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Abstract: A new species of Hyssopus is described, and compared with related species such as H. nigritulus (Zetterstedt) and
others. Hyssopus mediterraneus sp. n. (Eulophidae) was reared from fruits of Asphodelus cerasiferus collected in Spain and
France, as a gregarious ectoparasitoid of the larvae of Cochylis epilinana Duponchel (Lepidoptera: Tortricidae).
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Una nueva especie de Hyssopus Girault de Espaiia y Francia (Hymenoptera, Chalcidoidea: Eulophidae)

Resumen: Se describe una nueva especie de Hyssopus, y se compara con especies relacionadas como H. nigritulus (Zetters-
tedt) y otras. Hyssopus mediterraneus sp. n. (Eulophidae) se obtuvo a partir de frutos de Asphodelus cerasiferus colectados en
Espafia y Francia, como ectoparasitoide gregario en larvas de Cochylis epilinana Duponchel (Lepidoptera: Tortricidae).
Palabras clave: Hymenoptera, Chalcidoidea, Eulophidae, Hyssopus, nueva especie.

Taxonomy/Taxonomia: Hyssopus mediterraneus sp.n.

Introduccion

The genus Hyssopus Girault, 1916 was described from a
single nearctic species, H. thymus. Subsequently it has been
treated as a valid genus in North America, but in Europe,
until recently, it has been treated as a distinct group in Ela-
chertus Spinola, 1808 (Askew, 1964; Boucek, 1965) oras a
subgenus of Elachertus (see Bouc¢ek & Askew, 1968). The
nearctic species were revised by Schauff (1985), and recent
European authors, considering Hyssopus as a valid genus,
transferred a number of European species from Elachertus
to Hyssopus. Nearctic species of the genus look more dif-
ferent from Elachertus than do European species, and this
has led to the different treatment of Hyssopus by previous
authors (Boucek, 1988). Sixteen species of Hyssopus (8
nearctic and 8 palearctic) have been described (Noyes,
2011).

Schauff (1985) and Boucek (1988) distinguish Hys-
sopus from Elachertus and related genera by the following
characters: a semiglobose pronotum, which is as long as or
longer than broad, as wide as the mesoscutum, not narrowed
anteriorly and sloping gradually towards the foramen; by
the mid lobe of the mesoscutum bearing only four setae; and
by the fine, delicately engraved, sometimes partly obsoles-
cent, reticulate or coriaceous sculpture on the thorax. A
number of palearctic species currently in Elachertus are
known to share these characters and could be transferred to
Hyssopus. LaSalle & Huang (1994) placed E. pallidus
Askew, 1964 in Hyssopus, and commented upon, but did
not transfer, E. deplanatus (Ratzeburg, 1852) and E. scobi-
ciae Erdos, 1958. E. lasiodermae Hedqvist, 1977 and E.
tumidiscapus Askew, 1982 should also probably be trans-
ferred. However, before formally proposing these new com-
binations, a revision of Elachertus is necessary.

Species of Hyssopus are primary ectoparasitoids of
small Lepidoptera larvae, mainly of Tortricidae, Pyralidae,
Coleophoridae, Gelechiidae and Sesiidae, that mine or bore

237

in the stems, twigs or cones of various trees, shrubs and
herbs (Boucek, 1988). Some of these caterpillars are major
pests of several cultivated plants. Species are generally
quite polyphagous, and appear to be niche specific rather
than host specific (LaSalle & Huang, 1994), but species
with very diverse hosts may be aggregates of cryptic spe-
cies. A few Hyssopus species are also known as parasitoids
of Coleoptera, or hyperparasitoids of Diptera Tephritidae
(Yefremova & Vidal, 1997).

Material and methods

Samples of Asphodelus cerasiferus fruits were collected in
the field, at several Spanish localities and in different sea-
sons of the year, during a wider survey of the Chalcidoidea
present in Asphodelus fruits (Askew et al., in prep.). One
sample was also collected and kindly sent from southern
France by H. Dumas. Plant samples were stored indoors in
polythene bags, controlled for condensation and fungal
growth, and checked periodically for chalcid emergences.
One of the Hymenoptera emerged proved to be a new Hys-
sopus species, and samples were properly examined for
further observations of its host and biology.

Emerged specimens were either killed with ethyl ace-
tate, or placed directly in ethanol. Some were placed di-
rectly in pure ethanol and stored in a freezer for possible
DNA analysis. Specimens in ethanol were dried using
HMDS, and mounted on cards. Some parts of antennae and
wings were placed in microscope slides for detailed obser-
vation, using PVA as the mounting medium. Observations
of card mounted specimens were made using a stereomicro-
scope with a maximum magnification of 90x, and a 144-
LED ring as a light source. Measurements were taken
mostly at maximum magnification, with an eye-piece mi-
crometer with a scale of 10 mm divided by 100 units.



Measurements were taken from the holotype, the allotype
and seven paratypes, the plausible range of values for each
measurement was evaluated, and any extreme value consid-
ered erroneous was either checked for accuracy or dis-
carded. Terminology for description follows Gibson (1997)
and Boucek (1988).

Photographs of whole specimens were taken with a
compact digital camera placed over a trinocular stereomi-
croscope. Details of antennae and wings were similarly
taken from slides with a trinocular optical microscope, and
details of head and mesosoma from sectioned parts with a
trinocular metallurgical microscope. Multiple images of
each photograph were combined using CombineZ5 software
(Alan Hadley, micropics.org.uk).

Several species of Hyssopus were examined for com-
parison in description. These include samples from the au-
thor's collection, as well as voucher specimens kindly sent by
R.R. Askew and deposited in the author's collection. The
voucher specimens were the following: Hyssopus nigritulus
(Zetterstedt, 1838): England: 2 9 @, Wytham Berks, 1960, ex.
Dipsacum heads (R.R. Askew); France: 1 9, 1 &, Dordogne,
2009, ex. Asphodelus albus fruits (R.R. Askew); H. olivaceus
(Thomson, 1878): Scotland: 2 ¢ 9, Inverness, Loch, 1973, ex.
Coleophoridae on Juncus (R.R. Askew); H. geniculatus (Har-
tig, 1838): Norway: 4 22, 2 43, Favang, 1963, ex. Picea
cones (A. Bakke). Other species, such as H. cracens Graham,
1983, Elachertus tumidiscapus Askew, 1982 and E. lasio-
dermae Hedqvist, 1977 were not actually seen, but compared
on the basis of descriptions and illustrations.

Results and discussion
Hyssopus mediterraneus sp.n.

DIAGNOSIS. Body with head and mesosoma black with
slightly bluish reflections, gaster dark reddish brown.
Mesosoma arched with propodeum sloping. Scutellum flat-
tened, coriaceous with finely engraved reticulate sculpture.
Female gaster elongate. Male antenna with broadened scape.

DESCRIPTION:

Female. Body (fig. 1a) elongate and slender. Length 1.8-1.95
(holotype) mm. Head and thorax black, non-metallic or with
slightly bluish reflections, gaster dark reddish brown; antenna
with scape and pedicellus black, flagellum dark brown. Leg
colour variable with darker and paler forms present; darker
forms (holotype) with femora black, tibiae blackish brown
with apices and bases narrowly paler brown, tarsi brown, with
last segments darker; paler forms with legs mainly yellowish
testaceous, femora more or less darkened, yellowish brown,
coxae dark brown, or mid coxa paler and posterior coxa ye-
llowish brown. Wings hyaline, venation brown.

Head in dorsal view transverse, 2-2.15x as broad as
long, slightly (1.05-1.1x) broader than mesoscutum; temples
curved, 0.25-0.3x length of eyes; POL 1.95-2.2x OOL,
OOL 1.7-1.9x OD. Eyes about 1.4-1.5x as long as broad,
separated by 1.15-1.2x their length, eye height about 0.65-
0.7x height of head, with scattered very short and fine setae.
Head in frontal view (fig. 1d) transverse oval, 1.25-1.3x
wider than high, mouth opening 1.5-1.7x as wide as length
of malar space, genae converging moderately and slightly
curved. Malar space 0.4-0.43x height of eye. Frons with
fine coriaceous engraved sculpture, mouth margin smooth.
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Antenna (fig. 1e) with scape 0.75-0.8x height of eye,
not reaching median ocellus, scape narrowly fusiform, 3.8-
4.25x as long as broad. Flagellum with two anelli and four
funicular segments; pedicel plus flagellum 0.82-0.88x as
long as breadth of head. Pedicel in dorsal view 2-2.15x as
long as broad, 1.5-1.65x as long as F1. Funicle proximally
as stout as pedicellus, distinctly clavate, F4 1.32-1.4x as
wide as F1; funicular segments subequal in length or with
F4 slightly longer, F1 1.2-1.3x, F2 1-1.1x, F3 0.9-1x and F4
0.9-1x as long as broad. Clava 2-segmented, 1.9-2.1x as
long as broad, 1.15-1.25x as long as F3+F4. Flagellum with
short, decumbent pilosity, sensillae moderately numerous,
in 1 irregular row on each segment.

Mesosoma (fig. 1¢) in dorsal view 1.65-1.75x as long
as broad, in lateral view 0.42-0.46x as high as long; propo-
deum sloping at about 40° with respect to the plane of
mesoscutum and scutellum. Pronotum subglobose, as long
as mesoscutum, with coriaceous sculpture. Mesoscutum
transverse, 2-2.2x as broad as long, and 0.75-0.85x as long
as scutellum; mid-lobe of mesoscutum 1.45-1.6x as broad as
long, with four long bristles, slightly shiny, with coriaceous
sculpture, delicately engraved-reticulate, with isodiametric
areoles; lateral lobes of mesoscutum with a row of 3-4 setae
near median margin. Scutellum markedly flattened along
both long and transverse axis, slightly elongate, 1.05-1.1x as
long as broad, with fine coriaceous engraved sculpture co-
vering most of the surface, or obsolescent narrowly posteri-
orly, sculpture slightly weaker than on mesoscutum and
with more elongate areoles; scutellum with sublateral lines
which curve posteriorly, space enclosed by sublateral lines
1.2-1.3x as long as broad. Dorsellum and propodeum po-
lished and smooth, propodeum with median carina com-
plete, low; callus with numerous setae. Legs of moderate
length and thickness.

Forewing (fig. 1h) 2.15-2.25x as long as broad. Costal
cell 1.15-1.27x as long as marginal vein, its lower surface
densely setose, with a complete row and numerous scattered
setae in the apical half, and on its upper surface with a row of
setae near the margin in its apical half. Submarginal vein with
7 dorsal setae. Marginal vein 2.3-2.45x as long as stigmal
vein. Stigmal vein at an angle of 40° to the costal wing mar-
gin, stigma elongate, hardly thickening, uncus long and ap-
pearing bifid, with 4 sensilla. Postmarginal vein 1.25-1.45x as
long as stigmal vein. Speculum small, extending below the
proximal half of the marginal vein as a narrow strip, speculum
on lower surface effaced by scattered hair-bases, closed be-
low. Basal vein pilose, basal cell nearly closed below except
at base, upper surface glabrous or with 1-2 scattered setae,
lower surface with a row of hair-bases below submarginal
vein. Wing rather thickly pilose beyond speculum.

Gaster long-ovate, acute at apex, 2-2.2x as long as
broad, 1.38-1.5x as long as mesosoma, 1.15-1.25x as long
as head plus mesosoma, and 1.1-1.25x as wide as
mesosoma. Tergites smooth. Apex of ovipositor barely
visible in dorsal view.

Male. (Fig. 1b) Length 1.55-1.7 mm. Similar to female,
differs in antennae and gaster structure, and often in leg
colour. Antenna (fig. 1f) with scape flattened and enlarged,
2.4-2.6x as long as broad, on the inner side with a large
sensory area occupying most of the surface, containing
about 60 scattered sensorial pores (fig. 1g). Flagellar seg-
ments similar in length to those of female, but flagellum
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Fig. 1. Hyssopus mediterraneus sp. n. a) female, lateral view; b) male, lateral view; c) female mesosoma, dorsal view of
scutellum; d) female head, frontal view; e) female antenna; f) male antenna; g) male scape with sensorial pores; h) female
forewing. // Hyssopus mediterraneus sp.n. a) hembra, aspecto lateral; b) macho, aspecto lateral; c) mesosoma de la hembra,
aspecto dorsal del escutelo; d) cabeza de la hembra, aspecto frontal; ) antena de la hembra; f) antena del macho; g) escapo
delmacho con poros sensoriales; h) ala anterior de la hembra.
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broader at base and not enlarged apically, of more uniform
width, sensilla larger arising from bases of segments. Legs
dark coloured as in some females. Gaster shorter, 1.08-
1.15x as long as mesosoma, 0.9-0.95x as long as head plus
mesosoma, 1.8-1.95x as long as broad.

MATERIAL:

Holotype: 9, SPAIN: Aitona (Lleida), UTM 31T BF89,
120m. alt., reared from Asphodelus cerasiferus fruits collected
13.ii1.2010, emerged 11.iv.2010 (leg. A. Ribes).

Allotype: &, data as for holotype.

Paratypes: 46 22,20 3 3. SPAIN: 6 29 data as holotype,
except emergence dates 14.iv.2010 (499). FRANCE: 40
22, 20 44, La Ciotat (Bouches-du-Rhéne), UTM 31T
GH18, reared from 4. cerasiferus fruits, collected 13.vi.2010
(leg. H. Dumas): 20 29, 10 &3, emerged 26.vi.2010; 20
22,10 &3 emerged 9.vii.2010.

The holotype, allotype and some paratypes are depo-

sited in the Museo Nacional de Ciencias Naturales, Madrid,
and some paratypes in the author’s collection.
Additional material: SPAIN: 99 9, data as holotype, emer-
ging 11-20.iv.2010; Aitona (Lleida), UTM 31T BF89,33 92,
3 &3, ex fruits of A. cerasiferus, collected 15.vi.2010,
emerged 10.vii / 4.viii.2010 (A. Ribes). FRANCE: La Ciotat
(Bouches-du-Rhéne), 1530 @, 229 3, ex fruits of 4. cera-
siferus, collected 13.vi.2010 (H. Dumas), emerged 21.vi /
4.viii.2010.

ETYMOLOGY. Named after the distribution area of the host
plant.

DIFFERENTIAL DIAGNOSIS. The species most similar to H.
mediterraneus in the female sex are H. nigritulus (Zet-
terstedt, 1838), H. cracens Graham, 1983 and H. olivaceus
(Thomson, 1878). Species sharing with male H. mediterra-
neus the character of a much broadened antennal scape are
H. geniculatus (Hartig, 1838), Elachertus tumidiscapus
Askew, 1982 and E. lasiodermae Hedqvist, 1977.

H. nigritulus resembles H. mediterraneus in the sloping
propodeum and arched mesosoma, marginal vein less than
2.5x as long as stigmal vein, and in having at least one host in
common. H. mediterraneus, however, differs in having a
coriaceous scutellum with fine, engraved reticulate sculpture
(scutellum almost smooth in H. nigritulus), a longer female
gaster which is 1.38-1.5x as long as mesosoma and 1.15-
1.25x as long as head plus mesosoma (1.2x as long as
mesosoma and as long as head plus mesosoma in H. nigritu-
lus), and an enlarged scape in the male antenna (not enlarged,
nearly 3.75x as long as wide in H. nigritulus). Other small
differences are the darker leg colour (tibia and tarsi usually
paler in H. nigritulus), head wider than mesoscutum (as wide
as mesoscutum in H. nigritulus), eyes with slightly shorter
pilosity than in H. nigritulus, funicle segments subequal in
length (decreasing in length apically with distal segments
transverse in H. nigritulus), funicle at base not broader than
pedicellus but widening apically (broader than pedicellus at
base and less clavate in H. nigritulus), mesoscutum longer
relative to the pronotum and scutellum (more transverse in H.
nigritulus), scutellum flattened (slightly convex in H. nigritu-
lus), and postmarginal vein shorter, 1.25-1.45x as long as
stigmal vein (2.5x as long as stigmal vein in H. nigritulus).

H. mediterraneus resembles H. olivaceus in its reticu-
late scutellum and broadened scape of male antenna. It
differs in its bluish black body colour (greenish or bronze
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reflections in H. olivaceus), the broader scape of male an-
tenna, 2.4-2.6x as long as broad (3.3x as long as broad in H.
olivaceus), and longer female gaster, 2-2.2x as long as
broad (1.2-1.5x as long as broad in H. olivaceus). The two
species also differ biologically in that H. olivaceus is a
parasitoid of Coleophoridae on Juncus, and males of H.
olivaceus appear to be very rare.

H. mediterraneus resembles H. cracens in its elongate
body and gaster, reticulate scutellum, and forewing with
speculum effaced on the undersurface. It differs in having
usually dark tibiae (wholly or mainly testaceous in H. cra-
cens), antenna with flagellum less clavate, F4 1.32-1.4x as
wide as F1 (1.9x in H. cracens), mesoscutum with mid lobe
longer, 1.45-1.6x as broad as long (very transverse, 2.2-2.7x
as broad as long in H. cracens), scutellum shorter, slightly
longer than broad (distinctly longer than broad in H. cracens),
gaster longer than head plus mesosoma (slightly shorter in H.
cracens), and the enlarged scape of male antenna (3.8-4x as
long as wide in H. cracens). H. cracens was described from
Madeira (Graham, 1983); its biology is unknown, but it is
possibly associated with Lepidoptera on Juncus.

H. mediterraneus resembles H. geniculatus, Elachertus
tumidiscapus and E. lasiodermae in the broadened scape of
the male antenna (2.05x, 2.2x and 2.3x as long as broad res-
pectively) but it differs from H. geniculatus and E. tumidis-
capus in the more arched mesosoma with a sloping propo-
deum (propodeum and scutellum lie nearly in the same plane
in the other species), and mesosoma deeper in profile, 0.42-
0.46x as high as long (0.34-0.4x as high as long in E. tumidis-
capus). H. mediterraneus differs from E. lasiodermae in its
usually darker legs (trochanters, tibiae and tarsi yellowish in
E. lasiodermae), gaster dark reddish-brown (testaceous mac-
ula basally in E. lasiodermae), malar space shorter (half as
long as eye in E. lasiodermae), funicle segments subequal in
length (decreasing distally in E. lasiodermae) and gaster
longer (as long as mesosoma in E. lasiodermae). E. lasioder-
mae was described from material reared from thistle stems
(Hedqvist, 1977) together with Lasioderma tibiale Israelsson
(Coleoptera: Anobiidae). Lasioderma is a very dubious host,
the usual hosts of Hyssopus being Lepidoptera. Another spe-
cies having a broadened male antennal scape is H. grossoris
LaSalle & Huang, 1994, but this species differs in a number
of peculiar characters, such as an extremely wide mouth
opening and enlarged mandibles.

Differences between related species are summarized
in Table I. Some of the proportions expressed for related
species have been taken from drawings, some from speci-
mens, and they do not represent a complete value range.

BIOLOGY. This species is a larval parasitoid of Cochylis
epilinana Duponchel (Lepidoptera: Tortricidae), developing
in Asphodelus sp. fruits. C. epilinana feeds inside the fruit
capsules of a number of plant species, mainly Linum spp.,
also Solidago, Cephalaria, and several Asphodelus spp. The
form present in Asphodelus sp. was named originally as
Phalonia carpophilana Staudinger (now a synonym of C.
epilinana), but may perhaps represent a distinct form. Fruits
of Asphodelus cerasiferus were found that contained many
larvae of C. epilinana. These larvae sometimes emerged
from fruits and spun cocoons in the containers, but they rarely
completed development into adults. Only two adult C. Epili-
nana were found to have emerged, 11 and 14.iv.2010, res-
pectively, from fruits collected on 15.1ii.2010 at Aitona



Table I. Summary of differences for some characters between Hyssopus mediterraneus sp. n. and related species.
/I Resumen de las diferencias en algunos caracteres entre Hyssopus mediterraneus sp. n. y especies relacionadas.

FEMALES H. mediterraneus H. nigritulus H. cracens H. olivaceus
Scutellum coriaceous smooth coriaceous coriaceous
Gaster, length/width 2-2.2 1.5 2.2-2.8 1.2-1.5
Gaster length / mesosoma length  1.38-1.5x 1.2x 1.2x 1.05x
Gaster length / rest of body length  1.15-1.25x 1x 0.95x 0.88x
Male scape, length/width 2.4-26 3.7-3.8 3.8-4 3.3
Host Tortricidae Tortricidae Coleophoridae Coleophoridae

MALES H. mediterraneus H. geniculatus E. tumidiscapus E. lasiodermae
Mesosoma arched flattened flattened arched
Male scape, length/width 2.4-2.6 2.05 2.2 2.3
Host Tortricidae Tortricidae Coleophoridae Coleophoridae

(Lleida), possibly having developed from more advanced
larvae that had completed winter diapause.

Specimens of H. mediterraneus emerged in great
number directly from A4. cerasiferus fruits containing larvae
of C. epilinana. In the samples from La Ciotat (Bouches-du-
Rhone), collected 13.vi.2010, 4 larvae spun cocoons in the
container bag a few days after collection, and were stored
separately. Inside two of these cocoons a number of ecto-
parasitoid larvae were found. A number of adult H. mediter-
raneus eventually emerged from each cocoon, and on
30.vi.2010 they were classified as 19 29 and 1 &, from one
cocoon, 12 99 and 2 && from another (plus 7 larvae pre-
viously stored), and 52 29 and 5 &'& from the two remain-
ning cocoons. The average number of Hyssopus emerged
from each Cochylis larva was 24. This observation accords
with the gregarious ectoparasitoid development of other
Hyssopus species. All other remaining specimens of H.
mediterraneus emerged directly from fruits which presuma-
bly contained larvae or pupae of C. epilinana. The sex ratio
of all H. mediterraneus reared was 86% females and 14%
males.

Emergence dates of H. mediterraneus were in two
periods. From fresh fruits of A. cerasiferus collected in
June, emergence occurred soon after, between 10.vii and
4.viii.2010 from fruits collected 15.vi.2010 at Aitona, and
between 21.vi and 4.viii.2010 from fruits collected
13.vi.2010 at La Ciotat. [h04] A second generation over-
wintered and emerged in spring, with observations between
11 and 20.iv.2010, from dry fruits still containing some
seeds, collected 13.11i.2010 at Aitona.

Species of Hyssopus usually have wide host ranges in
niche specific situations, and it is possible that H. Medite-
rraneus will be found on other Lepidoptera hosts in fruits of
Asphodelus or other herbaceous plants. Another species of
Hyssopus attacks C. epilinana on Asphodelus. H. nigritulus
(Zetterstedt, 1838) was quite commonly found to have
emerged from A. albus fruits in continental France (Askew
et al., in prep.), and it is known to parasitize other Tortrici-
dae (Cochylis roseana (Haworth), Cnephasia chry-
santheana (Duponchel), Grapholita funebrana Treitschke,
etc.) in herbaceous plants. H. mediterraneus may similarly
be found to parasitize a wide range of Tortricidae in herba-
ceous plants.
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