabhlgren 2015). Today 93% of the Swedish
forests, this figure also includes protected areas,
does not contain large enough volumes of dead
wood to meet the minimum threshold values (at
least 20 m*/hectare) to support viable populations
of many insects depending on dead wood (Ranius
& Fahrig 2006, Miiller & Biitler 2010, Nilsson
et al. 2020). In Norway, 75% of the old forests
have been substituted with plantations, and the
area of forests that never have been clear-cut was
reduced by 28% from 1990 to 2016 (Storaunet &
Rolstad 2020). The Scandinavian forests are also
becoming denser, darker and colder in absence of
natural disturbance regimes such as fire and forest
grazing (Claesson et al. 2015), which disfavors
many insects. Today, the two major disturbance
factors, fires and grazing, no longer have a major
impact on forest structure in Sweden (Niklasson
& Nilsson 2005, Niklasson 2011, Westin et al.
2022). Fires are effectively suppressed and forest
grazing was practically forbidden with the forest
legislation of 1923 (Ekelund & Hamilton 2001) due
to its negative impact on tree plantations (Westin et
al. 2022). Out of about 750 000 hectares of grazed
forest in 1930 only about 15 000-30 000 hectares
remain today (Swedish Board of Agriculture 2011,
Westin et al. 2022). Another possible threat to the
parasitods of saproxylic insects is the increased
demand for bioenergy from logging residues.
Branches and logs unfit for sawtimber are gathered
in large piles where they attract a large variety of
saproxylic insects (Jonsell 2008, Jonsell 2019)
and subsequently also their parasitoids. The partly
delayed development of the parasitoids and the
continous removing of these residues may have
a still understudied effect on the local parasitoid
community.

Modern industrial forestry is undoubtedly
responsible for this fundamental change in the
ecological prerequisites for biodiversity of boreal
forests, but may also hold the key to future
conservation of forest species depending on
frequent large-scale disturbances. In the absence
of fire, flooding and grazing, the only remaining
large scale disturbance in boreal forests in Western
Europe, apart from rare wildfires and reindeer
grazing in the northern parts, is caused by logging.
Today, as seen above, the present considerations
by the forest industry regarding crucial structures
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such as dead wood and old growth forests are
unable to meet the levels needed to maintain viable
populations of many saproxylic insects. However,
with measures adapted to biodiversity conservation,
e.g. smaller clearcuts, leaving and creating larger
amounts of sun-exposed dead wood, continuous
cover forestry and ecological planning, such as
found in Swedish ecoparks, modern industrial
forestry could become a necessary resource in the
conservation of disturbance dependent saproxylic
insects and potentially the savior instead of the
perpetrator (Larsson Ekstrom et al. 2021).

In summary, more detailed ecological and
biodiversity research involving the parasitoid level
could shed new light on the ecological status of
boreal forest ecosystems and how they are affected
by modern forestry. If indeed one third to one
fourth of the parasitoid species qualify for the
red-list as strongly diminishing or threatened, the
situation is far more worrying than previously
assumed, hereby questioning the methods of the
commonly promoted sustainable Swedish and
Norwegian forestry. However, more research on
ecology and population dynamics is urgently
needed to support this hypothesis, for example
by studying the differences in the composition of
parasitoid Hymenoptera between plantations, semi-
natural and pristine natural forests and the effect of
artificial conservation measures mimicking natural
disturbance regimes. Notably, none of this crucial
research can be conducted without basic taxonomic
research, providing correct species concepts,
ecological information and identification keys to
species, as exemplified by this study.
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Sammanfattning

De skandinaviska arterna av brokparasitsliktet
Xorides Latreille, 1809 revideras och studien
identifierar 13 arter som forekommande i
Sverige och 11 i Norge. Samtliga nordeuropeiska
arter parasiterar vedlevande langhorningar och
praktbaggar. En art, Xorides hilszczanskii Johansson
Sp. nov., parasit pa gron aspvedbock Saperda
perforata bekrivs som ny for vetenskapen utifran
material insamlat i Polen. Sex nya synonymer
etableras: Xorides minutus (Clément, 1938) syn.
nov. till Xorides praecatorius (Fabricius, 1793),
Xorides niger (Pfeffer, 1913) syn. nov. till Xorides
fuligator (Thunberg, 1824), Xorides hedwigi
Clément, 1938 syn. nov. till Xorides sapporensis
(Uchida, 1928). Xorides berlandi (Clément, 1938)
syn. nov., X. asiasius Sheng & Hilszczanski
2009 syn. nov. och Xorides cinnabarinus Sheng
& Hilszczanski 2009 syn. nov. synonymiseras
med X. indicatorius (Latreille, 1806). Xorides
sordator (Thunberg, 1824) stat. rev. ir det giltiga
namnet pa den art som tidigare behandlats under
namnet Xorides fuligator (Thunberg, 1824). En
illustrerad bestdmningsnyckel till Nordeuropas
arter presenteras. Avslutningsvis diskuteras
parasitsteklarnas potentiellt revolutionerande
roll i studier av boreala skogsekosystem och
deras funktion som maéngfaldsindikatorer
och signalarter for hallbart brukade skogar.





