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E. CHIAPPINI

Review of the European species of the genus Anagrus Haliday
(Hymenoptera Chalcidoidea)

INTRODUCTION

Originally, the species concept was very clearly defined by Ray (1686) as a re-
producing unit differing from others by clear-cut characters. This morphological
definition was used by all the nineteenth-century taxonomists (Mayr et al., 1953).

Only in the twentieth century has the discovery of asexual and apomittic spe-
cies, of cryptic species and of intermediate populations between distinct species
brought about different concepts of species. Anagrus Haliday’s species have been
described since the end of the 18th century so that a new species has generally
been based on the observation of qualitative morphological differences and, only
recently also on biometric, electrophoretic, ecological and ethological differences.

The different authors who have described new species over the years, have
based their descriptions on morphological characters that have varied from one
description to another so that information on the various species described so
far is far from homogeneous and usually not comparable.

To identify a species accurately it is therefore necessary to fall back on a critical
examination of the types, which are often in a poor state of preservation or some-
times lost.

This study, like most taxonomic studies on Chalcidoidea, suffers from the fact
that the types are generally the only specimens of the species, collected for the
most part casually, so that the only information available is the place and date
they were found.

The position I have adopted here is to avoid placing any species in synonymy
which have even a small morphological difference, even if this is limited to just
one character, in the hope that, in future, more material and biological informa-
tion will be available that will make it possible to decide with certainty whether
such species should or should not be considered synonymous of one another. Hu-
ber (1986) too believes that only by basing ourselves on series of fresh individuals
coming from the type locality will it be possible to decide definitively on the iden-
tity and synonymies and re-describe the species.
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But because the types are single specimens they could be exceptions from the
norm of the populations they come from. And, because of intraspecific variabi-
lity, the type specimens may represent morphological extremes of a single bio-
logical species.

Therefore morphological differences noted between the various species con-
sidered may in future be revealed to be only intraspecific variations or cases of
abnormal morphology just as, in the same way, it is possible that some species
may be found to include many others which are distinguished primarily by bio-
logical and ethological characters.

The only sure way to sort out some of the problems is to do crossing expe-
riments between morphologically different populations.

Clearly, however, no such study can be carried out for the species thus far des-
cribed, and it is therefore necessary, at least for an initial review such as the fol-
lowing one, to base the work on the morphology of the types. As Rosen and De
Bach (1973) emphasized, morphology “is, and will probably continue to be, an
essential part of every systematic investigation”.

Future work will be needed on series of individuals so as to evaluate intras-
pecific variability and, as a consequence, the value of morphological characters
used till now. Only methodical rearing will allow us to obtain series of specimens
clearly conspecific and to investigate the biology of species.

HISTORIC REVIEW OF THE EUROPEAN SPECIES OF THE ANAGRUS

Haliday (1833) proposed the genus Anagrus. In it he placed the species des-
cribed by Linneus as Ichneumon atomus, and 2 new species, Anagrus incarnatus
and A. ustulatus.

Subsequently a further 6 species were described by Foerster (4. debilis, A. fla-
vus, A. pallidus, A. subfuscus in 1847 and A. obscurus, A. pallipes in 1861), 1 by
Schulz (4. brocheri, 1910) and 1 by Tullgren (A. bartheli, 1916).

Bakkendorf (1926), maintained that all the species of Anagrus described until
then were just variants of 1 species and he synonymized them under A. incar-
natus.

Soyka (1946) described A. aegyptiacus, A. bakkendorfi and A. unilinearis, the
first and third of which were described from Egypt.

Menozzi (1942) instituted the new species Anagrus minimus but did not des-
cribe it.

Debauche (1948) described a new species A. ensifer and, in contrast to Bak-
kendorf, redescribed A. atomus as a valid species, distinct from A. incarnatus,
which he divided into 2 subspecies A. i. incarnatus and A. i. subfuscus, without
specifying whether or not he had examined Haliday’s and Foerster’s types. Re-
garding the other species described by Foerster, he placed A. debilis in questio-
nable synonymy with A. i. incarnatus, and synonymized A. pallidus and A. flavus
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under A. atomus. A. ustulatus Haliday was also considered to be a junior sy-
nonym of A. atomus.

Heqvist (1954) described A. tullgreni.

Soyka (1955) published a key in which only females were considered. In this
key were included Haliday’s 2 species (4. ustulatus and A. incarnatus), 5 of Foers-
ter’s 6 species (A. debilis, A. flavus, A. obscurus, A. pallidus and A. subfuscus)
in contrast to what Debauche had done, 34 new species (A4. andreae, A. arcuatus,
A. avalae, A. breviphragma, A. danicus, A. devius, A. dilatatus, A. diversicornis,
A. fennicus, A. gabitzi, A. hundsheimensis, A. incarnatosimilis, A. kressbachi, A.
latior, A. latipennis, A. lemonicolor, A. levis, A. longigaster, A. longus, A. neo-
pallidus, A. obvius, A. ovipositor, A. pallidior, A. parvus, A. pulcher, A. pulcher-
rimus, A. similis, A. stammeri, A. supremosimilis, A. supremus, A. vacuipennis,
A. valkenburgensis, A. varicolor, A. varius) and 3 species he had described pre-
viously (1946) (4. aegyptiacus, A. bakkendorfi and A. unilinearis).

In his article Soyka stated that Foerster’s types were by then quite unusable,
and as a result he, on the basis of original descriptions and using specimens he
had collected himself, established lectotypes (!). He did not establish a lectotype
for A. pallipes because, on the basis of the author’s description, he believed it to
be a synonym of A. obscurus.

Bakkendorf (1962) described the species mymaricorne, which he ascribed to his
new genus Anagrella, very close to Anagrus. Viggiani (1970b) subsequently placed
it in synonymy with Anagrus.

Botoc (1963) described the new subspecies A. incarnatus fuscus.

Walker (1979) added 4 new species: A. holci, A. mutans, A. silwoodensis, A.
stenocrani.

Graham (1982) transferred the Litus nigriceps Smits van Burgst to Anagrus and
synonymized A. tullgreni Heqvist with A. atomus but he did not see the type mate-
rial.

I (1987) synonymized A. minimus Menozzi with A. atomus and confirmed the
synonymy supposed by Graham (1982) of A. bartheli with A. atomus.

MORPHOLOGICAL CHARACTERS

The first authors (Linnaeus, Haliday and Foerster) to describe species of Ana-
grus based their work on such criteria as colour and size, whereas later descrip-
tions also took into account the relative length of the antennae segments.

(1) On the basis of the International Code of Zoological Nomenclature (1985), a lectotype
should be a substitute for a type, established subsequently by another author but using the
original material. In this case, as those which Soyka calls lectotypes had been collected by
him and did not form part of the original specimens, they are simply invalid designation.
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Debauche (1948) used the form of the digiti in male genitalia and the length
of the ovipositor and presence of sensory ridges on the funicolar segments in
females. Regarding this, it needs to be pointed out that, whereas the number
of these sensilla on the club remains constant in individuals of a particular
species, their presence on the first segments of the funicle is more likely to
show exceptions. Debauche separated the subspecies A. i. incarnatus from A.
i. subfuscus on the basis of the relative length of the segments of the hind
tarsus. This character does not seem acceptable to me because tarsal segments
sometimes are of decreasing length in one leg and equal in the other; probably
because their length varies slightly depending on their position in slide
preparations.

Soyka (1955) used principally the ratio between the length of the ovipositor
and that of the mesophragma, the presence or absence of a hairless area on the
disc of the wing, the ratio between length and maximum width of the forewing,
and relative length of the various segments of the antenna. These characters are
all good, even though the author, in using them, did not take into account the
possibility of intraspecific variation.

Walker (1979) based her work essentially on the first 3 characters Soyka used,
and added another: the length by which the ovipositor exceeds the gaster. How-
ever, both the length of the mesophragma and that of the forewing seem, from
her drawings, to be measured incorrectly.

Graham (1982) also used the ratios between length of ovipositor and that
of the fore tibia, and between length and width of the individual segments of
the funicle and club. But this latter character does not seem easily usable in
the case of Anagrus species because, depending on the presence, absence or
different position of the sensory ridges on a segment, its width measurement
can vary.

The ratio between length of the ovipositor and that of the fore tibia seems to
me to be easier to use as a character than the ratio to the length of the mesoph-
ragma as this is very difficult to measure precisely and can vary, even if only
to a very small extent, depending on the degree of crushing in the slide pre-
paration.

Thus, for the European species of 4nagrus, the morphological characters that
seem most significant to me for sorting out the species morphologically are: the
presence or absence of the stemmaticum; the length of the transverse-frontal tra-
becula; the relative length of the segments of the antenna; the presence and
number of sensory ridges on the segments of the funicle and, even more impor-
tantly, of the club; the presence of setae on the mesoscutum,; the form of the pos-
terior scutellum; the form of the forewing (ratio between length and maximum
width); the presence of the hairless area on the disc of the forewing; the relative
length of the macrochaetae and the shape and proportions of the male and female
genitalia (ratio between ovipositor length and fore tibia length).
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METHODS

All the material I have examined was collected by myself or was borrowed from
the following institutions: Naturhistorisches Museum, Vienna; Institut Royal des
Sciences Naturelles de Belgique, Brussels; British Museum of Natural History,
London; Muséum d’Histoire Naturelle, Genéve; National Museum of Ireland,
Dublin.

The specimens of my own collection are kept in the Istituto di Entomologia,
Facolta di Agraria, Piacenza.

Foerster’s collection does not exist any more: there is no Foerster original mate-
rial in the Naturhistorisches Museum in Vienna where this collection should be
kept.

Soyka’s “lectotypes”, as already staded, are invalid designations; at the same
time none of them represent a new species except for the “lectotype” of A. obs-
curus Foerster, which therefore I designate as neotype.

A. subfuscus Foerster was redescribed as a subspecies by Debauche and, as
this represents a good species, I designate one of his specimens as neotype.

All other Foerster’s species are not considered in this review.

Soyka (1955) has instituted 34 new species without describing them and without
specifying which were the types. For this reason I assume that Soyka’s specimens
labelled “types” are holotypes when only 1 female labelled “type” by Soyka is pres-
ent in Soyka’s collection under a certain species name. In the case of more than
one female labelled “type” standing under a certain species name in Soyka’s col-
lection, so that I cannot be sure which one of them should be considered the ho-
lotype, I designate a lectotype. In the case of both a female and a male, standing
under the same species name, being labelled “type” I consider the female to be
the holotype and the male to be the allotype as only females were considered by
Soyka (1955) when he instituted his new species.

All the specimens I have examined were slide-mounted except for Haliday’s
ones and for Walker’s holotypes (paratypes were slide-mounted).

All the measurements were taken from slide-mounted specimens at 200 x mag-
nification.

Length of forewing is measured from the case of the costal cell to the distal
margin.

The ovipositor is measured from the point the shaft curves inward till its apex.

Genus ANAGRUS Haliday

Anagrus Haliday, 1833: 346.

Anagrus Haliday; Westwood, 1840: 78.
Anagrus Haliday; Blanchard, 1840: 293.
Anagrus Haliday; Walker, 1846: 49-51.
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Anagrus Haliday; Foerster, 1847: 213.

Anagrus Haliday; Dalla Torre, 1898: 422-423.
Paranagrus Perkins, 1905: 199.

Anagrus Haliday; Perkins, 1905: 197-198.
Anagrus Haliday; Schmiedeknecht, 1909: 499-500.
Anagrus Haliday; Gahan & Fagan, 1923: 11.
Anagrus Haliday; Bakkendorf, 1926: 258,268-270.
Anagrus Haliday; Soyka, 1946: 39.

Anagrus Haliday; Debauche, 1948: 128-131.
Anagrus Haliday; Debauche, 1949: 60-61.
Anagrus Haliday; Kryger, 1950: 36-39.

Anagrus Haliday; Soyka: 1955: 23-24.

Anagrella Bakkendorf, 1962: 372.

Anagrus Haliday ; Annecke & Doutt, 1961: 7-8.
Anagrus Haliday; Viggiani, 1970b: 139.

Anagrus Haliday, Gordh & Dunbar, 1977: 85-86.
Anagrus Haliday; Graham, 1982: 195-197.
Anagrus Haliday; Schauff, 1984: 49-50.

Anagrus Haliday; Sahad & Hirashima, 1984: 44.
Anagrus Haliday; Noyes & Valentine, 1989: 25-26.

Haliday defined the genus as characterized by “antennae with 13 articles in the
male and 9 articles with an undivided club in the female; tarsi with 4 articles;
sharp conical sessile abdomen”. In the description that follows he adds that the
vertex is linear and that, in the female, the third segment of the antenna is very
short.

These latter characters are not, however, present in all the species so far as-
cribed to Anagrus, as they are lacking in those originally described as Paranagrus.

Therefore I concur with Graham (1982), after studying the European and non-
European material, that, in the present state of knowledge, it is useful to distin-
guish the subgenera Anagrus Haliday (1833) s.s., Paranagrus Perkins (1905) and
Anagrella Bakkendorf (1962).

The following distinguishing characters can, in my opinion, be added to
those listed by Haliday: mandible 3-toothed (Gordh & Dunbar, 1977), radicle
fused with the scape (Chiappini, 1987) (?); torax with axillae advanced into
side lobes of mesoscutum (Schauff, 1984); basal macrochaetae distal to the
hypochaeta (Debauche, 1949); posterior scutellum divided medially by a
longitudinal groove (Debauche, 1948); phragma projecting beyond hindcoxae
(Schauff, 1984).

(?) Debauche (1949) states that, in Anagrus, the radicle is short but T have never observed it
in the species of the genus.
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Figg. 1-3 - First and second funicolar segments: Anagrus (Paranagrus) optabilis Perkins
Q (fig. 1); Anagrus (Anagrella) mymaricornis Bakkendorf Q (fig. 2); Anagrus
incarnatus Haliday Q (fig. 3).
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I'would not add that the ocelli are on a triangular stemmaticum (Schauff, 1984)
because this character does not occur in the subgenus Anagrella (Chiappini, 1987).

KEY TO THE SUBGENERA OF ANAGRUS

1. Stemmaticum PIeSENt ..................oiviiiiiiiii i 2

— Stemmaticum absent; second segment of funicle much longer than the others
...................................................................... subg. Anagrella Bakkendorf

2. First segment of funicle about as long as the pedicel; posterior scutellum divided by
longitudinal groove into 2 widely-separated parts
......................................................................... subg. Paranagrus Perkins

—  First segment of funicle much shorter than the pedicel; posterior scutellum divided
by longitudinal groove into 2 parts very close to each other
....................................................................... subg. Anagrus Haliday s.s.

Subg. PARANAGRUS Perkins

Paranagrus Perkins, 1905: 199.

Paranagrus Perkins; Girault, 1912: 159.
Paranagrus Perkins; Annecke & Doutt, 1961: 7-8.
Anagrus (Paranagrus) Perkins; Graham, 1982: 197.

This subgenus is characterized in both sexes as follows: vertex prominent; stem-
maticum; transverse-frontal trabecula as long as distance between the toruli; very
narrow long mandibles (fig. 6); length of first segment of the funicle equal to that
of the pedicel and a little less than that of the next segment (fig. 1); posterior scu-
tellum divided into 2 widely-separated parts (fig. 8); and propodeum unusually
long.

The subgenus Paranagrus includes species from Queensland, Fiji and Japan
and later introduced intentionally into Hawaii and incidentally into the United
States (Huber, 1986) but, so far, the subgenus has not been found in Europe,
with the possible exception of an undescribed species from the United King-
dom.

By kind permission of Prof. M.E Claridge I was able to consult Abdul-Baki’s
thesis (1979), presented at the Department of Zoology of the University of Wales-
Cardiff, in which an Anagrus sp. (raised from eggs of Muellerianella spp. on Jun-
cus spp. at Brecon Beacons National Park, Brecknockshire, and at Magor site,
Newport) is described and drawn. It is characterized by the first article of the funi-
cle which is as long as the pedicel and the transverse-frontal trabecula as long
as the distance between the toruli. On this basis it should be ascribed to the sub-
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genus Paranagrus. A better identification is not possible as the original specimens
do not exist any more.

Figg. 4-7 - Anagrus (Anagrella) mymaricornis Bakkendorf Q: vertex (fig. 4); Anagrus sp.
Q: stemmaticum (fig. 5); Anagrus (Paranagrus) optabilis Perkins @: mandibles
(fig. 6); Anagrus ustulatus Haliday @: mandibles (fig. 7).
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Subg. ANAGRELLA (Bakkendorf)

Anagrella Bakkendorf, 1962: 372.
Anagrella Bakkendorf; Viggiani, 1970b: 139.
Anagrus (Anagrella) Bakkendorf; Graham, 1982: 195, 197.

This subgenus is distinguished as follows: vertex linear; no stemmaticum (fig.
4); squared mandibles; second segment of funicle longer than all the others in the
male and at the least as long as the club in the female (fig. 2) and by the posterior
scutellum divided into 2 parts close to each other.

The subgenus Anagrella thus far includes only the species Anagrus (Anagrella)
mymaricornis (Bakkendorf).

Anagrus (Anagrella) mymaricornis (Bakkendorf)

Anagrella mymaricorne Bakkendorf, 1962: 372-376, & Q.
Anagrus mymaricornis (Bakkendorf); Viggiani, 1970b: 139.

This species, in addition to the features typical of the subgenus is characterized
by: second and third articles of funicle without sensory ridges; 5 sensory ridges
on club; 2 setae on mesoscutum; forewing with almost parallel margins and very
reduced in size (fig. 20); length/ maximum width about 14.7 (®); hindwing much
shorter than the fore one; ovipositor projecting from gaster by a little less than
half its length; ovipositor/fore tibia ratio about 3.2; 1 or 2 setae on external plates
of ovipositor.

I consider the female labelled Anagrella mymaricorne Bakkendorf “type” by
Bakkendorf himself to be the holotype of the species.

Specimens examined: Anagrella mymaricorne Bakkendorf holotype @, La
London Geneéve (Switzerland), 24-1X-1960 and allotype &, Ain (France), 12-
VII-1961; 1 @, Geneve (Switzerland), 24-1X-1960; 1 @, Canton de Genéve
(Switzerland), 14-1X-1968; 1 @, Canton de Berne, 29-IX-1967; 2 @@ Canton
de Tessin (Switzerland), 17-1X-1965; 2 QQ, same locality, 7-IX-1965; 3 99,
same locality, 2-VI-1969; 5 QQ, same locality, 3-VI-1969; 2 @@, same
locality, 4-VI-1969; 4 2@, same locality, 5-VI-1969; 4 QQ 1 &, same locality,
6-VI-1969; 2 2R, same locality, 3-VII-1969; 5 @@, Canton du Valais (Switzer-
land), 11-VII-1966; 1 @, Dept. Hte Savoie (France), 19-VI-1965; 2 QQ prov.
of Novara (Italy); 3 @@, Vallombrosa (Ttaly) (Muséum d’Histoire Naturelle,
Genéve).

(3) The allotype and the other male studied, however, have a far more developed forewing,
in both length and breadth (ratio between length and maximum breadth about 9.8).



Figg. 8-9 - Torax: Anagrus (Paranagrus) optabilis Perkins Q (fig. 8); Anagrus sp. @
(fig. 9).
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Subg. ANAGRUS Haliday s.s.

This subgenus is distinguished as follows: vertex linear; stemmaticum (fig. 5);
squared mandibles (fig. 7); first segment of funicle much shorter than the others
(fig. 3) and never as long as the pedicel; posterior scutellum divided into 2 parts
very close to each other (fig. 9).

The subgenus Anagrus is definitely the most common of the 3 subgenera in Eu-
rope.

Through study of the types of the European species I have been able to separate
them into 2 groups defined by a series of morphological traits in common: the
“atomus” group, already proposed by Graham (1982) and the “incarnatus” group.

Figg. 10-11 - Club: Anagrus atomus (L.) Q (fig. 10); Anagrus incarnatus Haliday Q@
(fig. 11).

The species of the “atomus” group are distinguished from those of the
“incarnatus” group principally by the number of sensory ridges on the female club
and by the structure of the genitalia, in both males and females.

The number of sensory ridges on the club goes from 3 in females of the
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“atomus” group to 5 in females of the “incarnatus” group (Chiappini, 1987) (4).
The position of these sensory ridges also differs: in females of the “atomus” group
they are all on the apex of the club, whereas those of the “incarnatus” group gene-
rally bear 2 of them on the middle part of the segment (figs. 10, 11).

Figg. 12-13 - Aedeagus: Anagrus atomus (L.) &: (fig. 12); Anagrus incarnatus Haliday
3 (fig. 13). )

(4) T have never observed 4 sensory ridges on the club in Anagrus females.




Figg. 14-17 - Anagrus atomus (L.) Q: ovipositor (fig. 14); macrochetae (fig. 16); Anagrus
incarnatus Haliday 3: ovipositor (fig. 15); macrochetae (fig. 17).
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In the males of the “atomus” group the digiti are cone-shaped and straight (fig.
12) whereas in the “incarnatus” group they end in a hook (fig. 13). The shape of
the whole copulatory apparatus is also different: more compact in the “azomus”
group and longer in the “incarnatus” group.

In females of the “atomus” group the laminae at the sides of the second valvifers
or external plates of the ovipositor (King & Copland, 1969) bear 1 seta each and
there is another seta on each side of the seventh sternite (fig. 14) (Chiappini, 1987):
females of the “incarnatus” group always have 2 setae on the seventh sternite but
the external plates of the ovipositor each bear 2 or 3 (fig. 15).

Another, less precise, character that is different between the 2 groups is the ra-
tio between the lengths of the 2 macrochaetae: it is greater than 2 in the “atormnus”
group (fig. 16) and less than, or at the most equal to, 2 in the “incarnatus” group
(fig. 17).

The “atomus” group presently includes A. aromus (L.), the unnamed species
I described as a parasitoid of leafhoppers’ eggs on bramble and rose leaves (Chi-
appini, 1987) and which is seen to correspond to A. ustulatus Haliday and an
unnamed species keyed by Graham (1982).

The “incarnatus” group presently includes: 4. breviphragma Soyka, A. ensifer
Debauche, A. bakkendorfi Soyka, A. valkenburgensis Soyka, A. arcuatus Soyka,
A. avalae Soyka, A. subfuscus Foerster sensu Debauche, A. supremosimilis Soy-
ka, A. dilatatus Soyka, A. obvius Soyka, A. brocheri Schultz, A. similis Soyka,
A. obscurus Foerster sensu Soyka, A4. fennicus Soyka, A. incarnatus Haliday, 4.
incarnatosimilis Soyka and, according to Graham (1982), A. nigriceps (Smits van
Burgst) the type of which I have not been able to examine and which I therefore
have not included in the key to species (°).

(%) T have not been able to study the type Anagrus incarnatus fuscus Botoc (1963) either, so
it is not included in this review.
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Figg. 18-20 - Forewing: Anagrus breviphagma Soyka Q: (fig. 18); Anagrus atomus (L.)
Q@ (fig. 19); Anagrus (Anagrella) mymaricornis Bakkendorf Q (fig. 20).
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KEY TO THE EUROPEAN SPECIES (FEMALES) OF ANAGRUS S.S.

Club with 3 sensory ridges; external plate of the ovipositor each with 1 seta
................................................................................... “atomus” group 2

Club with 5 sensory ridges; external plate of the ovipositor each with 2 or 3 setae
“incarnatus” group 3

Fourth segment of funicle with 1 sensory ridge ................ A. atomus (Linnaeus)
Fourth segment of funicle without sensory ridges .............. A. ustulatus Haliday
Disc of the forewing with a hairless area ...................... A. breviphragma Soyka
Disc of the forewing without a hairless area ...................oooiiii e 4
External plate of the ovipositor each with 3 setae ...............ocooooeiiiiin 9
External plate of the ovipositor each with 2 setae ...............cc 5

Ovipositor projecting from the gaster by about one third of its length
................................................................................. A. ensifer Debauche

Ovipositor not projecting from the gaster or, if it does, by less than 1 third of its

JEILEER oot 6
Ovipositor slightly projecting from gaster ...................... A. bakkendorfi Soyka
Ovipositor not projecting from aster ..............ccocooiiiiiiiii 7
Third segment of funicle with 1 sensory ridge ............ A. valkenburgensis Soyka
Third segment of funicle without sensory ridges ..............ccooooiiiiiiinnn 8
Fifth segment of the funicle with 1 sensory ridge .................. A. arcuatus Soyka
Fifth segment of the funicle without sensory ridges .................. A. avalae Soyka
MesoSCutumm With 2 SELAE .........oiueiniieii e 10
Mesoscutum WIthOUL SELAE ...........coeevriiiiniiiii i 17

Ovipositor projecting from gaster by about 1 sixth of its length; ovipositor/fore tibia

TAtio ADOUL 3-3.2 ..ottt 11
Ovipositor projecting less than one sixth of its length or not at all from the gaster;
ovipositor/fore tibia ratio less than 3 ... 12
Body dark brown .................c A. subfuscus Foerster sensu Debauche

Body light YelloW ..........ccoovviiiiiiiiiiiii e, A. supremosimilis Soyka
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12.

"13.

14.

15.

16.

17.
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Ovipositor not projecting from gaster .............................................. 13
Ovipositor projecting from gaster by about one ninth or one tenth of its length; ovip-
ositor/fore tibia ratio about 2.5 ... 14
Third segment of funicle with 1 sensory ridge ...................... A. dilatatus Soyka
Third segment of funicle with 2 sensory ridges ...................... A. obvius Soyka
Third segment of funicle without sensory ridges .................. A. brocheri Schultz
Third segment of funicle with sensory ridges .......................................... 15
Body dark ... 16
Body light yellow ... A. similis Soyka

Third and fourth segments of funicle with 1 sensory ridge .............................
............................................................... A. obscurus Foerster sensu Soyka

Third and fourth segments of funicle with 2 sensory ridges ..... A. fennicus Soyka
Body yellow-reddish ............................. A. incarnatus Haliday
Body brown ... A. incarnatosimilis Soyka

Anagrus (Anagrus) atomus (Linnaeus)

Ichneumon atomus Linnaeus, 1767: 941.

Anagrus atomus (L.) Haliday, 1833: 347, Q.

Anagrus bartheli Tullgren, 1916: 8-11, & Q.

Anagrus atomus (L.); MacGill 1934: 57-63.

Anagrus minimus Menozzi, 1942: 38-39, Q.

Anagrus ustulatus Haliday; Soyka, 1946: 40, Q misidentified.
Anagrus atomus (L.); Debauche, 1948: 137-139, & Q.
Anagrus tullgreni Heqvist, 1954: 272-273, Q.

Anagrus devius Soyka, 1955: 25, Q, syn.n.

Anagrus gabitzi Soyka, 1955: 25, Q, syn.n.

Anagrus hundsheimensis Soyka, 1955: 24, Q, syn.n.

Anagrus kressbachi Soyka, 1955: 25, Q, syn.n.

Anagrus lemonicolor Soyka, 1955: 24, Q, syn.n.

Anagrus levis Soyka, 1955: 25, Q, syn.n.

Anagrus stammeri Soyka, 1955: 24, Q, syn.n.

Anagrus subfuscus Foerster; Soyka, 1955: 25, Q, misidentified.
Anagrus varius Soyka, 1955: 24, Q, syn.n.

Anagrus atomus (L.); Viggiani, 1970b: 14-15,16.

Anagrus atomus (L.); Graham, 1982: 197, 199-200.

Anagrus atomus (L.); Chiappini, 1987: 73-90, 3 Q.
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In addition to the typical features of the group, this species is characterized
by: third segment of funicle without sensory ridges; hairless mesoscutum; hairless
area on disc of forewing; forewing length/maximum width about 8-10; ovipo-
sitor/fore tibia ratio about 2.

1 consider the following specimens of the Soyka’s collection to be the holotypes
of the species they represent: the female, n® 358 standing under the name Anagrus
devius Soyka, labelled “type” by Soyka and collected at Kroessbach (Austria),
5-IX-1946; the female, n° 373 standinding under the name Anagrus hundsheimen-
sis Soyka, labelled “type” by Soyka and collected at Hundsheim (Austria), 24-
IX-1953; the female, n° 406 standing under the name Anagrus kressbachi Soyka,
labelled “type” by Soyka and collected at Kroessbach, 2-X-1949; the female, n°
422 standing under the name Anagrus lemonicolor Soyka, labelled “type” by Soy-
ka and collected at Domatschine (Breslau, Germany), VII-1934; the female, n°
497 standing under the name Anagrus varius Soyka, labelled “type” by Soyka and
collected at Ickchens Hof (Malchin, Germany), VIII-1935. I consider the male n°
407 labelled “type” by Soyka and collected at Kroessbach, 15-X-1949, to be the
allotype of Anagrus hundsheimensis Soyka.

I designate as lectotypes the female, n° 424 standing under the name Anagrus
levis Soyka (collected at Kroessbach, 26-1X-1949) and labelled “type” by Soyka
together with another one n° 425 (collected at Kroessbach, 26-IX-1949) which I
consider to be a paralectotype and the female, n° 370 standing under the name
Anagrus gabitzi Soyka (collected at Breslau, VIII-1933) and labelled “type” by Soy-
ka together with another one n° 372 (collected at Breslau, VIII-1933) which I con-
sider to be a paralectotype.

In the Soyka collection of the Naturhistorisches Museum in Vienna there is
only 1 specimen n° 479 (collected at Wolfshuhlen, Budberg, Germany, 12-V-1959)
labelled A. stammeri by Soyka himself, which I designate here as lectotype.

The females n° 488 and 490 labelled Anagrus ustulatus Haliday respectively
“type” and “paratype”, even though they were collected by Soyka in 1931 and
1935, are invalid designations.

The female n° 480 labelled Anagrus subfuscus Foerster “lectotype” by Soyka
is an invalid designation.

Specimens examined: Anagrus devius Soyka holotype n°358 Q, Anagrus gabitzi
Soyka lectotype n°370 Q and paralectotypes n° 371 @, Breslau, VIII-1933 and n°
372 Q; Anagrus hundsheimensis holotype n°373 Q and paratypes n°5 @, Hund-
sheim, 20-IX-1953, n° 374 Q, Breslau, VIII-1933, n° 375 @, Breslau, VIII-1933,
n°376 @, Hundsheim, 22-IX-1954, n°377 @, Hundsheim, 22-IX-1954, n°378 @,
Hundsheim, 22-1X-1954; Anagrus lemonicolor Soyka holotype n°422 Q; Anagrus
levis Soyka lectotype n°424 Q and paralectotype n°425 Q; Anagrus stammeri Soyka
lectotype n° 479 Q; Anagrus ustulatus Haliday sensu Soyka specimen n°® 488 and
490 Q@R and n° 489 3; Anagrus varius Soyka holotype n° 497 @; Anagrus subfuscus
Foerster sensu Soyka specimen n°® 480 Q; Anagrus kressbachi Soyka holotype
n°406 @, allotype n°407 @ (Naturhistorisches Museum, Vienna); Anagrus kress-
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bachi Soyka paratype of the collection of the Institut Royal des Sciences Naturelles
de Belgique @, Kroessbach, 2-X-1949; all the other material examined in my pre-
vious study on A. atomus (Chiappini, 1987) (Istituto di Entomologia, Piacenza).

Anagrus (Anagrus) ustulatus Haliday

Anagrus ustulatus Haliday, 1833: 346, 3,

Anagrus debilis Foerster; Soyka, 1955: 25, Q, syn. n. ().
Anagrus parvus Soyka, 1955: 24, Q, syn.n.

Anagrus sp. Chiappini, 1987: 90-91, & Q.

This species is very similar to A. atomus but differs from it by: fourth segment
of funicle without sensory ridges; forewing length/ maximum width about 7-9 (6.8
in the lectotype); ovipositor/fore tibia ratio about 1.8-1.9.

I have examined the lectotype (3) of A. ustulatus Haliday and the genitalia
are typical of the “atomus” group (7); the forewing has a hairless area on the disc
and macrochaetae as in A. atomus but is very wide in comparison with that of
the A. atomus while it is the same as in the species I found on bramble and rose
(1987) and in the specimens indicated by Soyka as “lectotype” of A. debilis Foers-
ter and “type” of A. parvus Soyka.

I consider the female, n° 455, standing under the name Anagrus parvus Soyka,
labelled “type” by Soyka and collected at Valkenburg (Holland), 7-X-1931 to be
the holotype of the species.

The female n° 355 labelled Anagrus debilis Foerster “lectotype” by Soyka is
an invalid designation.

Specimens examined: Anagrus ustulatus Haliday lectotype n° 70 & (National
Museum of Ireland, Dublin); Anagrus debilis Foerster sensu Soyka specimens
n° 355 and n° 356 QR (*); Anagrus parvus Soyka holotype n° 455 Q (Naturhis-
torisches Museum, Vienna); 2 Q9Q, prov. of Pavia (Italy), 20-111-1987; 3 Q9Q,
same locality, 30-V-1984; 1 Q, same locality, 15-IV-1985; 1 @, same locality,
10-X-1984; 1 @, same locality, 15-V-1984; 1 Q, prov. of Piacenza (Italy), 11-IX-
1985; 3 @@, same locality, 30-IV-1986; 1 Q, same locality, 3-VII-1986; 4 QQ 8
A3, same locality, 14-VII-1986; 2 QQ, same locality, 27-X-1986; 6 99, same
locality, 20-IV-1987; 4 QQ, same locality, 10-V-1987 (Istituto di Entomologia,
Piacenza).

(®) Soyka (1955) places this species among those which do not have a hairless area on disc
of forewing but (as can be seen on “lectotype”) this is not true.

(") According to Graham, the second male, which I have not seen, has genitalia like those of
the “atomus” group, which suggests to me that it is conspecific with the lectotype.

(3) The specimen (n° 356) labelled by Soyka A. debilis Foerster does not belong to this species
but to A. obscurus.
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Anagrus (Anagrus) breviphragma Soyka

Anagrus breviphragma Soyka, 1955: 25, Q.

Anagrus ovipositor Soyka, 1955: 25, Q, syn.n.
Anagrus supremus Soyka, 1955: 25, @, syn.n.
Anagrus vacuipennis Soyka, 1955: 25, @, syn.n.
Anagrus longigaster Soyka, 1955: 25, @, syn.n. (°)
Anagrus silwoodensis Walker, 1979: 200, & @, syn.n.

This species, in addition to the features typical of the “incarnatus” group is cha-
racterized by: first segment of the funicle about 1 third as long as the second,
usually longer than the third; hairless area on the forewing disc (1); forewing
length/ maximum width about 9-10.5; ovipositor projecting from the gaster for
about 1 seventh of its length; ovipositor/fore tibia ratio about 2.7-3.

Male with characteristic arrangement of setae on forewing and genitalia typical
of the “incarnatus” group.

The specimens I collected in spring from eggs of Cicadella viridis L. on Carex
sp. in Piacenza (Chiappini & Curto, 1987) belong to this species. These specimens
have a yellowish-brown colour whereas some others I collected in spring from eggs
of Cicadella viridis L. on Carex paniculata L. in Dijon have a more orange colour.
Walker (1979) stated that females of A. silwoodensis are a yellowish or brownish-
orange colour and that males are darker.

One of the species described by Abdul-Baki (named by him as Anagrus form
a.), which attacks the eggs of C. viridis through the leaf epidermis, appears to cor-
respond to this species.

I consider the following specimens of Soyka’s collection to be the holotypes
of the species they represent: the female n° 347 standing under the name Anagrus
breviphragma Soyka and labelled “type” by Soyka (locality and date not spe-
cified); the female n°® 426 standing under the name Anagrus longigaster Soyka,
labelled “type” by Soyka and collected at Kroessbach (Austria), 7-VII-1945; the
female n° 451 standing under the name Anagrus ovipositor Soyka, labelled “type”
by Soyka and collected at Ickchens Hof (Malchin, Germany), VIII-1936; the fe-
male n° 485 standind under the name Anagrus supremus Soyka, labelled “type”
by Soyka and collected at Hundsheim (Hainburg, Austria), 2-V1I-1944; the female
n° 491 standing under the name Anagrus vacuipennis Soyka, labelled “type” by

(°) In both the holotype and the paratype of 4. longigaster Soyka the hairless area is slightly
less evident, but Graham, when treating of 4. silwoodendis Walker, states that this cha-
racter may be more or less accentuated.

(19) In this case almost the whole posterior half of the forewing blade is completely hairless

(fig. 18), whereas in 4. atomus and A. ustulatus the hairless area is limited to an oval por-
tion on the distal third of the posterior half of the disc (fig. 19).
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Soyka and collected at Hundsheim, 21-1X-1953. T consider to be the allotype of
Anagrus breviphragma Soyka the male n°348 labelled “type” by Soyka (locality
and date not specified).

Specimens examined: Anagrus breviphragma Soyka holotype n° 347 Q@ and
allotype n° 348 &; Anagrus longigaster Soyka holotype n° 426 @ and paratype
n® 427 Q, Gueterslohe (Germany), 30-04-1959; Anagrus ovipositor Soyka
holotype n°® 451 Q; Anagrus supremus Soyka holotype n® 485 Q; Anagrus
vacuipennis Soyka holotype n°® 491 @ (Naturhistorisches Museum, Vienna);
Anagrus silwoodensis Walker holotype and paratypes MIIOI/3.4 Q9 and
MIIOI/2 & (British Museum of Natural History, London); 13 22 9 33, prov.
of Piacenza (Italy), 30-X-1985, in eggs of Cicadella viridis L. in Carex spp.; 7
Q@2 7 83, same locality, 14-11-1984, same host and plant; 1 @ 1 &, Dijon
(France), 22-1V-1989, same host on Carex paniculata L. (Istituto di Entomo-
logia, Piacenza).

Anagrus (Anagrus) ensifer Debauche

Anagrus ensifer Debauche, 1948: 136-137, Q.
Anagrus incarnatus Haliday; Bakkendorf (part.), 1926: 249-270.
Anagrus ensifer Debauche; Walker, 1979: 200, & Q.

This species, in addition to the features typical of the “incarnatus” group, is
characterized by: third segment of the funicle without sensory ridges; 2 setae on
mesoscutum; forewing uniformly covered with hairs; forewing length/ maximum
width about 10; 2 setae on each of the external plates of the ovipositor; extraor-
dinarily long ovipositor, projecting from gaster by about 1 third of its length; ovi-
positor/fore tibia ratio about 3.9-4.

On the basis of Walker’s (1979) and Abdul-Baki’s (1979) observations, this spe-
cies probably includes biologically distinct forms.

Specimens examined: Anagrus ensifer Debauche holotype n°137 @, Vossem
(Belgium), 18-V-1941; 1 @, Schliffkopf (Germany), 27-VIII-1959 (Institut Royal
des Sciences Naturelles de Belgique, Brussels).

Anagrus (Anagrus) bakkendorfi Soyka

Anagrus bakkendorfi Soyka, 1946: 40, Q.
Anagrus latipennis Soyka, 1955: 24, Q, syn.n.

This species, in addition to the features typical of the “incarnatus” group, is
characterized by: third segment of funicle without sensory ridges and shorter than
the second and all the following ones; club longer than the sixth and fifth funicle
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segments together; 2 setae on the mesoscutum; very wide forewing uniformly co-
vered with hairs; forewing length/ maximum width about 7 (''); 2 setae on the ex-
ternal plates of the ovipositor; ovipositor projecting from gaster by about 1 se-
venth-eighth of its length; ovipositor/fore tibia ratio about 2.8.

I consider the following specimens of the Soyka’s collection to be the holo-
types of the species they represent: the female, n® 340, standing under the name
Anagrus bakkendorfi Soyka, labelled “type” by Soyka and collected at Valken-
burg (Holland), 7-X-1931; the female, n° 417, standing under the name Anagrus
latipennis Soyka, labelled “type” by Soyka and collected at Ickchens Hof (Mal-
chin, Germany), VIII-1935. I consider to be the allotype of Anagrus latipennis
Soyka the male n°418 labelled “type” by Soyka and collected at Breslau (Ger-
many), 26-X-1933.

Specimens examined: Anagrus bakkendorfi Soyka holotype n° 340 @ and pa-
ratypes n°342 and n° 343 @@, Valkenburg, 7-X-1931; Anagrus latipennis Soyka
holotype n° 417 @, allotype n° 418 @ and paratype n° 420 Q, Valkenburg, 7-X-
1931 (Naturhistorisches Museum, Vienna); Anagrus bakkendorfi Soyka paratype
Q, Valkenburg (Holland), 7-X-1931 (Institut Royal des Sciences Naturelles de Bel-
gique, Brussels) (12).

Anagrus (Anagrus) valkenburgensis Soyka
Anagrus valkenburgensis Soyka, 1955: 24, Q.

This species is very similar to A. bakkendorfi but differs from it by: third seg-
ment of funicle with 1 sensory ridge and as long as the second one; ovipositor
not projecting from gaster.

I consider the female, n° 494, standing under the name Anagrus valkenburgensis
Soyka, labelled “type” by Soyka and collected at Valkenburg, 7-X-1931 to be the
holotype of the species. I consider the male n° 492 labelled “type” by Soyka, col-
lected at Valkenburg (Holland), 15-X-1931 to be the allotype of Anagrus valken-
burgensis Soyka.

Specimens examined: Anagrus valkenburgensis Soyka holotype n° 494 Q, al-
lotype n° 492 3 and paratype n° 493 @, Valkenburg, 15-X-1931 (Naturhistorisches
Museum, Vienna).

(1) In his description of the species Soyka (1946) stated that “the forewings are only 6 times
as long as wide”, whereas in his key (1955) he mentions the same species as having a fore-
wing 8 times as long as wide.

(12) This specimen and the paratype n°342 do not belong to the species A. bakkendorfi but
to A. arcuatus.
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Anagrus (Anagrus) arcuatus Soyka
Anagrus arcuatus Soyka, 1955: 24, Q.

This species is very similar to A. bakkendorfi but differs from it by: ovipositor
not projecting from gaster; ovipositor/fore tibia ratio about 1.8-2.

I consider the female n° 355 labelled Anagrus arcuatus Soyka “type” by Soyka
(locality not specified, 19-VI-1942) to be the holotype of the species.

Specimens examined: Anagrus arcuatus Soyka holotype n° 335 Q (Naturhis-
torisches Museum, Vienna); 10 @@ Exlangen (Great Britain) (Muséum d’Histoire
Naturelle, Genéve).

Anagrus (Anagrus) avalae Soyka

Anagrus avalae Soyka, 1955: 24, Q.
Anagrus diversicornis Soyka, 1955: 24, Q, syn.n

This species is very similar to 4. bakkendorfi but differs from it by: fifth seg-
ment of the funicle without sensory ridges; ovipositor not projecting from gaster.

I consider the following specimens of the Soyka’s collection to be the holotypes
of the species they represent: the female, n° 338 standing under the name Anagrus
avalae Soyka, labelled “type” by Soyka and collected at Avala-Berg (Belgrade,
Yugoslavia), 28-VIII-1934; the female, n° 362 standing under the name Anagrus
diversicornis Soyka, labelled “type” by Soyka and collected at Valkenburg (Hol-
land), 7-X-1931.

Specimens examined: Anagrus avalae Soyka holotype n° 338 Q; Anagrus di-
versicornis Soyka holotype n° 362 Q (Naturhistorisches Museum, Vienna).

Anagrus (Anagrus) subfuscus Foerster sensu Debauche

Anagrus subfuscus Foerster, 1847: 214, 3.

Anagrus subfuscus Foerster; Heymons, 1908: 137-150, Q.

Anagrus subfuscus Foerster; Martin, 1912: 595-598.

Anagrus subfuscus Foerster; Ruschka & Thienemann, 1913: 82-83.
Anagrus subfuscus Foerster; Thienemann, 1916: 49,

Anagrus subfuscus Foerster; Henriksen, 1918-19: 150-155.
Anagrus incarnatus subfuscus Foerster; Debauche, 1948: 135, & Q.
Anagrus subfuscus Foerster; Sahad & Hirashima, 1984: 63,64-65.

This species is characterized, apart from the typical features of the group, by:
third segment of funicle with 1 sensory ridge and shorter than the second as long
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as twice the first one; club shorter than the sixth and fifth funicle segments to-
gether; 2 setae on the mesoscutum; forewing without hairless area on the disc; fore-
wing length/ maximum width about 8-8.5; 3 setae on the external plates of the
ovipositor; ovipositor projecting from gaster by about 1 sixth of its length; ovi-
positor/fore tibia ratio about 3-3.2.

Foerster’s material, as already stated, does not exist any more so that a neotype
ought to be designated on the bases of Foerster’s description, which is in fact very
poor.

For these reasons I consider Debauche’s interpretation of the species to be the
valid one even though he does not specify if he had examined Foerster’s types.

The specimens in Debauche’s collection labelled “Anagrus incarnatus subfuscus
Foerster 1847~ are all males except for slide n° 181, collected at Eegenhoven on
the 18-5-1942. This is the one which corresponds to Debauche’s description and
drawings, and which I designate as neotype.

This specimen corresponds, in almost all the characters considered, to Hey-
mons’s description, except for the arrangement of the sensory ridges on the seg-
ments of the funicle and the club. Heymons stated that these sensory ridges are
1 on the seventh segment of the antenna, 2 on the eighth and 4 on the club, whe-
reas the neotype has sensory ridges also on the fifth and sixth segments of the
antenna and 5 of them on the club.

The drawings of A. subfuscus by Sahad & Hirashima (1984) do not report the
2 setae on mesoscutum, so it would seem that 2 different species are involved,
even though all the other features considered are the same.

A. subfuscus is a much larger species than the others of the genus. I myself re-
cently collected a female specimen belonging to this species from eggs of leaf-
hoppers on Carex paniculata L. in France which seems, as Debauche had already
pointed out, to be quite rare.

Specimens examined: Anagrus incarnatus subfuscus Foerster sensu Debauche
specimens of the Debauche collection (Institut Royal des Sciences Naturelles de
Belgique, Brussels); 1 @, Dijon (France), on Cicadella viridis 1., 22-1V-1989
(Istituto di Entomologia, Piacenza).

Anagrus (Anagrus) supremosimilis Soyka
Anagrus supremosimilis Soyka, 1955: 26, Q.

This species is very similar to the previous one, but it is light yellow, and not
brown like A. subfuscus. «

I consider the female n°484 labelled Anagrus supremosimilis Soyka “type” by
Soyka, collected at Weidenhof (Breslau, Germany), VII-1934 to be the holotype
of the species.

Specimens examined: Anagrus supremosimilis Soyka holotype n° 484 Q (Na-
turhistorisches Museum, Vienna).
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Anagrus (Anagrus) dilatatus Soyka
Anagrus dilatatus Soyka, 1955: 25, Q.

This species, in addition to the features typical of the “incarnatus” group is cha-
racterized by: 1 sensory ridge on the third segment of the funicle; 2 setae on the
mesoscutum; forewing without hairless area; forewing length/maximum width
about 8.5; short ovipositor not projecting at all from gaster; ovipositor/fore tibia
ratio about 1.9.

I consider the female n°359 labelled Anagrus dilatatus Soyka “type” by Soyka,
collected at Valkenburg (Holland), 7-X-1931 to be the holotype of the species.

Specimens examined: Anagrus dilatatus Soyka holotype n° 359 Q@ (Naturhis-
torisches Museum, Vienna).

Anagrus (Anagrus) obvius Soyka

Anagrus obvius Soyka, 1955: 26, Q.
Anagrus longus Soyka, 1955: 26, Q, syn.n.

This species is distinguished from A. dilatatus in having 2 sensory ridges, rather
than 1, on the third segment of the funicle.

I consider the following specimens of the Soyka’s collection to be the ho-
lotypes of the species they represent: the female, n° 444 standing under the name
Anagrus obvius Soyka, labelled “type” by Soyka and collected at Kroessbach
(Austria), 20-IX-1945; the female, n° 429 standing under the name Anagrus lon-
gus Soyka, labelled “type” by Soyka and collected at Gschnitz Tal (Austria),
16-1X-1944.

Specimens examined: Arnagrus obvius Soyka holotype n° 444 Q, Anagrus lon-
gus Soyka holotype n°429 @ (Naturhistorisches Museum, Vienna).

Anagrus (Anagrus) brocheri Schulz

Anagrus brocheri Schulz, 1910: 192-193, & Q.
Anagrus andrease Soyka, 1955: 26, Q, syn.n.
Anagrus latior Soyka, 1955: 25, Q, syn.n.

This species, in addition to the features typical of the “incarnatus” group is cha-
racterized by: third segment of funicle without sensory ridges; 2 setae on mesos-
cutum; forewing without hairless area; forewing length/ maximum width about
8.5-9; ovipositor projecting from gaster 1 ninth or tenth of its length; ovipositor/
fore tibia ratio about 2.0-2.4.
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I consider the following specimens of the Soyka’s collection to be the holotypes
of the species they represent: the female, n° 334 standing under the name Anagrus
andreae Soyka, labelled “type” by Soyka and collected at Neusiedler See (Austria),
11-VIII-1942; the female, n° 414 standing under the name Anagrus latior Soyka,
labelled “type” by Soyka and collected at Neusiedler See, 11-VIII-1942.

I consider the female and the male mounted on the same slide, labelled 4. bro-
cheri Schulz “types” by Schulz and collected at Vandoeuvres (Genéve, Switzer-
land), IX-1906 to be respectively the holotype and the allotype.

Specimens examined: Anagrus brocheri Schulz holotype @ and allotype & (Mu-
séum d’Histoire Naturelle, Genéve); Anagrus andreae Soyka holotype n° 334 Q,
Anagrus latior Soyka holotype n°414 @ (Naturhistorisches Museum, Vienna).

Anagrus (Anagrus) similis Soyka

Anagrus similis Soyka, 1955: 26, Q.
Anagrus flavus Foerster; Soyka, 1955: 25, Q.
Anagrus holci Walker, 1979: 198, 3 <.

This species is identical to A. brocheri except that the third segment of the fu-
nicle bears 1 sensory ridge and the body colour is light yellow.

I consider the female, n° 478 standing under the name Anagrus similis Soyka,
Jabelled “type” by Soyka and collected at Ickchens Hof (Malchin, Germany),
VIII-1935 to be the holotype of the species.

The female n°368 labelled Anagrus flavus Foerster “lectotype” by Soyka is an
invalid designation.

Specimens examined: Anagrus similis Soyka holotype n° 478 @; Anagrus flavus
Foerster sensu Soyka Q (Naturhistorisches Museum, Vienna); Anagrus holci
Walker holotype and paratypes n° MIIOO /3,4 22 and n° MIIOO/5 & (British
Museum of Natural History, London).

Anagrus (Anagrus) obscurus Foerster sensu Soyka

Anagrus obscurus Foerster, 1861: 43, Q.
Anagrus obscurus Foerster; Soyka, 1955: 25, Q.

This species is identical to 4. brocheri except that the third segment of the fu-
nicle bears 1 sensory ridge. Fourth segment of the funicle with 1 sensory ridge.

Foerster’s material, as already stated, does not exist any more so that a neotype
ought to be designated on the bases of Foerster’s description, which is, in fact,
very poor. -

Anyway, as Soyka’s interpretation of the species concords, as far as is possible,
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with Foerster’s description and as the examination of Soyka’s specimen proved
it to be a valid species, I designate the female n® 442, collected at Kroessbach (Aus-
tria) and labelled Anagrus obscurus Foerster “lectotype” by Soyka (invalid de-
signation) as neotype.

The specimen n° 443 labelled Anagrus obscurus, Foerster “lectotype” by Soyka
is an invalid designation.

The specimens reared from leafhoppers eggs laid individually along the vena-
tion of Carex sp. leaves (Chiappini, 1987) belong to A. obscurus.

Specimens examined: Anagrus obscurus Foerster sensu Soyka neotype n° 442
@ and specimen n° 443 @ (Naturhistorisches Museum, Vienna); 22 29 30 34,
prov. of Piacenza (Italy), in leafhopper eggs in Juncus leaves, 15-11-1984 (Istituto
di Entomologia, Piacenza).

Anagrus (Anagrus) fennicus Soyka
Anagrus fennicus Soyka, 1955: 26, Q.

This species differs from A. obscurus in having 2 sensory ridges on the third
and fourth segment of the funicle instead of 1.

I consider the female, n° 4 standing under the name Anagrus fennicus Soyka,
labelled “paratype” by Soyka and collected in Finland (28° lat., 68°10’long.), 29-
VIII-1938 to be the holotype of the species as it is the only specimen under this
name in Soyka’s collection.

Specimens examined: Anagrus fennicus Soyka holotype n® 4 @ (Naturhisto-
risches Museum, Vienna).

Anagrus (Anagrus) incarnatus Haliday

Anagrus incarnatus Haliday, 1833: 347, Q.

Anagrus incarnatus Haliday; Foerster, 1847: 215.

Anagrus incarnatus Haliday; Bakkendorf (part.), 1926: 249-270.
Anagrus incarnatus incarnatus Haliday; Debauche, 1948: 132-135, & Q.
Anagrus pallidus Foerster; Soyka, 1955: 26, Q, syn. n.

Anagrus neopallidus Soyka, 1955: 26, Q, syn.n.

Anagrus pallidior Soyka, 1955: 26, Q, syn.n.

? Anagrus atomus (L.); Maillet, 1960, Q, 197-208, misidentified.

? Anagrus incarnatus Haliday; Radu & Botoc: 1960: 321-323.
Anagrus incarnatus Haliday; Graham, 1982: 197-200.

? Anagrus incarnatus Haliday; Sahad & Hirashima, 1984: 46-50, 9.

This species is characterized, apart from the typical features of the group, by:
third segment of funicle with 1 sensory ridge and as long as 1 third of the second
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one; hairless mesoscutum; forewing without hairless area; forewing length/ma-
ximum width about 8-10; ovipositor projecting about 1 eighth of its length or even
not at all from gaster; ovipositor/fore tibia ratio about 2.2-2.8.

Referring to the specimens of 4. incarnatus they studied, Sahad & Hirashima
(1984) stated that there were only 4 sensory ridges on the club, so it would seem
that 2 different species are involved, even though all the other features considered
are the same.

I consider the following specimens of Soyka’s collection to be the holotypes of
the species they represent: the female, n° 435 standing under the name Anagrus neo-
pallidus Soyka, labelled “type” by Soyka and collected at Hundsheim (Hainburg,
Austria), 22-1X-1954; the female, n° 452 standing under the name Anagrus pallidior
Soyka, labelled “type” by Soyka and collected at Hundsheim, 10-VIII-1942.

The female n® 453 labelled Anagrus pallidus Foerster “lectotype” by Soyka is
an invalid designation.

Specimens examined: Anagrus incarnatus Haliday lectotype @ (National Mu-
seum of Irelad, Dublin); Anagrus incarnatus incarnatus Haliday sensu Debauche
specimens of the Debauche collection (Institut Royal des Sciences Naturelles de
Belgique, Brussels), Anagrus pallidus Foerster sensu Soyka specimen n° 453 @,
Valkenburg (Holland), 7-X-1931; Anagrus neopallidus Soyka holotype n°® 435 Q,
Anagrus pallidior Soyka holotype n° 452 Q (Naturhistorisches Museum, Vienna).

Anagrus (Anagrus) incarnatosimilis Soyka

Anagrus incarnatosimilis Soyka, 1955: 25, Q.
Anagrus danicus Soyka, 1955: 26, @, syn.n.
Anagrus pulcher Soyka, 1955: 25, Q, syn.n. (%)
Anagrus pulcherrimus Soyka, 1955: 26, @, syn. n.
Anagrus varicolor Soyka, 1955: 26, Q, syn.n.
Anagrus mutans Walker, 1979: 199, & @, syn.n.

? Anagrus stenocrani Walker, 1979: 198, & Q.
Anagrus mutans Walker; Graham, 1982: 197-199.

This species differs from the previous one in being darker in colour (). Walker

(13) Soyka (1955) placed A. pulcher among the species characterized by the presence of a hair-
less area on the disc of the forewing, but examination of the holotype revealed that the
wing is uniformly covered with hairs.

(¥) Graham distinguished the species Anagrus incarnatus Haliday from the species Anagrus
mutans Walker on the basis of the difference in colour: the first paler and the other darker.
Sahad and Hirashima (1984), also treating of A. incarnatus, stated that it could vary from
a yellow colour to brown depending on whether it developed in eggs of Niliparvata hugens
or Nephotettix cincticeps. The latter authors, however, did not specify the reasons that
made them believe both these populations belonged to the same species.
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stated that the females may have a colour varying from light brownish-orange to
dark brown.

This species includes forms that differ slightly in morphology but which could
be distinguished only through examination of series of individuals of well-defined
populations. In particular, there are individuals of larger dimensions which have
a longer ovipositor slightly projecting from gaster ( ovipositor/fore tibia ratio
about 2.4-3.2) whereas others have an ovipositor which does not project from gas-
ter and is of reduced length compared with the larger specimens (ovipositor/fore
tibia ratio about 1.9-2.1).

This distinction may correspond, on the basis of Walker’s (1979) description
to that existing between the species A. mutans and A. stenocrani even though the
paratype of this latter species, examined by me, does not correspond to the des-
cription regarding the ovipositor and gaster, but is the same as the paratypes of
A. mutans.

The specimens of A. stenocrani were obtained by Walker (1979) from eggs of
Stenocranus minutus (Fabricius) in Dactylis glomerata L., while the specimens
of A. mutans were obtained by Walker from eggs of Mullerianella fairmairei (Per-
ris) and of C. viridis. Again from eggs of Mullerianella fairmairei (Perris) and
of C. viridis in Juncus sp. Abdul-Baki (1979) obtained 2 distinct populations,
called Anagrus form f. and Anagrus form g. respectively.

According to the data given by Abdul-Baki the 2 species he recognized differ
not only in their host species but also in their manner of depositing the eggs: Ana-
grus form f. lays its eggs through the opening in the plant tissues caused by the
leafhoppers, whereas Anagrus form g. makes its own hole in the plant tissue,
and therefore it is probable that A. mutans itself may include at least 2 distinct
species.

Males have genitalia typical of the “incarnatus” group. I consider the following
specimens of the Soyka’s collection to be the holotypes of the species they repre-
sent: the female, n° 383, standing under the name Anagrus incarnatosimlis Soyka,
labelled “type” by Soyka and collected at Hundsheim (Hainburg, Austria), 21-
IX-1953; the female, n° 354, standing under the name Anagrus danicus Soyka,
labelled “type” by Soyka and collected near Kopenhagen (Denmark), 21-111-1945;
the female, n® 462, standing under the name Anagrus pulcher Soyka, labelled
“type” by Soyka and collected at Domatschine (Breslau, Germany), VII-1934; the
female, n° 473, standing under the name Anagrus pulcherrimus Soyka, labelled
“type” by Soyka and collected at Hundsheim, 22-IX-1954; the female, n° 496 stand-
ing under the name Anagrus varicolor Soyka, labelled “type” by Soyka and col-
lected at Hundsheim, 8-IX-1940. I consider the male n°353 labelled “type” by Soy-
ka and collected near Kopenhagen, 21-111-1945 to be the allotype of Anagrus da-
nicus Soyka.

"The specimen labelled A. pulcherrimus Soyka n°472 & “type” and collected and
collected at Hundsheim, 22-IX-1954 does not belong to this species as it bears
2 setae on the mesoscutum and therefore cannot be considered the allotype.
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Specimens examined: Anagrus incarnatosimilis Soyka holotype n° 383 @, pa-
ratypes n° 6 @, Hundsheim, 26-IX-1953 and 382 Q, Neustadt (Breslau, Germany),
V-1934; Anagrus danicus Soyka holotype n° 354 Q and allotype n°353 &; Anagrus
pulcher Soyka holotype n° 462 Q, Anagrus pulcherrimus Soyka holotype n° 473
Q and specimen n°472 Q; Anagrus varicolor Soyka holotype n® 496 @ (Naturhis-
torisches Museum, Vienna); Anagrus mutans Walker holotype and paratypes
MIIOI/ 1, MIIOO/8 QQ and MIIOO/7 3; Anagrus stenocrani Walker holotype
and paratype MITOO/6 Q@ (British Museum of Natural History, London); 5 ole;
3 33, prov. of Piacenza (Italy), in eggs of C. viridis, 30-X-1985; 16 Q21 &, same
locality, 29-IX-1984 (Istituto di Entomologia, Piacenza).
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SUMMARY

The author has reviewed the European species of Anagrus Haliday genus.

The specimens of the Debauche, Soyka and Walker collections were examined together
with other specimens collected by the author. A. nigriceps (Smits van Burgst), A. incar-
natus fuscus Botoc and an unnamed species keyed by Graham (1982) were not studied
and therefore not included in this review.

The genus is subdivided into 3 subgenera: Paranagrus Perkins, Anagrella Bakkendorf
and Anagrus Haliday s. str.. This last subgenus is itself subdivided in 2 groups: the
“atomus” and “incarnatus” species group.

The characters used in species descriptions are discussed.

The following species are considered to occur in Europe: 4. arcuatus Soyka, A. avalae
Soyka, A. bakkendorfi Soyka, A. breviphragma Soyka, A. brocheri Schultz, A. dilatatus
Soyka, A. ensifer Debauche, A. fennicus Soyka, A. incarnatus Haliday, A. incarnatosimilis
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Soyka, A. obscurus Foerster sensu Soyka, A. obvius Soyka, A. similis Soyka, A. subfuscus
Foerster sensu Debauche, A. supremosimilis Soyka, A. ustulatus Haliday, A. valkenbur-
gensis Soyka.

A key to females and descriptions of the species are given.

The following species have been placed in synonymy: Anagrus devius Soyka, Anagrus
gabitzi Soyka, Anagrus hundsheimensis Soyka, Anagrus kressbachi Soyka, Anagrus le-
monicolor Soyka, Anagrus levis Soyka, Anagrus stammeri Soyka and Anagrus varius Soy-
ka with Anagrus atomus (L.); Anagrus parvus Soyka with Anagrus ustulatus Haliday; Ana-
grus ovipositor Soyka, Anagrus supremus Soyka, Anagrus vacuipennis Soyka and Ana-
grus longigaster Soyka with Anagrus breviphragma Soyka; Anagrus latipennis Soyka with
Anagrus bakkendorfi Soyka; Anagrus diversicornis Soyka with Anagrus avalae Soyka;
Anagrus longus Soyka with Anagrus obvius Soyka; Anagrus latior Soyka and Anagrus
andreae Soyka with Anagrus brocheri Schulz; Anagrus holci Walker with Anagrus similis
Soyka; Anagrus neopallidus Soyka and Anagrus pallidior Soyka with Anagrus incarnatus
Haliday; Anagrus danicus Soyka, Anagrus pulcher Soyka, Anagrus pulcherrimus Soyka,
Anagrus varicolor Soyka, Anagrus mutans Walker and Anagrus stenocrani Walker with
Anagrus incarnatosimilis Soyka.

RIASSUNTO

Revisione delle specie europee del genere Anagrus Haliday (Hymenoptera Chalcidoidea).

L’autore ha revisionato le specie europee del genere Anagrus Haliday.

Sono stati esaminati gli esamplari delle collezioni Debauche, Soyka e Walker oltre ad
altri esemplari raccolti dall’autore stesso. Non sono state studiate e quindi non sono state
inserite nella revisione: A. nigriceps (Smits van Burgst), A. incarnatus fuscus Botoc e la
specie indeterminata inserita da Graham (1982) nella sua chiave delle specie.

11 genere viene suddiviso nei sottogeneri Paranagrus Perkins, Anagrella Bakkendorf e
Anagrus Haliday s. str.. Quest’ultimo sottogenere viene a sua volta distinto in 2 gruppi
di specie: I’ “atomus” e I’ “incarnatus”.

I caratteri utilizzati nelle descrizioni delle specie vengono discussi.

Sono considerate presenti in Europa le seguenti specie: A. arcuatus Soyka, A. avalae
Soyka, A. bakkendorfi Soyka, A. breviphragma Soyka, A. brocheri Schultz, A. dilatatus
Soyka, A. ensifer Debauche, A. fennicus Soyka, A. incarnarus Haliday, A. incarnatosimilis
Soyka, A. obscurus Foerster sensu Soyka, A. obvius Soyka, A. similis Soyka, A. subfuscus
Foerster sensu Debauche, A. supremosimilis Soyka, A. ustulatus Haliday, A. valkenbur-
gensis Soyka.

Viene fornita una chiave di classificazione delle femmine e una descrizione delle specie.

Le specie seguenti sono state messe in sinonimia: Anagrus devius Soyka, Anagrus ga-
bitzi Soyka, Anagrus hundsheimensis Soyka, Anagrus kressbachi Soyka, Anagrus lemo-
nicolor Soyka, Anagrus levis Soyka, Anagrus stammeri Soyka e Anagrus varius Soyka
con Anagrus atomus (L.); Anagrus parvus Soyka con Anagrus ustulatus Haliday, Anagrus
ovipositor Soyka, Anagrus supremus Soyka, Anagrus vacuipennis Soyka e Anagrus lon-
gigaster Soyka con Anagrus breviphragma Soyka; Anagrus latipennis Soyka con Anagrus
bakkendorfi Soyka;, Anagrus diversicornis Soyka con Anagrus avalae Soyka; Anagrus lon-
gus Soyka con Anagrus obvius Soyka; Anagrus latior Soyka e Anagrus andreae Soyka
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con Anagrus brocheri Schulz; Anagrus holci Walker con Anagrus similis Soyka; Anagrus
neopallidus Soyka e Anagrus pallidior Soyka con Anagrus incarnatus Haliday; Anagrus
danicus Soyka, Anagrus pulcher Soyka, Anagrus pulcherrimus Soyka, Anagrus varicolor
Soyka, Anagrus mutans Walker e Anagrus stenocrani Walker con Anagrus incarnatosi-
milis Soyka.

Key words: Mymaridae, Anagrus, taxonomy.
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