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Abstract

The eupelmid wasp, Eupelmus (Eupelmus) curvator Yang, 1996 (Hymenoptera: Eupelmidae), is newly
recorded from Japan. The hitherto unknown male of the species is described for the first time. Tenodera
angustipennis Saussure, 1869 (Mantodea: Mantidae) is newly recorded as a host, the species being an
egg parasitoid inside the ootheca (egg case). Eupelmus (Eupelmus) curvator is also confirmed as the fifth
species of Eupelmus which is a parasitoid within mantis oothecae. This study was initiated by a series
of posts on social media, exemplifying the recent trend of utilizing social media to aid in biodiversity
research.
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Introduction

The eupelmid wasp genus Eupelmus Dalman is classified in three subgenera: Eupelmus
s. str., Episolindelia Girault, and Macroneura Walker. Of these three subgenera, the
nominal subgenus, Eupelmus s. str., is the most diverse with numerous undescribed
species. Gibson and Fusu (2016) revised the subgenus for the Palaearctic region,
recognizing 104 species of which 12 were recorded from Japan. Most Eupelmus species
are ectoparasitoids of insect larvae and pupae (Gibson 1997) and the parasitism of
insect eggs is rare. Only four species, E. (Eupelmus) orthopterae (Risbec, 1951), E.
(Macroneura) vesicularis (Retzius, 1783), E. (Macroneura) chrysosinamorus (Gibson,
1990) and E. (Eupelmus) pulchriceps (Cameron, 1904), were reared so far from
mantises ootheca (egg masses) (Cameron 1905; Risbec 1951; Hawkes 1989; Gibson
1990, 2011; Gibson and Fusu 2016; Mirzaee et al. 2022).

In the spring of 2018, one of us (KT) tweeted (posted on Twitter) some images
of eupelmid wasps that were ovipositing on the ootheca of Tenodera angustipennis
Saussure, 1869 (Mantodea: Mantidae) in a park in Kanagawa, Honshu, Japan. In
the spring of 2021, SN also tweeted some images and a movie of an eupelmid wasp
ovipositing on an ootheca of T. angustipennis in Ito Campus, Kyushu University,
Fukuoka, Kyushu, Japan. These posts were discovered by TK who is specialized in
the species diversity of Eupelmidae, and he considered that the posts indicated the
presence of a previously unknown species of eupelmid wasp attacking T. angustipennis
oothecae in Japan. Through communication on Twitter, SN sent TK a specimen
of the eupelmid wasp for identification and SI sent TK a few specimens from the
ootheca of T. angustipennis in Nokono-shima, Fukuoka, Kyushu, Japan. Those wasps
were identified by TK as Eupelmus (Eupelmus) curvator, previously known only
from China. Here, we record the species for the first time from Japan with the first
description of the male.

Material and methods

Measurement methods follow Al Khatib et al. (2014), whereas morphological
terminology follows Gibson & Fusu (2016) except that the basal flagellomere is
referred to as the first flagellomere rather than “anellus”. The following abbreviations
are used for morphological structures: OOL = distance between a posterior ocellus
and inner orbit, POL = distance between the posterior ocelli, LOL = distance between
the anterior and a posterior ocellus, MPOD = maximum diameter of a posterior
ocellus, fIX = Xth flagellomere, cc = costal cell, mv = marginal vein, pmv = post
marginal vein, stv = stigmal vein. Abbreviations of the specimen depositories are as
follows: Entomological Laboratory of Kyushu University, Fukuoka, Japan (ELKU),
Northwestern College of Forestry, Yangling, Shaanxi, China (NWCF), Chinese
Academy of Forestry, Beijing, China (CAF).
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SN used an Olympus TG-6 digital camera and KT used an Olympus OM-D E-M1
Mark IT with Laowa 60mm F2.8 2x Ultra Macro lens, Laowa Macro Twin Flash KX-800
and custom-made diffuser for field photography. Observations and identification
of specimens were made by TK under an Olympus SZX10 Stereomicroscope, with
lighting achieved from a pair of high color rendering LED bulbs. The identification
process was carried out by using the keys and images in Gibson & Fusu (2016).
The habitus of the wasp were photographed using a Sony a7RIII Mirrorless
Interchangeable Lens Camera with a Canon MP-E 65mm F/2.8 Macro Photo Lens
connected by Sigma MC-11 adaptor. Canon macro twin light MT-24 EX with custom
made diffusers was used as a lighting source. This camera unit was mounted on a
Wemacro Automated Focus Stacking Macro Rail to take a series of about 30-100 image
layers of close-spaced focal planes. The other body parts were photographed using an
Olympus OM-D E-M5 Mark II Mirrorless Interchangeable Lens Camera mounted
on a SZX10 stereo microscope to take a series of about 10 images of close-spaced
focal planes. These series of images were later combined using Zerene Stacker (ver.
1.04) and digitally retouched to enhance clarity using Adobe Photoshop CC 2023.

We used the Al language model ChatGPT 5 Auto (OpenAl, San Francisco, USA)
to assist in improving the clarity and grammar of the manuscript text. All scientific
contents, data analyses, and interpretations were performed solely by the authors.

Results

Genus Eupelmus Dalman
Eupelmus Dalman, 1820: 136, 180. Type species: Eupelmus memnonius Dalman, 1820;
subsequently designated by Westwood, 1839: 72.

Subgenus Eupelmus Dalman
Eupelmus (Eupelmus); Gibson, 1995: 202.

Eupelmus (Eupelmus) curvator Yang
Eupelmus curvator Yang, 1996: 216-217, 326. Holotype Q, depository transferred
from NWCEF to CAF (Z.-Q. Yang, personal communication), not examined. Type
data: People’s Republic of China, Shaanxi, 11.IX.1991, collected on logs of a broadleaf
tree attacked by bark beetles.
Eupelmus (Eupelmus) curvator Yang; Gibson & Fusu (2016): 92-94.

Material examined.
JAPAN: Kyushu, 19 (ELKU), Fukuoka-ken, Fukuoka, Nishi, Kyushu University Ito

campus, alt. 90m, 33°35.72'N; 130°13.27'E, 27.1V.2021, ovipositing on ootheca of
Tenodera angustipennis (Mantidae), S. Noguchi leg. (Fig. 2A); 150, 629 (ELKU),
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Fukuoka-ken, Fukuoka, Nishi, Nokono-shima, host collected 28.11.2021, emerged
30.IV.2021, host: ootheca of T. angustipennis (Fig. 2B), S. Imada leg.

Diagnosis of female.

Length 2.6-3.6 mm including ovipositor, 2.2-3.2 mm excluding ovipositor. Head (Fig
1B, I) with IOD about 0.3x head width, scrobal depression with distinctly carinate
margin except dorsomedially and thoroughly reticulate, with small smooth spot
above interantennal area. Mesotibial apical pegs absent (Fig. 1E). Ovipositor sheath
dark basally but yellowish to whitish over most of their length, gradually darkened
apically, without a distinct medial pale band (Fig. 1A); apparent length of ovipositor
sheath slightly longer than metatibia and about 1.5x length of mv.

Description of male.

Length: 3.0-3.1 mm. Color: Head (Fig. 1D) green with golden luster on upper part of
scrobal depression, interantennal prominence, and below antennal socket. Maxillary
and labial palps pale yellow. Antenna (Fig. 1C, G) with scape largely yellow with dark
longitudinal line along both carinate ventral margins; pedicel dark with greenish
luster and narrowly yellow apically; flagellum dark. Mesosoma (Fig. 1C) colored
similar to head: mostly green, lateral surface of pronotum, outer margin of lateral
lobe of mesoscutum and anterior half of acropleuron more golden, dorsal face of
scutellum coppery, prepectus and lateral lobe of mesoscutum above prepectus, upper
mesepimeron and dorsal face of mesocoxa more bluish, lateral and dorsal face of hind
coxa violet. Tegula light brown. Legs beyond coxae largely yellow, except front and
mid leg with basal tarsomere brown (hind tarsus with similar but less contrasting
color pattern). Apical two thirds of hind femur dark with greenish luster. Gaster
largely dark, with greenish luster under some angles of light, except gastral sternum
1 without luster, dark brown.

Structure: Head (Fig. 1C, D) in dorsal view with interocular distance about 0.4
x head width; in lateral view lenticular, face evenly convex with parascrobal region
smoothly merged with lower face; vertex mostly alutaceous-imbricate; upper face
meshlike reticulate; scrobal depression strongly punctate-reticulate to transversely
reticulate-strigose and quite distinctly, carinately margined except dorsomedially.
OOL: POL: LOL: MPOD = 0.5: 2.25: 1.25: 1.0. Head with short almost recumbent
white setae, but the setae relatively standing on vertex and somewhat longer around
mouth opening (Fig. 1D). Malar space without a region of tuft-like, longer setae or
an obviously longer seta. Maxillary and labial palps with white, long hair-like setae
(Fig. 1D). Antenna (Fig. 1C, G) subclavate, scape 3.0 x as long as wide, pedicel 2.0x
as long as wide, length of pedicel + flagellum 1.3 x head width; pedicel ventrally
with row of 7-11 long straight brown to light brown setae; flagellum with relatively
inconspicuous, short, recumbent setae. Mesosoma (Fig. 1H) with dark hair-like
setae, short on pronotum and mesoscutum, long on axilla and scutellum; pronotum
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imbricate to strigose; mesoscutum reticulate on anterior half, reticulate-punctuate
on posterior half; axilla similarly sculptured as in posterior part of mesoscutum;
scutellum reticulate. Fore wing (Fig. 1F) dorsally with broad triangular bare region
(speculum) behind parastigma that extends obliquely behind mv. Fore wing with
single row of long, dark hair-like setae on smv, cc dorsally near leading margin with
few (usually four to five) dark setae over almost apical one-fourth, and ventrally with
dark setae at least indistinctly aligned into 2 rows extending from base to the distal
end of parastigma; mv 2.1 x length of stv, basal cell dorsally with several sparse, dark
setae, speculum opening posterobasally; except speculum, disc uniformly setose
with dark short setae. Propodeum (Fig. 1H) with complete median carina; mesh
like coriaceous, but sometimes with almost smooth area posteriorly near foramen.
Gaster (Fig. 1C) 1.1 x length of mesosoma, finely coriaceous.

Distribution.

EASTERN PALAEARCTIC: CHINA (Shaanxi). JAPAN (Kyushu, and probably
Honshu) new records. See “Host records and Bionomics”.

Host records and Bionomics.

Yang (1996) recorded the species as a parasitoid of unidentified bark beetle
(Coleoptera, Curculionidae, Scolytinae) on a broadleaf tree. We show here that they
are egg parasitoids in the ootheca of Tenodera angustipennis. SI collected an ootheca of
T. angustipennis in Nokono-shima, in February 2021. The ootheca was maintained in
an indoor environment until the emergence of mantis nymphs and their parasitoids,
which took place in April 2021. A total of 77 individuals of E. curvator (15 males
and 62 females) emerged, whereas only a few mantis nymphs emerged (Fig. 2B). SN
observed oviposition behavior of the wasp in the biodiversity reserve of Ito Campus
in April 2021. The ootheca of T. angustipennis was found on the bark of Cornus
macrophylla Wall (Cornaceae) at 1.5 m height from the ground. The female wasp was
walking around and drumming on the ootheca with its antennae for a few minutes.
Then, the wasp stopped on the ootheca and conducted multiple ovipositor insertions
while grasping the ootheca surface with its legs. The gaster was extended and the
hypopygium was curved forward underneath the body during oviposition (Fig. 2A,
Supplementary file 1: 171809_SP_2_917575_A_1667055.mp4, https://travaux.pensoft.
net/getfile.php?file_id=1667055). In addition to the above two records, the fourth
author (KT) also observed a few eupelmids staying on an ootheca of T. angustipennis
in Tsukuikoshiroyama-koen, Midori-ku, Sagamihara-shi, Kanagawa, Honshu, Japan.
The observations were made on two separate occasions in October 2017 and April
2018 (Fig. 2C-E). Although no voucher specimens were collected, these eupelmids
are tentatively identified as E. curvator based on unique ovipositor sheath coloration
and length (Fig. 2D) which corresponds with the diagnostic characteristics of the
species (Fig. 1A).
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Remarks.

Females of E. (Eupelmus) curvator are distinguished from the other Palaearctic E.
(Eupelmus) species by the absence of mesotibial apical pegs (Fig. 1E), an unusually
narrow frons (head with IOD about 0.3x head width), and long ovipositor sheaths
that are dark basally but yellowish to whitish over most of their length, gradually
darkened toward apex but without a distinct medial pale band (Fig. 1A).

The morphological features of the Japanese females mostly match the description
and illustrations of a single paratype from China by Gibson & Fusu (2016). However,
most of the Japanese females have a more extensively greenish body color rather than
dark and bluish as in the Chinese paratype. The whitish parts on legs and ovipositor
sheath of the Japanese females are paler than in the Chinese paratype, but this
difference might result from the condition of specimens.

Using the key to the Palaearctic species of E. (Eupelmus) given by Gibson &
Fusu (2016), the male of E. curvator runs to couplet 5. Males of E. curvator can
be differentiated from the other morphologically similar Palaearctic species of E.
(Eupelmus) as follows. They differ from the males of E. (Eupelmus) saharensis Kalina
in having flagellum with subquadrate fl1, all funiculars elongate and a shorter clava
not longer than half length of funicle. Males of E. curvator also differ from two species
groups of Gibson & Fusu (2016) that key at their couplet 5: stramineipes group and
splendens group. The male of E. curvator has extensively yellowish legs except for hind
femur, whereas males of these species groups have extensively dark legs.

Discussion

The genus Eupelmus, with about 340 described species, comprises mostly primary
or hyper parasitoid species of the larvae or pupae of insects in concealed situations
(Gibson 2011, Gibson and Fusu 2016), and only a few egg parasitoids have been
recorded. To date, except for E. (Eupelmus) curvator, only four other species have
been reported as parasitoids of mantises oothecae (egg parasitoids). However, only
Eupelmus (Eupelmus) orthopterae (Risbec, 1951) attacking Blepharodes soudanensis
Werner, 1907 and Calidomantis pellucida (Saussure, 1870) (both Mantidae) seems
to be specialized on this host group (Cameron 1905; Gibson and Fusu 2016; Hawkes
1989; Risbec 1951). Eupelmus vesicularis was recently found as a parasitoid of Iris
polystictica Fischer-Waldheim, 1846 (Mantidae) (Mirzaee et al. 2022), however it is
a highly polyphagous species (Fusu 2017) and this is the only record from ootheca
of mantises. Gibson (1990) reported females of E. (Macroneura) chrysosinamorus
(Gibson, 1990) as having labels indicating they were reared from eggs (oothecae) of
S[tagmomantis?] carolina and an unidentified species of mantis, but E. chrysosinamorus
has numerous other unrelated hosts and possibly is a hyperparasitoid. Similarly,
Gibson (2011) also examined one female of E. pulchriceps (Cameron, 1904) (as E.
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Figure 1. Eupelmus (Eupelmus) curvator: A female habitus; B female head, frontal view; C male habitus;
D male head, frontal view; E apex of female mesotibia and mesotarsus; F male fore wing; G male apex

of scape to base of flagellum, inner view; H male mesosoma, dorsal view; I female head and mesosoma,
dorsal view. Scale bars represent 1 mm in A, C; 0.2 mm in B, D-L.
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Figure 2. Eupelmus (Eupelmus) curvator in field and its host: A E. (Eupelmus) curvator ovipositing on

mantis ootheca at Kyushu University Ito campus, Fukuoka; B Ootheca of Tenodera angustipennis after

emergence of mantis nymph and E. (Eupelmus) curvator; C-E E. (Eupelmus) curvator on mantis ootheca

in Tsukuikoshiroyama-koen, Midori-ku, Sagamihara-shi, Kanagawa-ken, Honshu (C, E: photographed
on 9 October 2017, D: photographed on 19 April 2018). Scale bar represents 5 mm in B.
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cushmani (Crawford, 1908)) whose labels stated it was reared from eggs (oothecae)
of Mantis sp., however he considers this record as anomalous.

This study was started from the images posted on the social media platform,
Twitter (now rebranded as X). These posted images caught the attention of experts,
leading to new discoveries. With the increasing number of social media users these
days, scientific discoveries in this new style have been increasing in recent years.
One of the examples of this trend was noted by Pfingstl et al. (2021) and Pfingstl et
al. (2022). Similarly to the present study, images of mites posted by general users on
social media caught the attention of experts, leading to the description of two new
species: Ameronothrus twitter Pfingstl and Shimano, 2021, and Ameronothrus retweet
Pfingstl and Shimano, 2022, both named after the social media platform that served
as the catalyst for their discovery.

In parasitoid wasps Shimizu et al. (2023) also demonstrated online platforms,
particularly Facebook, can provide valuable digital occurrence data, leading to
new distributional and host records of Meteorus stellatus Fujie, Shimizu & Maeto,
2021 (Braconidae). Li et al. (2025) recorded the genus Australoodera Girault, 1922
(Hymenoptera, Eupelmidae) for Taiwan based on photographs of an unidentified
and possibly undescribed species uploaded on iNaturalist.

These findings parallel our case of Eupelmus curvator, and together they
underscore the potential of social media to complement conventional faunistic
surveys.

This demonstrates how the expansion of social media enables anyone to contribute
to the discovery of new taxa and our understanding of biodiversity. It is anticipated
that such examples will continue to increase in the future, presenting significant
potential for applications in the field of citizen science.
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