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Abstract

Japanese species of the muscaeforme-group, charon-group, and floridanum-group of Gryon have been
revised. Among the species of the muscaeforme-group, G. fulvicoxa sp. nov. is newly described. Gryon
misha Kozlov & Kononova, syn. nov. is considered a junior synonym of G. japonicum (Ashmead). Gryon
maruzzae Mineo, syn. nov. and G. sugonjaevi Kozlov & Kononova, syn. nov. are considered junior syno-
nyms of G. yamagishii Mineo. Among the species of the charon-group, G. shisa sp. nov. is newly described.
Gryon hakonense (Ashmead) syn. nov. is considered as a junior synonym of G. philippinense (Ashmead).
Among the species of the floridanum-group, G. pennsylvanicum (Ashmead) is recognized. Host records of
the three species groups are also revised.
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Introduction

Gryon Haliday, 1833 is one of the largest genera in Scelioninae with 332 species known
in the world (Johnson 2019). Almost all of them are egg parasitoids of Heteroptera,
mainly Pentatomidae, Reduviidae, and Coreidae (Masner 1983). In Japan, 23 species
are known (Ashmead 1904; Mineo 1979; 1980a, b, 1981, 1990a, b, 1991; Kozlov and
Kononova 1989; Yasuda 1990; Kononova and Fursov 2005; Kononova and Kozlov
2008) and four of them are recorded as natural enemies of pests of rice, soybeans,
vegetables and fruits (Appendix 1). Some members of Scelionidae, including Gryon,
are important natural enemies of agricultural pests. The life history of G. japonicum
was partially provided by Noda (1993), however, life cycles of other species are almost
unknown. Owing to the potential of Gryon as biocontrol agents, some biological and
ecological studies have also been conducted (Noda 1993; Dasilao and Arakawa 2004,
2005; Nakajima and Fujisaki 2010; Nakajima et al. 2012).

Gryon is divided into 22 species groups based on morphological characters such as
the sculpture of the frons and occiput, and the ratios of fore wing vein lengths (Masner
1975, 1979, 1983; Mineo 1980b, 1981, 1983a, b, 1990b, 1991; Mineo and Caleca
1987b). Among Palearctic and Oriental regions, six species groups (charon, insulare,
misellum, muscaeforme, myrmecophilum and pubescens) are known from both regions,
two groups (hungricum and subfasciatum) are known only from the Palearctic region
and two groups (floridanum and leptocorisae) are known only from the Oriental region
(Masner 1975, 1983; Mineo 1980b, 1981, 1983a, 1991). Among Japanese species,
seven species groups have been recognized (Appendix 1).

In the present study, we taxonomically revised three species groups (muscaeforme-
group, charon-group, and floridanum-group) of Japanese Gryon, which include impor-
tant natural enemies of pests. We examined not only field-collected specimens but also
voucher specimens of previous ecological, biological and applied studies in order to
confirm identifications.

Methods

Specimens examined in the present study are deposited in collections which are ab-
breviated as follows: Entomological Laboratory, Kyushu University, Fukuoka, Japan
(ELKU); Entomological Laboratory, Meijo University, Nagoya, Japan (ELMU);
Ehime University Museum, Matsuyama, Japan (EUM]J); Institute for Agro-Environ-
mental Sciences, National Agriculture and Food Research Organization, Tsukuba, Ja-
pan (NIAES); Hokkaido University Museum, Sapporo, Japan (SEHU); L.I. Schmal-
hausen Institute of Zoology, National Academy of Sciences of Ukraine, Kiev, Ukraine
(IZAN); Zoological Institute, Russian Academy of Sciences, Saint Petersburg, Russia
(ZIN). We also visited Institute of Ecology and Biological Resources, Hanoi, Vietnam
(IEBR) to examine type specimens of Vietnamese species. The following abbreviations
are used for the collecting methods: Malaise trap (MT) and yellow pan trap (YPT).
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Photographs were taken using a Canon MP-E65 mm micro lens or an Olympus
SZX10 stereomicroscope mounted on a Canon EOS 60D, combined by CombineZM,
and processed in GIMP 2.8.14. SEM images were taken using a Hitachi S-3000N.

Morphological terminology and measurements follow Mineo and Villa (1982),
Masner (1980), and Miké et al. (2007, 2010). Description of surface sculpturing
follows Eady (1968) and Harris (1979). Abbreviations used for measurements are as
follows: head height (HH); head width (HW); head length (HL); length of interor-
bital space (I10S); width of antennal depression (WAD); ocular-antennal depression
distance (OAD); length of posterior ocellar line (POL); length of ocular-ocellar line
(OOL); lateral oceller line (LOL); maximum length of mesoscutum (ML); length of
transscutal line (TSL); maximum length of mesoscutellum (SL); maximum width of
mesoscutellum (SW). The ratio FCI (frontal cephalic index) is the ratio of HW/HH,
the ratio LCI (lateral cephalic index) is the ratio of HH/HL, and the ratio DCI (dorsal
cephalic index) is the ratio of HW/HL.

Taxonomy

Gryon Haliday, 1833
Gryon muscaeforme-group Mineo, 1981

Diagnosis. Frons reticulate with setae; frontal depression weakly developed without
enclosing strong carina. Clypeus almost rounded. Eyes with sparse setae or without.
Occipital carina complete, angular point of occipital carina developed; postoccipital
carina discontinuity present; postgena weakly costate along postoccipital carina; post-
genal pit located near fossa.

Gryon fulvicoxa Komeda & Mita, sp. nov.
http://zoobank.org/84B8526F-CAA4-4CB9-A0C2-C261166C2F07
Figs 1A, 2A, 3A, 4A, 5A, G, 6A

Diagnosis. Frontal depression transversely costate by strong irregular carinae. Hori-
zontal portion of occipital carina straight, short, reaching longitudinal extension line
of outer margin of lateral ocelli. Legs entirely yellow.

Description. Female. Length = 1.1-1.3 mm.

Color (Figs 1A, 2A). Body mainly dark brown-black. A2—6, forecoxa brown. Al,
mandibles, and legs (including mid and hind coxae) yellow.

Head. FCI = 1.20-1.33; LCI = 1.48-1.64; DCI = 1.86-2.05; HW/IOS = 1.76-
1.83; head about 1.3 times as wide as mesosoma. (HW/TSL = 1.25-1.34). Frons
(Fig. 3A) reticulate with setae; central carina present ventrally; frontal depression
weakly developed, transversely costate by strong irregular carinae. Vertex reticulate
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Figure 1. Japanese Gryon spp., dorsal view A G. fulvicoxa sp. nov., holotype B G. japonicum
C G. yamagishii D G. philippinense E G. shisa sp. nov., holotype F G. pennsylvanicum. Scale bars: 1 mm.

with setae; interocellar space reticulate; hyperoccipital carina absent; POL 3.1 times
as long as OOL (POL/OOL = 2.84-3.32); OOL half times as long as LOL (OOL/
LOL = 0.48-0.63). Clypeus rectangular, with rounded corners. Gena coriaceous with
setae; medial genal carina absent. Occiput (Fig. 4A) transversely costate with setae;
occipital carina complete; angular point of occipital carina developed; horizontal por-
tion of occipital carina straight, short, reaching longitudinal extension line of outer
margin of lateral ocelli; postoccipital carina discontinuity present; postgena weakly
costate along postoccipital carina; postgenal sulcus curved toward hypostoma; post-
genal bridge smooth, weakly longitudinally costate beside median sulcus. Antennae
(Fig. 5A) clavate; Al about 3.2 times longer than radicle, as long as clava; clava with
five segments; claval sensilla formula A8—12/2—2-2-2-1; claval length about 3.7 times
longer than width. Mandible thin, tridentate, anterior tooth longer than other teeth.
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Figure 2. Japanese Gryon spp., lateral views A G. fulvicoxa sp. nov., holotype B G. japonicum

C G. yamagishii D G. philippinense E G. shisa sp. nov., paratype F G. pennsylvanicum. Scale bars: 1 mm.

Mesosoma. Cervical pronotal area granulate with dense setae; epomial carina
strongly present, not reaching dorsal edge; pronotal suprahumeral sulcus foveolate,
unclear mesad; lateral pronotal area smooth with transverse sparse carinae. Propleuron
smooth with imbricate sculpture. Mesoscutum about 1.4 times as wide as long (TSL/
ML = 1.35-1.49), with dense setae, reticulate anteriorly, longitudinally costate posteri-
orly; parascutal carina absent; notaulus absent. Mesoscutellum about 2.3 times as wide
as long (SW/SL = 2.10-2.43) with dense setae, longitudinally costate mesad, granulate
laterad. Mesopleuron smooth with transverse dense carinae above mesopleural canina,
smooth with sparse setae below mesopleural canina; prespecular and mesepisternal
sulci foveolate; prespecular sulcus with setae; mesopleural carina strongly present;
postacetabular sulcus foveolate. Metascutellum weakly produced, longitudinally stri-
ate. Dorsal metapleural area smooth with setae dorsad; ventral metapleural area weakly
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Figure 3. Frons of Japanese Gryon spp. A G. fulvicoxa sp. nov. B G. japonicum C G. yamagishii
D G. philippinense E G. shisa sp. nov. F G. pennsylvanicum.

rugulose with setae; anterior part of metapleural sulcus and upper paracoxal sulcus
with setae. Propodeum foveolate with setae. Fore wing (Fig. 7A), stigmal vein about
1.6 times longer than marginal vein; postmarginal vein about 3.5 times longer than
marginal vein.

Metasoma. T1 longitudinally striate, setose laterally. S1 longitudinally striate. T2
longitudinally striate anteriorly, reticulate posteriorly, setose laterally. S2 with setae,
granulate mesad, striate laterad. T3 reticulate, with setae laterad and posteriorly. S3—6
punctate with setae. T4 punctate-striate with setae. T5-6 punctate with setae.
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Male. Almost same as female, but antennae (Fig. 5G) filiform; Al yellow, A2-11
brown.

Host. Unknown.

Material examined. Holotype: Hokkaido, Sapporo city, Toyohira ward, Hitsuji-
gaoka. 43.008°N, 141.415°E; alt. 100 m, 8-15.V1.2010, Kazuhiko Konishi leg. (MT)
1Q [ELKU]J. Paratypes. Same locality as holotype, 1-8.V1.2010, Kazuhiko Konishi
leg. (MT) 19 [ELKU]; 8-15.V1.2010, Kazuhiko Konishi leg. (MT) 19 [ELKUJ;
22-29.V1.2010, Kazuhiko Konishi leg. (MT) 19 [ELKU]; 6-13.VIL.2010, Kazuhiko
Konishi leg. (MT) 19 [ELKUJ; 27.VIL.-3.VIIL.2010, Kazuhiko Konishi leg. (MT)
14 [ELKU]; 1419 [EUM]]; Tokyo pref., Minami-Tama dist., Asakawa town, Mt.
Takao-san, 19.V.1935, H. Ise leg. 19 [NIAES]; Nagano pref., Ueda city, Sugadaira-
Kogen, Tsukuba University, 26. VII-1.VIIL.2015. So Shimizu leg. (MT) 19 [ELKUJ;
Gifu pref., Kani city, Katabira, 10-16.1V.2004, Kenzo Yamagishi leg. (MT) 19
[ELMU]; 26.V1.-2.VIL.2004. Kenzo Yamagishi leg., 19 [ELMUJ; 24-30.VII.2004.
Kenzo Yamagishi leg., 29 [ELMUJ; Tottori pref., Saihaku dist., Daisen town, Mt.
Daisen, 25.VII.1970. 1419 [ELKU]; Fukuoka pref., Fukuoka city, Sawara ward,
Mt. Sefuri-san, 1.VII.1992, Yoshimitsu Higashiura leg. 19 [ELKU]; Tagawa dist.,
Soeda town, Mt. Hiko-san. 12.1X.1968, (MT) 19 [ELKUJ; 11.VIL.1969. Kenkichi
Kanmiya leg. 3339 [ELKUJ; 12-19.V.2008, Toshiharu Mita and Sinsuke Sato leg.
(MT) 19 [ELKU]; Kumamoto pref., Yatsushiro dist., [zumi vill., Shiratori rindd,
9.VIII.1992. 1& [ELKU].

Distribution. Japan (Hokkaido; Honshu: Tokyo, Nagano, Gifu, and Tottori;
Kyushu: Fukuoka and Kumamoto)

Etymology. The species name refers to the yellow coxae.

Remarks. Among Japanese species, G. fulvicoxa sp. nov. is very similar to
G. japonicum (Ashmead, 1904) in the sculpture of the head but differs from it in
the shape of the horizontal portion of the occipital carina (G. fulvicoxa (Fig. 4A):
straight, short; G. japonicum (Fig. 4B): curved, relatively long), sculpture of meso-
pleuron (carinae of G. fulvicoxa (Fig. 2A) stronger than G. japonicum (Fig. 2B)) and
the color of the coxae (G. fulvicoxa (Fig. 2A): yellow; G. japonicum (Fig. 2B): brown).
The sculpture of the frons in G. fulvicoxa (Fig. 4A) is finer than that of G. japonicum
(Fig. 4B). Russian Far Eastern species, G. amissum Kozlov & Kononova, 1990, is also
similar to G. fulvicoxa in the shape of the horizontal portion of the occipital carina.
However, in G. amissum, the sculpture of frons is regularly arranged like G. yamag-
ishii, the sculpture of mesopleuron is transversely costate with granulate sculptute
between lower costae, mesopleural carina is weak, and the color of coxa is dark brown
to black. Talamas and Pham (2017) provided images of type specimens of Vietnam-
ese Scelionidae deposited in Institute of Ecology and Biological Resources, Hanoi,
Vietnam, and we also examined these type specimens. According to these images
and our examination, G. alames Kozlov & L¢, 1996, G. avanus Kozlov & L¢, 1996,
and G. cromion Kozlov & L&, 1997 have a horizontal portion of the occipital carina
similar to G. fulvicoxa. The color of coxa of these species are dark brown to black,
however, that of G. fulvicoxa is yellow.
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Gryon japonicum (Ashmead, 1904)
Figs 1B, 2B, 3B, 4B, 5B, H, 6B, 7A, B, 8A, B, 9A, B

Hadronotus japonicus Ashmead, 1904b: Kieffer 1926. Gryon japonicus (Ashmead):
Masner and Muesebeck 1968; Mineo 1979. Gryon japonicum (Ashmead): Mineo
1981; Noda and Hirose 1989; Noda 1989, 1990a, b; Johnson 1992; Noda 1993;
Kikuchi et al. 1995; Teraoka and Numata 1997; Lé 2000; Kononova and Kozlov
2008.

Hadronotus hakonensis Ashmead, 1904b. Gryon hakonensis (Ashmead): Masner and
Muesebeck 1968. Gryon hakonensis (Ashmead): Mineo 1981; Kikuchi and Kura-
nouchi 1985 (misidentification); Kikuchi et al. 1986 (misidentification).

Telenomus orestes Dodd, 1913. Liophanurus orestes (Dodd): Kiefter 1926. Gryon orestes
(Dodd): Johnson 1988; Mineo 1990a (misidentification); Johnson 1992; Kon-
onova and Kozlov 2008 (misidentification).

Hadronotus flavipes Ashmead, 1905: Kieffer 1926; Baltazar 1966. Gryon ferus Masner
& Muesebeck, 1968. Gryon flavipes (Ashmead): Mineo 1979, 1981, 1990a (syn.);
Johnson 1992.

Telenomoides flavipes Dodd, 1913. Hadronotus rufipes (Dodd): Dodd 1914. Plastogryon
rufipes (Dodd): Dodd 1915. Hadronotus rufipes (Dodd): Kieffer 1926. Gryon ru-
fipes (Dodd): Galloway 1976; Mineo 1990a (syn.); Johnson 1992.

Telenomoides giraulti Dodd, 1913. Hadronotus giraulti (Dodd): Dodd 1914; Dodd
1915; Kieffer 1926; Galloway 1976; Mineo 1990a (syn.); Johnson 1992.

Telenomoides bicolor Dodd, 1913. Hadronotus affinis Dodd, 1914: Dodd 1915. Had-
ronotus doddi Kiefter, 1926. Hadronotus affinis Dodd: Galloway 1976; Mineo
1990a (syn.); Johnson 1992.

Plastogryon fuscus Dodd, 1915. Gryon fuscus (Dodd): Galloway 1976; Mineo 1990a
(syn.); Johnson 1992.

Hadronotus leprocorisae Nixon, 1934. Gryon nixoni Masner, 1965: Mineo 1979 (syn.);
Mineo 1981; Mineo 1990a; Johnson 1992.

Gryon mischa Kozlov & Kononova, 1989: Kozlov and Kononova 1990; Johnson 1992;
Kononova 1995; Kononova and Petrov 2002; Kononova and Kozlov 2008. syn. nov.

Diagnosis. Frontal depression with strongly transversely irregular costate sculpture.
Horizontal portion of occipital carina curved, reaching longitudinal extension line of
inner margin of lateral ocelli. Coxae brown-black.

Description. Female. Length 1.1-1.7 mm.

Color. (Figs 1B, 2B). Body mainly black. A2—6 brown. Al, mandibles, and legs
(excluding coxae) yellow.

Head. FCI = 1.06-1.27; LCI = 1.43-1.61; DCI = 1.76-1.94; HW/IOS = 1.67—
1.87; head about 1.3 times as wide as mesosoma (HW/TSL = 1.16-1.34). Frons
(Fig. 3B) reticulate with setae; central carina present ventrally; frontal depression
weakly developed, with strongly transverse irregularly costate sculpture. Vertex reticu-
late with setae; interocellar space reticulate; hyperoccipital carina absent; POL about
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Figure 4. Occiput of Japanese Gryon spp. A G. fulvicoxa sp. nov. B G. japonicum C G. yamagishii
D G. philippinense E G. shisa sp. nov. F G. pennsylvanicum.

4.5 times as long as OOL (POL/OOL = 4.23-4.74); OOL about 0.4 times as long as
LOL (OOL/LOL = 0.37-0.47). Clypeus trapezoidal, with rounded corners. Gena co-
riaceous with setae; medial genal carina absent. Occiput (Fig. 4B) transversely costate
with setae; occipital carina complete; angular point of occipital carina developed; hori-
zontal portion of occipital carina curved, reaching longitudinal extension line of inner
margin of lateral ocelli; postoccipital carina discontinuity present; postgena weakly
costate along postoccipital carina; postgenal sulcus curved toward hypostoma; post-
genal bridge smooth, weakly longitudinally costate beside median sulcus. Antennae
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Figure 5. Antennac of Japanese Gryon spp. A G. fulvicoxa sp. nov., female B G. japonicum, female
C G. yamagishii, female D G. philippinense, female E G. shisa sp. nov., female F G. pennsylvanicum,
female G G. fulvicoxa sp. nov., male H G. japonicum, male | G. yamagishii, male ) G. philippinense, male
K G. shisa sp. nov., male L G. pennsylvanicum, male.

(Fig. 5B) clavate; Al about 4.3 times longer than radicle, as long as clava; clava with
five segments; claval sensilla formula A8—12/2—2-2-2-1; claval length about 3.6 times
longer than width. Mandibles thin, tridentate, anterior tooth longer than other teeth.

Mesosoma. Cervical pronotal area granulate with dense setae; epomial carina
strongly present, not reaching dorsal edge; pronotal suprahumeral sulcus foveolate,
unclear mesad; lateral pronotal area smooth with transverse sparse carinae. Propleu-
ron weakly transversely costate. Mesoscutum (Fig. 7A) about 1.5 times as wide as
long (TSL/ML = 1.39-1.67) with dense setae, reticulate anteriorly, longitudinally
costate posteriorly; parascutal carina absent; notaulus absent. Mesoscutellum about
2.2 times as wide as long (SW/SL = 1.98-2.35), with dense setae, longitudinally cos-
tate mesad, granulate laterad. Mesopleuron (Fig. 7B) smooth with weak transverse
dense carinae above mesopleural canina, smooth with sparse setae below mesopleural
canina; prespecular and mesepisternal sulci foveolate; prespecular sulcus with setae;
mesopleural carina strongly present; postacetabular sulcus foveolate. Metascutellum
(Fig. 8B) weakly produced, longitudinally striate. Dorsalmetapleural area (Fig. 7B)
smoothwithsetaedorsad;ventralmetapleuralareaweaklyrugulosewithsetae; anterior
partofmetapleuralsulcusandupperparacoxalsulcuswithsetae. Propodeumfoveolate
with setae. Fore wing (Fig. 6B): stigmal vein about 1.8 times longer than marginal
vein; postmarginal vein about 3.3 times longer than marginal vein.

Metasoma. T1 (Fig. 9A) longitudinally striate, setose laterally. S1 (Fig. 9B) lon-
gitudinally striate. T2 longitudinally striate anteriorly, reticulate posteriorly, setose
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Figure 6. Forewing of Japanese Gryon spp. A G. fulvicoxa sp. nov. B G. japonicum C G. yamagishii
D G. philippinense E G. shisa sp. nov. F G. pennsylvanicum.

laterally. S2 with setae, granulate mesad, striate laterad. T3 reticulate, with setae lat-
erad and posteriorly. S3—6 punctate with setae. T4 punctate-striate with setae. T5-6
punctate with setae.

Male. Almost same as female, but antennae (Fig. 5H) filiform; A1 yellow, A2-11
brown.

Variation. This species has a correlation between the size of specimens and the con-
vexity of the frons: in small specimens the frons is more convex than in large specimens.
This correlation is also known in G. pennsylvanicum (Ashmead, 1893) (Masner 1983).
Small (or minute) specimens of G. japonicum emerged from Riptortus pedestris (Lin-
naeus, 1758), Leptocorisa chinensis Dallas, 1852, Cletus punctiger (Dallas, 1852), and
Acanthocoris sordidus (Thunberg, 1783). Hosts of large specimens are still unknown.

Host. Coreidae: A. sordidus, Cletus trigonus (Thunberg, 1783), and C. punctiger
new record; Alydidae: R. pedestris, Leptocorisa varicornis (Fabricius, 1803), L. acuta
(Thunberg, 1783), and L. chinensis. Noda (1990b) reported that G. japonicum also
emerged from sentinel eggs of C. schmidti (Kritshenko, 1916) (Coreidae).

Biology. In spring, the female is found on blossoms of Acer palmatum (Sapindaceae).

Material examined. Holotype. Gryon mischa: Sluouns, Karanuxapa. [= Japan:
Gifu pref., Kakamigahara city] 19.X.1981. E. Sugonjaev leg. ¢ [ZIN].
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Figure 7. Mesosoma of Japanese Gryon spp. A G. japonicum, dorsal view B lateral view C G. philippin-

ense, dorsal view D lateral view E G. pennsylvanicum, dorsal view F lateral view.

Other materials. Iwate pref., Morioka city, Yamagishi. 8.VIII.1985. Yoshimi Hi-
rose leg. (emerged from eggs of Riptortus pedestris on soybean plant) 2329 [ELKU];
Ibaraki pref., Mito city. Kami-kunii-ché. 25.VII.1986. Ryutaro Komori leg. (emerged
from an egg of R. pedestris) 13 [ELKU]; Hitachi-Orta city, Chinone-chd. 2-.VII.1986.
Ryutaro Komori leg. (emerged from eggs of R. pedestris) 30189 [ELKU]; Hitachi-
Ora city, Zuiryti-cho. 2—.VI1.1986. Ryutaro Komori leg. (emerged from eggs of R.
pedestris) 2479 [ELKUJ; Tsuchiura city, Hitana. 2*.VIL.1986. Ryutaro Komori leg.
(emerged from eggs of R. pedestris) 33129 [ELKU]; Tsuchiura city (near Tsukuba),
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Figure 8. Mesosoma of Japanese Gryon spp. A G. japonicum, anterior view B posterior view C G. philip-
p Yo7 Spp J
pinense, anterior view D posterior view E G. pennsylvanicum, anterior view F posterior view.

Pond Shishituka-Oike. 15.VI1.1997. Victor Fursov leg. 2@ [IZAN]; Tsukuba dist.,
Yatabe town, Kan’nondai, National Institute for Agro-Environmental Sciences. 22—
24.VII1.1983. Takashi Noda leg. (emerged from eggs of R. pedestris) 1319 [ELKU];
16-23.VIIL.1985. Takashi Noda leg. (emerged from eggs of R. pedestris) 3389
[ELKUJ; 12.VIIL.1989. Takachi Noda leg. (emerged from eggs of L. chinensis) 4358%
[ELKU]; Tsukuba dist., Yatabe town, Kan’nondai, National Agriculture Research
Center. 27-28.VI1.1984. Atsushi Kikuchi leg. (emerged from eggs of R. pedestris)
1459 [ELKU]; Tsukuba dist., Yawara vill., rice fields. 29.VI1.1997. Victor Fursov
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Figure 9. Metasoma of Japanese Gryon spp. A G. japonicum, dorsal view B ventral view C G. philip-
pinense, dorsal view D ventral view E G. pennsylvanicum, dorsal view F ventral view.

leg. 29 [IZAN]; 22.V1.1999. Victor Fursov leg. 1829 [IZAN]; Inashiki dist. (near
Tsukuba), Kukizaki town. 14.V1.1997. Victor Fursov leg. 14 [IZAN]; Saitama pref.,
Kitamoto city. 5-13.V1.1979. Kiyomitsu Ito leg. (emerged from eggs of R. pedestris)
64129 [ELKUJ; IX.1980. Kiyomitsu Ito leg. (emerged from eggs of Cletus puncti-
ger) 1389 [ELKU]; Chiba pref., Chiba city, Daizen'nochd, Chiba-Ken Agricultural
Experiment Station (Soybean field) 3.X.1985. Masaaki Sawada leg. (emerged from
eggs of Acanthocoris sordidus) 5359 [ELKU]; Ishikawa pref., Nomi city, Mitsukuchi
(paddy field) 28.V-8.1.2011, H. Fukutomi and R. Ishiguro leg. (MT) 2@ [ELMU]J;
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19. VIII-7.IX.2011, H. Fukutomi and R. Ishiguro leg. (MT) 19 [ELMU]J; 22.IX~
5.X.2011, H. Fukutomi and R. Ishiguro leg. (MT) 28 [ELMUJ; Fukui pref., Fukui
city, Ryomachi, Fukui Agricultural Experiment Station. 6.IX.1983. Kazuo Imamura
leg. (emerged from eggs of R. pedestris) 1439 [ELKU]; Mt. Tenjosau. 24.VIL.1956.
Yozo Murakami leg. (with identification label; Gryon japonicus (Ashm.) det. G. Mineo,
1978); Gifu pref., Kani city, Katabira, 3-9.1X.2004. Kenzo Yamagishi leg. (MT) 19
[ELMUJ; Aichi pref., Nagoya city, Chikusa ward, Higashiyama Park. IV-VI. 1997,
Victor Fursov leg. 13229 [1ZAN]; Tempaku ward, 24.1X.2012. Kenzo Yamagishi
leg. 14 [ELKU]J; Ichinomiya city, Tomida, Kiso river. 26.IX.2013. Y. Miyata leg.
(YPT) 1819 [ELMU]J; Kasugai city, Takagi. 29.VIIL.2000. C. Mizuno and M. Su-
zuki leg. (MT) 19 [IZAN]; 20.IX.2000. C. Mizuno and M. Suzuki leg. (MT) 18
[IZAN]; 21.IX.2000. C. Mizuno and M. Suzuki leg. (MT) 1 [IZAN]; 22.IX.2000.
C. Mizuno and M. Suzuki leg. (MT) 19 [IZAN]; 16.VIL.2013. Y. Kamiya leg. (YPT)
1429 [ELMU]; 31.VIL.2013. Y. Kamiya leg. (YPT) 438 [ELMU]J; 13.VIIL.2013. Y.
Kamiya leg. (YPT) 1439 [ELMUJ; 17.IX.2013. Y. Kamiya leg. (YPT) 19 [ELMUJ;
Nisshin city, Komenogi, 28. V-3.V1.2011. H. Seo and R. Mizutani leg. (MT) 19
[ELMU]; 3-10.IX.2011. H. Seo and R. Mizutani leg. (MT) 14 [ELMU]; 17-25.
IX.2011. H. Seo and R. Mizutani leg. (MT) 14 [ELMUJ; 16-22.X.2011. H. Seo
and R. Mizutani leg. (MT) 19 [ELMUJ; Nisshin city, Nokata, 3-10.IX.2011. H. Seo
and R. Mizutani leg. (MT) 19 [ELMUJ; 2-9.X.2011. H. Seo and R. Mizutani leg.
(MT) 1@ [ELMUJ; Aichi dist., Nagakute town, Yazako, Sagamine, Aichi Agricultural
Research Center. 15-21.VIIL.2008. Kenzo Yamagishi and K. Fukushima leg. (MT)
3% [ELMUJ; 29.VIII-4.1X.2008. Kenzo Yamagishi and K. Fukushima leg. (MT)
39 [ELMU]J; 12-18.IX.2008. Kenzo Yamagishi and K. Fukushima leg. (MT) 1369
[ELMUJ; 26. IX-2.X.2008. Kenzo Yamagishi and K. Fukushima leg. (MT) 2429
[ELMUJ; 9-16.X.2008. Kenzo Yamagishi and K. Fukushima leg. (MT) 14 [ELMUJ;
23-29.X.2008. Kenzo Yamagishi and K. Fukushima leg. (MT) 2&' [ELMU]; Naga-
kute town, near water channel. 7.VIL.2004. Victor Fursov leg. 19 [[ZAN]; Shiga
pref. 1.VIII.1974. Y. Hasegawa leg. (emerged from an egg of Leptocorisa chinensis) 13
[NIAES]; 2.VIII.1974. Y. Hasegawa leg. (emerged from an egg of C. punctiger) 19
[NIAES]; 5.VII1.1974. Y. Hasegawa leg. (emerged from eggs of L. chinensis) 13589
[NIAES]; 10.VIII.1974. Y. Hasegawa leg. (emerged from eggs of L. chinensis) 69 [NI-
AES]; Otsu city, Db. 10.V1.2018. Hiroya Higuchi leg. (emerged from sentinel eggs of
C. punctiger) 1419 [ELKU]; Kyoto pref., Kyoto city, Kurama. 13.VI1.1992. Takeshi
Teraoka leg. (emerged from eggs of R. pedestris) 2329 [ELKU]; Tokushima pref.,
Zen’nyuji-toh (River island in Yoshino River), 13-22.V.2003. K. Ohara and H. Ot-
suka leg. (MT) 39 [ELMU]J; 6-18.V1.2003. K. Ohara and H. Otsuka leg. (MT) 49
[ELMUJ; 5-17.IX.2003. K. Ohara and H. Otsuka leg. (MT) 3329 [ELMUJ; Ehime
pref., Matsuyama city, Tarumi, Ehime University, 8.11.2016. Yu Hisasue leg. (sweeping
of trees) 19 [ELKU]; Kochi pref., Shimanto city, Tosa-Nakamura, Nytita, Hiramoto.
33.004°N, 132.898°E; alt. 10 m. 6-9.IX.2017. Y. Komeda leg. (YPT) 19 [ELKUJ;
Fukuoka pref., Fukuoka city, Hakozaki. 26.V.1969. Osamu Yata leg. 19 [ELKUJ;
Fukuoka city, Hakozaki, Tsuya-Honmachi. (paddy field) 15.VIII.1973. Chiyoko
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Okuma leg. 13 [ELKU]; Fukuoka city, East ward, Hakozaki, Kyushu Univ. Matsub-
ara Farm. 16.X.1993. Hiroshi Honda leg. (YPT) 134 [ELKU]; 23.X.1993. Hiroshi
Honda leg. (YPT) 34 [ELKUJ; 30.X.1993. Hiroshi Honda leg. (YPT) 34 [ELKU]J;
Fukuoka city, Mt. Tachibana-yama, 6.V.1968. N. Yoshida leg. 19 [ELKU] (with
identification label; Gryon japonicus det. G. Mineo); 25.V1.1994. Hiroshi Honda leg.
(YPT) 1& [ELKU]; Fukuoka city, East ward, Tatara. 2.IX.1996. Yoshimitsu Higashi-
ura leg. 19 [ELKU]; Fukuoka city, Ropponmatsu, Gokoku-Jinja shrine. 18.VI.1969.
Minoru Miyazaki leg. 19 [ELKU]; Kasuya dist., Sasaguri town, Mt. Wakasugi-yama.
13.V.1969. Minoru Miyazaki leg. 19 [ELKU]; Tagawa dist., Soeda town, Mt. Hiko-
san. 26.VIL.1966, Kdichi Takeno leg. 2@ [ELKU]; 17.VIL.1967, Kéichi Takeno leg.
19 [ELKUJ; 18.VIL.1968. Kenkichi Kanmiya leg. 29 [ELKU]J; 11.VIL.1969. Ken-
kichi Kanmiya leg. 24'19 [ELKU]J; 6.VIIL.1969. Kenkichi Kanmiya leg. 19 [ELKU];
16.X.1969, Koichi Takeno leg. (MT) 19 [ELKU]; 25.VIL.1970, Kéichi Takeno leg.
(MT) 18 [ELKU]; 20.V.1971, Michitaka Chujo leg. 19 [ELKUJ; 22-26.V.1979, Ka-
oru Maeto leg. 19 [NIAES]; Nagasaki pref., Minami-Takaki dist., Kuchinotsu town.
23.1V.1954. S. Kato leg. 19 [NIAES]; Kumamoto pref., Aso dist., Takamori town.
11.X.1993. N. Wasano leg. 14 [ELKU]; Hondo city, Nishinoku Lake, 5.V1.1999.
Victor Fursov leg. 39 [IZAN]; Miyazaki pref., Koyu dist., Takanabe town, Minami-
Takanabe, Horinouchi. 16.VI1.1964. K. Yasumatsu and T. Nishida leg. 19 [ELKU]
(with identification label; Gryon flavipes (Ashm.) det. G. Mineo); Kagoshima pref.,
Kagoshima city, 18.VIL.1969, Osamu Yata leg. 1319 [ELKU]; 20.VIL.1969, Mi-
noru Miyazaki leg. 29 [ELKU]; Kumage Dist., Yaku-shima Isl., Yaku town, Kurio,
8.VIL.1975. Kenzo Yamagishi leg. 1329 [ELKU]; Oshima dist., Toku-no-shima Isl.,
Amagi town, Nishi-Agina, Mikyo. 27.VI1.1963. J. L. Gressitt leg. 19 [ELKU]; Ok-
inawa pref., Okinawa Isl., Kunigami dist., Kunigami town, Yona. 18-21.X.1973. M.
Owada leg. 19 [SEHU]J; Yaeyama dist., Iriomote Isl., Taketomi town, Shirahama,
21.VIL.1963, Yorio Miyatake leg., 19 [ELKU]; Taketomi town, Sonai. 12.X.1963.
Shoichi Miyamoto leg. 19 [ELKU] (with identification label; Gryon flavipes (Ashm.)
det. G. Mineo); Taketomi town, Komi (Paddy field). 24.330°N, 123.912°E; alt. 10 m,
22-25.V1.2015, Yoto Komeda leg. (YPT) 19 [ELKU]J.

Distribution. Japan (Honshu: Iwate, Ibaraki, Saitama, Chiba, Kanagawa, Ishi-
kawa, Fukui, Gifu, Aichi, Shiga, and Kyoto; Shikoku: Tokushima, Ehime, and Kochi;
Kyushu: Fukuoka, Nagasaki, Kumamoto, Miyazaki, and Kagoshima; Ryukyus: Yaku-
shima Isl., Toku-no-shima Isl., Okinawa Isl., and Iriomote Isl.), South Korea (North
Gyeongsang: Andong), Vietnam (Hanoi).

Remarks. Talamas et al. (2017) provided photographs of the holotype of G. japoni-
cum. Based on these photographs, morphological characters of specimens examined in
this study are the same as the holotype. Gryon orestes (Dodd, 1913) is recorded from
Japan as G. flavipes (Ashmead, 1905) in Mineo (1979) and G. nixoni (Masner, 1965)
in Mineo (1981). We examined the voucher specimen determinated by Mineo, and
found that the specimen is a small individual of G. japonicum. We also examined the
holotype of G. mischa held at ZIN, and confirmed that it is also G. japonicum.
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Gryon yamagishii Mineo, 1981
Figs 1C, 2C, 3C, 4C, 5C, I, 6C

Gryon yamagishii Mineo, 1981: Johnson 1992; Kononova and Petrov 2002; Kononova
and Kozlov 2008.

Gryon maruzzae Mineo, 1981: Johnson 1992; Kononova and Kozlov 2008. syn. nov.

Gryon sugonjaevi Kozlov & Kononova, 1989: Kozlov and Kononova 1990; Johnson
1992; Kononova 1995; Kononova and Petrov 2002; Kononova and Kozlov 2008.
syn. nov.

Diagnosis. Frontal depression transversely costate by strong regular carinae. Angular
points of occipital carina modified as short sharp horns; horizontal portion of occipital
carina straight, expanding inwardly. Coxae brown-black.

Description. Female. Length = 1.4-1.6 mm.

Color. (Figs 1C, 2C). Body mainly black. A2—6 brown. A1, mandibles, and legs
(excluding coxae) yellow.

Head. FCI = 1.16-1.28; LCI = 1.66-1.62; DCI = 2.03-2.23; HW/IOS = 1.64—
1.78; head about 1.3 times as wide as mesosoma (HW/TSL = 1.24-1.30). Frons
(Fig. 3C) reticulate with setae; central carina present ventrally; frontal depression weak-
ly developed, transversely costate by strong regular carinae. Vertex reticulate with setae;
interocellar space reticulate; hyperoccipital carina absent; POL about 4.6 times as long
as OOL (POL/OOL = 3.67—4.83); OOL about 0.4 times as long as LOL (OOL/LOL
= 0.33-0.50). Clypeus semi-elliptical. Gena coriaceous with setae; medial genal carina
absent. Occiput (Fig. 4C) transversely costate with setae; occipital carina complete;
angular points of occipital carina well-developed, as short sharp horns; horizontal por-
tion of occipital carina straight, expanding inwardly; postoccipital carina discontinuity
present; postgena weakly costate along postoccipital carina; postgenal sulcus curved
toward hypostoma; postgenal bridge smooth, weakly longitudinally costate beside me-
dian sulcus. Antennae (Fig. 5C) clavate; Al about 3.5 times longer than radicle, as long
as clava; clava with five segments; claval sensilla formula A8-12/2-2-2-2-1; claval
length about 3.4 times longer than width. Mandibles thin, tridentate, anterior tooth
longer than other teeth.

Mesosoma. Cervical pronotal area granulate-punctate with dense setae; epomial
carina strongly present, not reaching dorsal edge; pronotal suprahumeral sulcus fo-
veolate, unclear mesad; lateral pronotal area smooth with transverse dense carinae.
Propleuron weakly transversely costate. Mesoscutum about 1.4 times as wide as long
(TSL/ML = 1.35-1.50), with dense setae, reticulate in anterior, longitudinally costate
in posterior; parascutal carina absent; notaulus absent. Mesoscutellum about 2.2 times
as wide as long (SW/SL = 2.07-2.35), with dense setae, longitudinally costate mesad,
granulate laterad. Mesopleuron smooth with transverse dense carinae above meso-
pleural canina, rugulose with setae below mesopleural canina; prespecular and upper
mesepisternal sulci foveolate; prespecular sulcus with setae; mesopleural carina strongly
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Figure 10. The holotype of G. yamagishii A dorsal view B lateral view C mesosoma, dorsal view D frons
E labels.

present; postacetabular sulcus foveolate. Metascutellum weakly produced, longitudi-
nally striate. Metapleuron weakly convex, foveolate-rugulose, with dense setae poste-
riorly; anterior part of metapleural sulcus and upper paracoxal sulcus with setae. Pro-
podeum foveolate with setae. Fore wing (Fig. 7C); stigmal vein about 2.5 times longer
than marginal vein; postmarginal vein about 3.7 times longer than marginal vein.

Metasoma. T1 longitudinally striate, setose laterally. S1 longitudinally striate. T2
longitudinally striate anteriorly, reticulate posteriorly, setose laterally. S2 with setae,
granulate mesad, striate laterad. T3 reticulate, with setae laterad and posteriorly. S3—6
punctate with setae. T4 punctate-striate with setae. T5-6 punctate with setae.

Male. Almost same as female, but antennae (Fig. 5I) filiform; Al yellow, A2-11
brown.

Host. Unknown.

Biology. In winter, the female overwinters under the bark of Zelkova serrata (Thun-
berg) Makino (Ulmaceae).

Material examined. Holotype. G. yamagishii: Kooridono, Ojiya, Niigata Pref. [Ja-
pan: Niigata pref., Ojiya city, Nishi-Yoshidani, Kéridono.] 9.VII1.1970. K. Yamagi-
shi leg. @ [ELKU] (Fig. 10). G. maruzzae: (Kyushu) Okinoshima (Chikuzen). [Ja-
pan: Fukuoka pref., Munakata dist., Munakata town, Chikuzen Oki-no-shima Isl.]
25-28.VIL.1958, Hirashima, Murakami and Y. Miyatake leg. 14 [ELKU] (Fig. 11).
G. sugonjaevi: Slnonus, uysma, 40 km C3 Harost. [=Japan: Aichi pref., Inuyama city.]
4.X.1981. E. Sugonjaev leg. @ [ZIN].
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Paratypes. G. yamagishii: same locality as holotype, 1.VII1.1970. K. Yamagishi
leg. @ [ELKU]J; Nisshin, Aichi-gun, Aichi pref. [Aichi pref., Aichi dist., Nisshin town],
5.V.1970. K. Yamagishi leg. ¢ [ELKU]. G. sugonjaevi: inonus, Karanuxapa. [= Japan:
Gifu pref., Kakamigahara city] 19.X.1981. E. Sugonjaev leg. @ [IZAN].

Other material. Jaran: Hokkaido, Sapporo city, Toyohira ward, Hitsujigaoka.
43.008°N, 141.415°E; alt. 100 m, 8-15.VI1.2010, Kazuhiko Konishi leg. (MT) 59
[ELKU]; 15-22.V1.2010, Kazuhiko Konishi leg. (MT) 29 [ELKUJ; 22-29.V1.2010,
Kazuhiko Konishi leg. (MT) 29 [EUM]J]; 29.V1.-6.VI1.2010, Kazuhiko Konishi leg.
(MT) 29 [EUM]J]; 27.VIL.-3.VII1.2010, Kazuhiko Konishi leg. (MT) 29 [EUMJ];
10-17.VIIL.2010, Kazuhiko Konishi leg. (MT) 29 [EUM]J]; Fukushima pref., Aizu-
Wakamatsu city, Monden-machi, Kuroiwa, Minami-Aoki. 6.1.2017. Keisuke Narita
leg. (Collected from under the bark of Zelkova serrata) 19 [ELKUJ; Ibaraki pref.,
Tsuchiura city (near Tsukuba), Pond Shishituka-Oike. 15.VI1.1997. Victor Fursov leg.
19 [IZAN]; Tochigi pref., Nikko city, Tamozawa. 20-25.V1.2008. Takeyuki Naka-
mura leg. (MT) 19 [ELKUJ; Niigata pref., Nagaoka city, Urase-machi, 37.464°N,
138.907°E, alt. 40 m, 2015.V.28.-VI. 7, Ryo Shimizu and So Shimizu leg. (MT), 69
[ELKUJ; 2015. VI.7.-VIL.18, Ryo Shimizu and So Shimizu leg. (MT), 8% [ELKU]J;
2015.VIL.6-25, Ryo Shimizu and So Shimizu leg. (MT), 53179 [ELKU]; 2015.
VIL.25-VIIL.7, Ryo Shimizu and So Shimizu leg. (MT), 24169 [ELKU]; 2015.
VIIL7-VIIL. 22, Ryo Shimizu and So Shimizu leg. (MT), 5329 [ELKU]; 2015.
VIIL.22-IX.5, Ryo Shimizu and So Shimizu leg. (MT), 7329 [ELKU]J; 2015. IX.27~
X. 12, Ryo Shimizu and So Shimizu leg. (MT), 69 [ELKU]; 2016.V1.11-23, Ryo
Shimizu and So Shimizu leg. (MT), 39 [ELKUJ; 2016. VII.13-VIIL1, Ryo Shimizu
and So Shimizu leg. (MT), 23129 [ELKU]J; Ishikawa pref., Mt. Hakusan. 29-21.
VIIL.1960. Terunobu Hidaka leg. 14" [ELKU]; Hakusan city, San’'nomiya, 9-22.
VIIL.2009, H. Fukutomi and S. Nakagawa leg. (MT) 19 [ELMU]; Nomi city, Mit-
sukuchi (paddy field) 30.1V-13.V.2011, H. Fukutomi and R. Ishiguro leg. (MT) 19
[ELMUJ; 13-26.V.2011, H. Fukutomi and R. Ishiguro leg. (MT) 39 [ELMU]J; 9-21.
VI1.2011, H. Fukutomi and R. Ishiguro leg. (MT) 39 [ELMU]; 17.VIL.-4.VIIL.2011,
H. Fukutomi and R. Ishiguro leg. (MT) 1J [ELMU]J; 19.VIIL.-7.1X.2011, H. Fuku-
tomi and R. Ishiguro leg. (MT) 13 [ELMU]J; 8-21. IX. 2011, H. Fukutomi and R.
Ishiguro leg. (MT) 19 [ELMU]J; 22.X.-2.X1.2011, H. Fukutomi and R. Ishiguro leg.
(MT) 19 [ELMUJ; Gifu pref., Kani city, Katabira, 1-7.V.2004, K. Ito leg. (MT) 29
[ELMU]J; 6-12.VII.2004, Kenzo Yamagishi leg. (MT) 1% [ELMU]; 20-26.
VIIL.2004, Kenzo Yamagishi leg. (MT) 1419 [ELMUJ; 2-8.X.2004. Kenzo Yamagi-
shileg. (MT) 39 [ELMU]; Shizuoka pref., Iwata city, dike of Ohta river, 29.VII.2001,
M. Ura leg. (YPT) 19 [IZAN]; 13.VII.2001, M. Ura leg. (YPT) 18 [IZAN]; 27.
VIIL.2001, M. Ura leg. (YPT) 18 [ELMUJ; 1319 [IZAN]; Aichi pref., Nagoya city,
Chikusa ward, Higashiyama Park. 1-10.V.2001. M. Watanabe leg. (MT) 19 [IZAN];
IV-VIL. 1997, Victor Fursov leg. 259 [IZAN]; 11.VI.1997. Victor Fursov leg. 18
[IZAN]; Tempaku ward, Yagoto-Urayama, 21.IX.2002. Kenzo Yamagishi leg. 19
[ELMU]; Tempaku ward, 29.1X.2012. Kenzo Yamagishi leg. 19 [ELMU]; Tempaku
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ward, Meijo University, 17.1V.2013. N. Kusuda leg. 1X¥ [ELMU]; Tempaku ward,
Meijo University, 31.VI1.2013. N. Kusuda leg. 1X1K [ELMU]J; Ichinomiya city, To-
mida, Kiso River, 10.V.2013, Y. Miyata leg. (YPT) 5K [ELMU]J; 2.VI.2013, Y. Mi-
yata leg. (YPT) 1K [ELMU]; 22.VIII.2013, Y. Miyata leg. (YPT) 1K [ELMU]; Kasu-
gai city, Takagi (Grassland), 14.V.2013. Y. Kamiya leg. (YPT) 19 [ELMUJ; 31.
VIL.2013. Y. Kamiya leg. (YPT) 14 [ELMUJ; Nisshin city, Akaike, 30.1X.2006. Ken-
zo Yamagishi leg. 19 [ELMUJ; Nisshin city, Nokata, 28.V-3.V1.2011. H. Seo and R.
Mizutani leg. (MT) 19 [ELMUJ; 10-17.V1.2011. H. Seo and R. Mizutani leg. (MT)
19 [ELMU]J; 2-9.VI.2011. H. Seo and R. Mizutani leg. (MT) 19 [ELMUJ; [ELMUJ;
16-22.VI.2011. H. Seo and R. Mizutani leg. (MT) 14 [ELMUJ; Toyota city, Obara,
Kajiyashiki-chd, Nishinohara, 12.VI.-6. 2014. Hiroaki Iketake leg. (MT) 19 [ELKUJ;
12-26.X.2014. Hiroaki Iketake leg. (MT) 19 [ELKU]; Osaka pref., Sen’nan Dist.,
Misaki town, Kyoshi, 16.IV.1975. 39 [ELKU]; Wakayama pref., Wakayama city,
Sand6, 16.1V.1975. 19 [ELKU]; Shimane pref., Izumo city, Mt. Kita-yama, 11.
VI.1969. Minoru Miyazaki leg. 19 [ELKUJ; Tokushima pref., Zen'nyuji-toh (River
island in Yoshino River), 13-22.V.2003. K. Ohara and H. Otsuka leg. (MT) 39
[ELMU]J; 5-17.1X.2003. K. Ohara and H. Otsuka leg. (MT) 39 [ELMU]; Ehime
pref., Matsuyama city, Sugitake. 26.V.1976. N. Takaki leg. 19 [EUMJ]; Matsuyama
city, Komenono. 1.VI.1978. N. Takaki leg. 19 [EUM]J]; Matsuyama city, Jikiba-cho.
33.51°N, 132.42°E; 14.V.2016. K. Kuroda and K. Sogoh leg. 19 [EUM]J]; Matsuy-
ama city, Suemachi, Wakigafuchi Park. 33.52°N, 132.49°E; 20.V.2017. K. Kuroda leg.
19 [EUM]J]; Ochi dist., Kamijima town, Iwagi, Akahone Isl., 29-30.X1.2004. Jird
Ogawa leg. 19 [EUM]J]; Kami-Ukena dist., Yanadani vill., Yokono (alt. 650 m).
7.V.1994. M. Sakai leg. 19 [EUM]]; Kami-Ukena dist., Kuma-Kougen town, Sarag-
amine. 4.V1.2006. Ygo Satd leg. 19 [EUMJ]; Kami-Ukena dist., Kuma-Kougen
town, Yurano. 5.V1.2007. Eiji Yamamoto leg. 19 [EUM]J]; 17.VIL.2007. Eiji Yama-
moto leg. 19 [EUM]J]; 24-26.VI1.2008. Eiji Yamamoto leg. 19 (MT) [EUM]J]; Kita
dist., Uchiko town, Hongawa, Hirose shrine. 21.V.2014. Eiji Yamamoto leg. 29
[EUM]]; Kita dist., Uchiko town, Hiraoka. 11-15.V.2014. Eiji Yamamoto leg. (MT)
19 [EUMJ]; 16-20.V.2014. Eiji Yamamoto leg. (MT) 2@ [EUM]]; Kochi pref., Nan-
koku city, Estuary of Monobe river. 1.VI.2002. M. Sakai leg. 19 [EUM]J]; Kami city,
Kami-anauchi. 30-31.VIL.2016. Kazuhiko Konishi leg. (MT) 19 [EUM]J]; Hata dist.,
Nishi-Tosa vill., Oku-Yanai, Kuroson, 29.IV.1956, Yozo Murakami leg., 29 [ELKU]J;
Fukuoka pref., Fukuoka city, Mt. Tachibana-yama, 14.V.1970. Minoru Miyazaki leg.
3% [ELKU]J; 13.V.1994. Hiroshi Honda leg. (YPT) 19 [ELKUJ; 2.VII.1994. Hiroshi
Honda leg. (YPT) 58 [ELKUJ; 16.VIL.1994. Hiroshi Honda leg. (YPT) 2349
[ELKUJ; 23.VIL.1994. Hiroshi Honda leg. (YPT) 1419 [ELKUJ; 30.VIL.1994. Hi-
roshi Honda leg. (YPT) 19 [ELKUJ; 7.VIIL.1994. Hiroshi Honda leg. (YPT) 1319
[ELKU]; Fukuoka city, Mt. Abura-yama, 21.VI.1959. Shoichi Miyamoto leg. 19
[ELKUJ; Fukuoka city, East ward, Tatara. 8.IX.1996. Yoshimitsu Higashiura leg. 19
[ELKUJ; Fukuoka city, Sawara ward, Mt. Sefuri-san, 1.VII1.1992, Yoshimitsu Hi-
gashiura leg. 29 [ELKU]; Kasuya dist., Sasaguri town, Mt. Wakasugi-yama. 12.V.1969.
Masako Honda leg. 19 [ELKU]; 13.V.1970. Masako Honda leg. 19 [ELKU]; Dazaifu
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city, Kitadani. 5.111.2016. Yu Hisasue leg. 19 [ELKUJ; lizuka city, Ae, 33.564°N,
130.640°E, 5.V.2018. Yu Hisasue leg., (collected from blossoms of Acer palmatum) 19
[ELKU]; Tagawa dist., Soeda town, Mt. Hiko-san. 28.1X.1966, Masako Honda leg.
39 [ELKUJ; 8.V.1967, Masako Honda leg. 19 [ELKUJ; 10.V.1967, Masako Honda
leg. 2@ [ELKUJ; 20.IV.1967, Kenkichi Kanmiya leg. 19 [ELKU]; 20.V1.1967, Ken-
kichi Kanmiya leg. 19 [ELKUJ; 20.IX.1967, Kenkichi Kanmiya leg. 39 [ELKUJ;
25.VIL.196-, Koichi Takeno leg. (MT) 18 [ELKU]; 5.V1.1970, Kenkichi Kanmiya
leg. 39 [ELKU]J; 15.1V.1971, Michitaka Chujo leg. 19 [ELKU]; 24.VII.1972, Mich-
itaka Chujo leg. 19 [ELKU]J; 22-26.V.1979, Kaoru Maeto leg. 19 [NIAES]; 25-26.
VIL.1979, Kaoru Maeto leg. 3312 [NIAES]; 24-26.X.1979, Kaoru Maeto leg. 39
[NIAES]; Miyako dist., Saigawa town, Hobashira, Mt. Hiko-san, No-tdge pass.
29.VIIL.1993, N. Wasano leg. 13 [ELKU]J; Saga pref., Kishima dist., Yamauchi town.
22.X.1991. Yoshimitsu Higashiura leg. 29 [ELKU]; Higashi-Matsuura dist., Genkai
town, Kariya. 23.VII1.1993. Yoshimitsu Higashiura leg. 39 [ELKU]; Nagasaki pref.,
Minami-Takaki dist., Obama town. 25.11.1960. Terunobu Hidaka leg. 19 [ELKUJ;
Kumamoto pref., Hondo city, Nishinoku Lake, 5.VI.1999. Victor Fursov leg. 19
[IZAN]; Miyazaki pref., Higashi-Usuki dist., Shiiba vill., Shimo-Fukura, Obhira.
29.VIIL.1993, N. Wasano leg. 39 [ELKU]; Kagoshima pref., Aira dist., Kirishima
town, Taguchi, Kirishima-jingfi shrine, 15.VI1.1969. Osamu Yata leg. 14 [ELKUJ;
Kimotsuki dist., Sata town, Magome, Tajiri, Kape Sata, 17.VI1.1969. Osamu Yata leg.
2% [ELKU]; Kumage Dist., Yaku-shima Isl., Yaku town, Kurio, 8.VIL.1975. Kenzo
Yamagishi leg. 2419 [ELKUJ; Kagoshima Dist., Toshima vill., Tokara Isles., Kuchi-
no-shima Isl., 2.V.1993, Hiroshi Honda leg., 29 [ELKU]J; Satoshi Kamitani leg., 29
[ELKU]; Oshima dist., Amami-6shima Isl., Uken vill., Mt. Yuwan-dake, 30.VIL.1963,
J. L. Gressitt leg. 1419 [ELKU]; Okinawa pref., Okinawa Isl., Nago city, Mt. Nago-
dake, 26.587°N, 128.000°E, 140 m, 3—-14.VI1.2016, Keisuke Narita leg. 19 [ELKUJ;
Tokyo Met., Hachijo Isl., Hachijo town, Kamogawa. 27.V.1964, Y. Hirashima and M.
Shiga leg. 39 [ELKUJ; Hachijo town, Mitsune-Kantoyama. 30.V.1964, Y. Hirashima
and M. Shiga leg. 19 [ELKU]; Fukuoka pref., Munakata dist., Munakata town, Chi-
kuzen Oki-no-shima Isl. 25-28.VII.1958, Yoshihiro Hirashima, Yozo Murakami and
Yorio Miyatake leg. 14" [ELKU]J.

Distribution. Japan (Hokkaido; Honshu: Fukushima, Ibaraki, Tochigi, Niigata,
Ishikawa, Gifu, Shizuoka, Aichi, Osaka, Wakayama, and Shimane; Shikoku: Tokushi-
ma, Ehime, and Kochi; Kyushu: Fukuoka, Saga, Nagasaki, Kumamoto, Miyazaki, and
Kagoshima; Ryukyus: Yaku-shima Isl., Naka-no-shima Isl., Amami-6hshima Isl., and
Okinawa Isl.; Hachijo Isl; and Chikuzen Oki-no-shima Isl.)

Remarks. Among Japanese species, G. yamagishii is similar to G. japonicum and
G. fulvicoxa, but G. yamagishii differs from these species in the sculpture of the anten-
nal depression (G. yamagishii (Fig. 3C): transversely costate by strong regular carinae;
G. fulvicoxa (Fig. 3A) and G. japonicum (Fig. 3B): transversely costate by strong irregu-
lar carinae) and the presence of the short sharp horn on the angular point of occipital
carina (Fig. 4C). Russian Far Eastern species, G. amissum Kozlov & Kononova, 1990
and G. sibiricum Kononova, 2001 are also similar to G. yamagishii in the sculpture of
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Figure 1 1. The holotype of G. maruzzae syn. nov. A dorsal view B lateral view C mesosoma, dorsal view

D frons E labels.

the frons. In G. amissum and G. sibiricum, however, the angular points of occipital
carina are not developed as horns, and the mesopleural carina is weak (G. amissum) or
absent (G. sibiricum). We examined the holotype of G. maruzzae at ELKU (Fig. 11)
and G. sugonjaevi at ZIN, and they belong to G. yamagishii.

Gryon charon-group (Mineo, 1983)

Diagnosis. Frons reticulate with setae; frontal depression developed with enclosing
strong carina. Clypeus almost rounded. Eyes with sparse setae or without. Occipital
carina complete, angular point of occipital carina developed; postoccipital carina pre-
sent, at least laterally; medial genal carina present; postgena weakly almost smooth;
postgenal pit located near fossa.

Gryon philippinense (Ashmead, 1904)
Figs 1D, 2D, 3D, 4D, 5D, ], 6D, 7C, D, 8C, D, 9C, D

Hadronotus philippinensis Ashmead, 1904a: Ashmead 1904c¢; Kieffer 1926; Baltazar
1966. Gryon philippinensis (Ashmead): Masner and Muesebeck 1968. Gryon phil-
ippinense (Ashmead): Mineo 1983; Mineo 1990b; Johnson 1992; 1.é 2000; Dasi-
lao and Arakawa 2004, 2005; Nakajima and Fujisaki 2010; Nakajima et al. 2012.
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Hadronotus hakonensis Ashmead, 1904b: Kieffer 1926; Watanabe 1951. Gryon ha-
konensis (Ashmead): Masner and Muesebeck 1968. Gryon hakonense (Ashmead):
Mineo 1981; Johnson 1992; Kononova and Kozlov 2008. syn. nov.

Hadronotus homoeoceri Nixon, 1934: Mineo 1979 (syn.). Hadronotus homoceri Nixon:
Mani 1941. Gryon homoeoceri (Nixon): Masner 1965; Mani and Sharma 1982;
Sharma 1982; Johnson 1992.

Diagnosis. Horizontal portion of occipital carina short, reaching longitudinal exten-
sion line of outer margin of lateral ocelli or shorter. Postgena almost smooth, longi-
tudinally costate by weak furrows along postoccipital carina; postgenal sulcus curved
toward hypostoma; postgenal bridge smooth, weakly punctate-costate beside of me-
dian sulcus.

Description. Female. Length = 1.2-1.7 mm.

Color. (Figs 1D, 2D). Body mainly black. A1-6, mandibles, and legs (excluding
coxae) yellow.

Head. FCI = 1.05-1.18; LCI = 1.53-1.71; DCI = 1.69-1.98; HW/IOS = 1.78-
1.87; head about 1.3 times as wide as mesosoma (HW/TSL = 1.20-1.29). Frons
(Fig. 3D) reticulate with setae; central carina weakly present in lower half of frontal
depression, absent in upper half of frontal depression, present between enclosing carina
of frontal depression and anterior ocellus, frontal depression weakly developed, with
enclosing carina; antennal depression width about 1.8 times wider than distance be-
tween eye and antennal depression (WAD/OAD = 1.61-2.32). Vertex reticulate with
setae; interocellar space reticulate-granulate; hyperoccipital carina present; POL about
5.7 times as long as OOL (POL/OOL = 5.04-6.02); OOL about 0.3 times as long as
LOL (OOL/LOL = 0.27-0.38). Clypeus rectangular, with rounded corners. Gena co-
riaceous with setae; medial genal carina present. Occiput (Fig. 4D) transversely semi-
elliptically costate, with setae; occipital carina complete; angular point of occipital
carina developed; horizontal portion of occipital carina short, reaching longitudinal
extension line of outer margin of lateral ocelli or shorter; postoccipital carina present,
weak mesad; postgena almost smooth, longitudinally costate by weak furrows along
postoccipital carina; postgenal sulcus curved toward hypostoma; postgenal bridge
smooth, weakly punctate-costate beside median sulcus. Antennae (Fig. 5D) clavate;
Al about three times longer than radicle, as long as clava; clava with six segments;
claval sensilla formula A7-12/1-2-2-2-2-1; claval length about 4.8 times longer than
width. Mandibles thin, tridentate, anterior tooth longer than other teeth.

Mesosoma. Cervical pronotal area (Fig. 8C) granulate dorsad, smooth-imbricate
ventrad, with dense setae; epomial carina strongly present, reaching dorsal edge; pronotal
suprahumeral sulcus foveolate with setae, unclear mesad; lateral pronotal area rugulose
dorsad, smooth with transverse dense carina ventrad. Propleuron weakly transversely
costate. Mesoscutum (Fig. 7C) about 1.4 times as wide as long (TSL/ML = 1.33-1.45)
reticulate, inside of cell coriaceous, with setae; parascutal carina absent; notaulus absent.
Mesoscutellum about 1.8 times as wide as long (SW/SL = 1.65-1.86), reticulate, in-
side of cell coriaceous, with setae, slightly produced posteriorly. Mesopleuron (Fig. 7D)
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costate-reticulate above mesopleural canina, reticulate with setae below mesopleural
canina; prespecular and upper mesepisternal sulci foveolate; prespecular sulcus with
setae; mesopleural carina strongly present; postacetabular sulcus foveolate. Metascutel-
lum (Fig. 8D) weakly produced, rugose. Metapleuron (Fig. 7D) foveolate anteriorly,
glanulate with dense setae posteriorly, with longitudinal carina modified as weak redge;
anterior part of metapleural sulcus and upper paracoxal sulcus with setae. Propodeum
foveolate, with setae laterad. Fore wing (Fig. 6D); stigmal vein about 3 times longer than
marginal vein; postmarginal vein about 4.9 times longer than marginal vein.

Metasoma. T1 (Fig. 9C) longitudinally striate, setose laterally. S1 (Fig. 9D) longi-
tudinally striate. T2 reticulate, with setae laterally. S2 reticulate-granulate, with setae.
T3 reticulate with setae. S3—6 punctate with setae. T4 reticulate-rugose with setae.
T5-6 rugose with setae.

Male. Almost same as female, but antennae (Fig. 7]) filiform; Al yellow, A2-11
brown.

Variation. The sculpture of frons and postgena of the small specimens is weaker
than that of the large specimens. In the smallest specimens collected in Kéchi Univer-
sity, the sculpture of the frons is reticulate-granulate with puncture and the sculpture of
postgena is barely costate. In contrast, the sculpture of the frons in the larger specimens
is clearly reticulate, and that of the postgena is also clear. The number of sulci is large in
large specimens. The pronotal cervical sulcus is weakly foveolate in the large specimens,
however, the foveolae are lacking in small specimens. Owing the smaller host egg size,
specimens that emerge from A. soridius are smaller and the sculpture is weaker than
those that emerge from the larger eggs of H. unipunctatus.

Host. Coreidae: Acanthocoris sordidus, Homoeocerus marginellus (Herrich-Schiffer,
1840), H. unipunctatus (Thunberg, 1783) new record; and Leproglossus membranaceus
(Fabricius, 1781). Watanabe (1951) also recorded Homoeocerus marginiventris Dohrn,
1860 (Coreidae) and Riptortus pedestris (Alydidae), but the identification of wasps is
problematic (see remarks).

Biology. Females of G. philippinense are found in the “Komomaki”, rice straw belts
wrapped around trees during winter. Some females are also found on the underside of
leaves of evergreen broad-leaved trees. In spring, females can be collected from blos-
soms of Acer palmatum Thunberg (Sapindaceae).

Material examined. Ibaraki pref., Tsukuba city, near Mt. Tsukuba-san, 13.1X.1984,
Takashi Noda leg., emergence from eggs of Acanthocoris sordidus on pod of soybeans,
2489 [ELKU]J; Niigata pref., Nagaoka city, Urase-machi, 37.464°N, 138.907°E, al.
40 m. 25. VII-7.VIIL.2015, Ryo Shimizu and So Shimizu leg. (MT), 19 [ELKU]J;
23. VI-13.VI.2016, (MT), 19 [ELKUJ; 13. VII-1.VII1.2016, (MT), 19 [ELKUJ;
Wakayama pref., Nishi-Muro dist., Shirahama town, Tonda-cho, 13.1X.1984, Takashi
Noda leg., emergence from eggs of Acanthocoris sordidus, 2499 [ELKUJ; Yamaguchi
pref., Yamaguchi city, Ouchi-Nagano. 34.167°N, 131.523°E. 29.X1.2014. Yoshimitsu
Higashiura leg. 19 [ELKU]J; Ehime pref., Matsuyama city, Tarumi, Ehime University,
23.1.2016. Yu Hisasue leg., (collected from Komomaki) 29 [ELKU]; 15-16.1V.2016,
29 (YPT) [ELKUJ; Kita dist., Uchiko town, Hongawa, Hirose shrine. 27.V.2014.
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Eiji Yamamoto leg. 19 [EUM]J]; 1.111.2017. Hiroyuki Yoshitomi leg. (collected from
back of the leaves of Quercus gilva) 109 [EUM]]; Kochi pref., Hata dist., Nishi-To-
sa vill., Oku-Yanai, Kuroson, 29.IV.1956., Yozo Murakami leg., 2¢ [ELKU]; Nan-
koku city, K6chi University, Ryo Arakawa leg., emergence from eggs of Acanthocoris
sordidus, 73149 [ELKU]; Fukuoka pref., Tagawa dist., Soeda town, Ochiai, Ka-
jiya, 24.VIIL.1972, Michitaka Chujo leg., 29 [ELKUJ; 12.IX.1972, 19 [ELKU];
5.X.1972, 19 [ELKU]; Tagawa dist., Soeda town, Mt. Hiko-san, Kaoru Macto leg.,
24-26.X.1979, 1@ [NIAES]; Fukuoka city, Sawara ward, Ishigama, 6.V.2014, Taisuke
Kawano leg., 19 [ELKU]; Yanagawa city, Shin’hokamachi, 33.158°N, 130.399°E,
12.111.2016, Yu Hisasue leg., (sweeping of trees) 1§ [ELKUJ; Kasuya dist., Hisayama
town, Ino, 10.IV.2018, Taisuke Kawano leg., (collected from blossoms of Acer palma-
tum) 19 [ELKU]; lizuka city, Ae, 33.564°N, 130.640°E, 5.V.2018. Yu Hisasue leg.,
(collected from blossoms of Acer palmatum) 29 [ELKU]; Kumamoto pref., Hondo city,
Joshita, 22.VI1.1996. Hiroshi Honda leg., (emergence from eggs of Acanthocoris sordi-
dus) 29 [ELKU]; Kagoshima pref., Kimotsuki dist., Sata town, Magome, Tajiri, Kape
Sata, 17.VIL.1969, Minoru Miyazaki leg. 19 [ELKU]; Kagoshima city, 18.VI.1969,
Osamu Yata leg. 19 [ELKU]; Kagoshima City, Mt. Taga-yama, 1.V1.1987, Yoshimi
Hirose leg. (emergence from egg of Homoeocerus um'puncmtm on Pueraria montana
var. lobata) 1319 [ELKU]; Hioki dist., Ijtiin town, 1.VI.1987, Yoshimi Hirose leg.
(emergence from egg of Homoeocerus unipunctatus on Pueraria montana var. lobata)
23479 [ELKUJ; Kumage Dist., Yaku-shima Isl., Yaku town, Kurio, 8.VII.1975. Kenzo
Yamagishi leg. 2429 [ELKU]; Kagoshima Dist., Toshima vill., Tokara Isles., Kuchi-
no-shima Isl., 2.V.1993, Hiroshi Honda leg., 29 [ELKUJ; Oshima dist., Amami-6shi-
ma Isl., Tatsugo town, Ankiyaba, 22.V.2002, Kenji Fujisaki leg., (emergence from egg
of Acanthocoris sordidus) 183139 [ELKU]; Okinawa pref., Okinawa Isl., Kunigami
dist., Motobu town, Izumi. 21.X.1963, Yoshihiro Hirashima leg. 19 [ELKU]; Ogimi
vill,, C)gimi, 27.VIL.1995, Yoshimitsu Higashiura leg. (emergence from coerid egg on
papaya) 7359 [ELKU]; Nago city, Mt. Nago-dake, 26.587°N, 128.000°E, 140 m,
3-14.VI1.2016, Keisuke Narita leg. 19 [ELKU]; Miyako Isl., Miyako-jima city, Ueno,
Mt. Nobaru-dake, 27.X11.2017, Hiraku Yoshitake leg. 19 [ELKU]; 29.X11.2017,
19 [ELKU]; Miyako-jima city, Hirara, Ono-sanrin, near Miyako-seishonen-no-ie,
29.XI11.2017, Hiraku Yoshitake leg. 69 [ELKUJ; Ishigaki Isl., Ishigaki city, Kawara-
dake, 28.X.1963, Yoshihiro Hirashima leg. 19 [ELKU]; Yaeyama dist. Iriomote Isl.,
Taketomi town, Ohara-komi, 17.VI1.1963, Yorio Miyatake leg., 19 [ELKU]; Taketo-
mi town, Otomi, 15-23.111.1995, Takeshi Matsuura leg. 19 [NIAES]; Nagasaki pref.,
Tsushima Isl., Shimo-Agata dist., Izuhara town, Mt. Tatera, 27.1X.1959, 19 [ELKU]
(with identification label; Gryon hakonensis (Ashm.) det. G. Mineo, 1978).

Distribution. Japan (Honshu: Ibaraki, Niigata, Wakayama, and Yamaguchi; Shi-
koku: Ehime and Kochi; Kyushu: Fukuoka, Saga, Kumamoto, and Kagoshima; Ry-
ukyus: Yaku-shima Isl., Naka-no-shima Isl., Amami-6hshima Isl., Okinawa Isl., Mi-
yako Isl., Ishigaki Isl., and Iriomote Isl.; Tsushima Is.), South Korea (North Gyeong-
sang: Mt. Sudosan) Philippines (Luzon Isl.: Manila), Indonesia (Java Isl.: Bogor), India
(Kerala), Vietham (Ho Chi Minh City).
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Remarks. Among the charon-group species, G. philippinense differs from other
species in the sculpture of the median sulcus of the postgenal bridge (Fig. 4D). Talamas
etal. (2017) provided some pictures of holotypes of G. philippinense and G. hakonense.
Also, we examined the voucher specimen of Mineo (1979) deposited in ELKU. Based
on these pictures and the voucher specimens, G. hakonense is a junior synonym of
G. philippinense. Watanabe (1951) redescribed G. hakonense based on specimens that
emerged from eggs of Homoeocerus marginiventris and Riptortus pedestris. We could
not, however, find the voucher specimens in SEHU and the redescription is insuf-
ficient to identify the species properly, therefore, we excluded the two host records.

Gryon shisa Komeda & Mita, sp. nov.
http://zoobank.org/45003564-D0AB-4E7B-A91A-E6495DE3ADB1
Figs 1E, 2E, 3E, 4E, 5E, K, 7E

Diagnosis. Horizontal portion of occipital carina curved, reaching central longitudinal
line of lateral ocelli. Postgena smooth; postgenal sulcus straight; postgenal bridge smooth.

Description. Female. Length = 1.6-1.7 mm.

Color. (Figs 1E, 2E). Body mainly black. Mandibles brown. A1-6 and legs (ex-
cluding coxae) yellow.

Head. FCI = 1.15-1.22; LCI = 1.51-1.62; DCI = 1.75-1.88; HW/IOS = 1.88—
2.14; head about 1.2 times as wide as mesosoma (HW/TSL = 1.10-1.19). Frons re-
ticulate with setae, with transverse carina between eye and frontal depression; central
carina weakly present in lower half of frontal depression, absent in upper half of frontal
depression, present between enclosing carina of frontal depression and anterior ocel-
lus; frontal depression weakly developed, with enclosing carina; antennal depression
about 1.3 times wider than distance between eye and antennal depression (WAD/
OAD = 1.19-1.40). Vertex reticulate with setae; interocellar space reticulate-granulate;
hyperoccipital carina present; POL about six times as long as OOL (POL/OOL =
5.54-6.55); OOL about 0.3 times as long as LOL (OOL/LOL = 0.26-0.32). Clypeus
trapezoidal, with rounded corners. Gena coriaceous with setae; medial genal carina
present. Occiput transversely semi-elliptically costate, with setae; occipital carina com-
plete; angular point of occipital carina developed; horizontal portion of occipital carina
curved, reaching central longitudinal line of lateral ocelli; postoccipital carina present
laterally; postgena smooth; postgenal sulcus straight; postgenal bridge smooth. Anten-
nae (Fig. 5E) clavate; Al about 4.8 times longer than radicle, about 1.2 times longer
than clava; clava with six segments; claval sensilla formula A7-12/1-2-2-2-2-1; claval
length about 4.1 times longer than width. Mandibles thin, tridentate, anterior tooth
longer than other teeth.

Mesosoma. Cervical pronotal area costate dorsad, smooth-imbricate ventrad,
with sparse setae; epomial carina strongly present, not reaching dorsal edge; pro-
notal suprahumeral sulcus foveolate with setae, unclear mesad; lateral pronotal area
with transverse dense carina; pronotal cervical sulcus foveolete. Propleuron weakly
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transversely costate. Mesoscutum about 1.5 times as wide as long (TSL/ML = 1.44—
1.61), reticulate; parascutal carina absent; notaulus absent. Mesoscutellum about 2.1
times as wide as long (SW/SL = 1.84-2.22), reticulate with setae, slightly produced
posteriorly. Mesopleuron mesopleuron costate-reticulate above mesopleural canina,
reticulate with setae below mesopleural canina; prespecular and upper mesepisternal
sulci foveolate; prespecular sulcus with setae; mesopleural carina strongly present;
postacetabular sulcus foveolate. Metascutellum weakly produced, striate. Metapleu-
ron foveolate anteriorly, rugulose with dense setae posteriorly, with longitudinal ir-
regular carina; anterior part of metapleural sulcus and upper paracoxal sulcus with se-
tae. Propodeum foveolate, with setae laterad. Fore wing (Fig. 7E); stigmal vein about
four times longer than marginal vein; postmarginal vein about 7.3 times longer than
marginal vein.

Metasoma. T1 longitudinally striate, setose laterally. S1 longitudinally striate. T2
reticulate with setae laterally. S2 reticulate-granulate, with setae. T3 reticulate with se-
tae. T4 reticulate-rugose with setae. T5-6 rugose with setae. S3—6 punctate with setae

Male. Almost same as female, but antennae (Fig. 5K) filiform; A1-11 yellow.

Host. Coreidae: Paradasynus spinosus Hsiao, 1963.

Material examined. Holotype: Okinawa pref., Okinawa Isl., Kunigami Dist.,
Ogimi vill., Janagusuku. 30.VIL.2002, Yasutsune Sadoyama leg. (emergence from
an egg of Paradasynus spinosus) 19 [ELKU]. Paratypes. Same data as holotype.
3479 [ELKU].

Distribution. Japan (Ryukyus; Okinawa Is.)

Etymology. The species name refers to Shisa, the Okinawan traditional statue of
the guardian lion, because this species defends the shequasar (Citrus x depressa Hayata),
a kind of citrus fruit, from the important pest (Paradasynus spinosus) on Okinawa Is-
land. (Zukeyama et al. 2007).

Remarks. Among the species of the charon-group, G. shisa is the only species with-
out sculpture on the postgena, except for the postgenal sulcus (Fig. 4E). This spe-
cies also differs from G. philippinense in the shape and length of the postgenal sulcus
(G. shisa (Fig. 4E): straight; G. philippinense (Fig. 4D): curved toward hypostoma) and
the length of horizontal portion of occipital carina (G. shisa (Fig. 4E): long, reaching
central longitudinal line of lateral ocelli; G. philippinense (Fig. 4D): short, reaching
longitudinal extension line of outer margin of lateral ocelli or shorter). Among Viet-
namese species, four species, G. ancinla Kozlov & L¢, 1996, G. clavaerus Kozlov &
L¢, 1996, G. drunoris Kozlov & L&, 1996, and G. sponus Kozlov & L&, 1996 seem to
belong to charon group, but their horizontal portions of occipital carinae is also short

like G. philippinense.

Gryon floridanum-group (Masner, 1983)

Diagnosis. Frons reticulate with setae; Clypeus almost rounded. Eyes without setae.
Occipital carina complete, horizontal part of occipital carina well-developed, each
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arms fused; postoccipital carina well-developed, subparallel under horizontal part of
occipital carina; medial genal carina absent; postgenal pit located near fossa.

Gryon pennsylvanicum Ashmead, 1893
Figs 1E 2F 3E 4F 5E L, 6F, 7E, E 8E, E 9E, F

Telenomus pennsylvanicus Ashmead, 1983: Hadronotus pennsylvanicus (Ashmead): Kief-
fer 1926: Gryon pennsylvanicus (Ashmead): Masner 1961: Gryon pennsylvanicum
(Ashmead): Masner 1983b; Mineo and Caleca (1987a); Yasuda 1990; Yasuda and
Tsurumachi 1995; Kononova and Kozlov 2008.

Hadronotus ajax Girault, 1920: Gryon ajax (Girault): Muesebeck and Masner in
Krombein and Burks 1967; Masner and Muesebeck 1968; Mineo 1980a; Masner
1983 (syn.); Johnson 1992.

Hadronotus atriscapus Gahan, 1927: Gryon atriscapus (Gahan): Muesebeck and Masner
in Krombein and Burks 1967; Masner and Muesebeck 1968; Mineo 1980a (syn.);
Masner 1983; Johnson 1992.

Gryon sp. affinis pennsylvanicum (Ashmead): Mineo 1990b.

Diagnosis. Horizontal part of occipital carina well-developed, curved mesad. Postoc-
cipital carina weakly curved.

Description. Female. Length 1.6-1.8 mm.

Color. (Figs 1E 2F). Body mainly black. A1-6, and legs (excluding coxae) yellow.

Head. FCI = 1.23-1.32; LCI = 1.46-1.65; DCI = 1.87-2.13; HW/IOS = 1.90-
1.94; head about 1.3 times as wide as mesosoma (HW/TSL = 1.22—1.32). Frons
(Fig. 3F) reticulate, setose, with transverse carina above frontal depression; central
carina absent; frontal depression developed, transversely costate by weak irregular
carinae. Vertex reticulate; interocellar space reticulate; hyperoccipital carina present;
POL about seven times as long as OOL (POL/OOL = 6.59-7.73); OOL about 0.2
times as long as LOL (OOL/LOL = 0.22-0.26). Clypeus rectangular, with rounded
corners. Gena reticulate, inside of cell coriaceous, with setae; medial genal carina
absent. Occiput (Fig. 4F) transversely costate with setae; occipital carina complete,
with angular point; horizontal portion of occipital carina well-developed, curved
mesad, straight laterad, each arms fused; postoccipital carina well-developed, weak-
ly curved, reaching fossa; postgena weakly striate longitudinally; postgenal sulcus
straight; postgenal bridge smooth, weakly curvedly costate beside median sulcus.
Antennae (Fig. 5F) clavate; Al about 6.4 times longer than radicle, as long as clava;
clava with five segments; claval sensilla formula A8-12/2-2-2-2-1; claval length
about 3.9 times longer than width. Mandibles tridentate, anterior tooth longer than
other teeth.

Mesosoma. Cervical pronotal area (Fig. 8E) smooth-imbricate; epomial carina
strongly present, as redge; pronotal suprahumeral sulcus foveolate with setae; lateral
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pronotal area narrow, smooth with transverse dense carina; pronotal cervical sulcus
foveolete. Propleuron weakly imbricate. Mesoscutum (Fig. 7E) about 1.5 times as
wide as long (TSL/ML = 1.45-1.59), with dense setae, reticulate-rugose; parascutal
carina absent; notaulus absent. Mesoscutellum about 1.6 times as wide as long
(SW/SL = 1.49-1.60), reticulate, with dense setac. Mesopleuron (Fig. 7F) costate
above mesopleural canina, rugulose with sparse setac below mesopleural canina;
prespecular and upper mesepisternal sulci foveolate; prespecular sulcus with setae;
mesopleural carina present; postacetabular sulcus weakly foveolate. Metascutellum
(Fig. 8F) weakly produced, longitudinally striate. Metapleuron randomly foveo-
late; anterior part of metapleural sulcus and posterodorsal metapleural sulcus with
setae. Propodeum foveolate-rugulose. Fore wing (Fig. 6F): stigmal vein about 2.3
times longer than marginal vein; postmarginal vein about 4.3 times longer than
marginal vein.

Metasoma. T1 (Fig. 9E) longitudinally striate, setose laterally. S1 (Fig. 9F) longi-
tudinally striate. T2 longitudinally striate anteriorly, reticulate posteriorly, setose later-
ally. S2 with setae, granulate-punctate mesad, striate laterad. T3 reticulate, with setae
laterad and posteriorly. S3—5 punctate with setae. T4 punctate-striate with setae. T5-6
punctate with setae. S6 smooth with setae.

Male. Almost same as female, but antennae (Fig. 5L) filiform; A1-11 yellow.

Host. Coreidae: Anasa tristis (De Geer, 1773), Narnia femorata Stal, 1862,
Leptoglossus corculus (Say, 1832), L. fulvicornis (Westwood, 1842), L. gonagra (Fab-
ricius, 1775) new record, L. phyllopus (Linnaeus, 1767), L. occidentalis Heidemann,
1910, Chelinidea sp.

Material examined. Okinawa pref., Ishigaki Isl., Ishigaki city, Maesato.
17.VIL.1989. Koji Yasuda leg. emerged from an egg of Leptoglossus gonagra on
2.VIIL1989. 8338 [ELKUJ. 184Q [IZANI.

Distribution. Japan (Ryukyus: Ishigaki Isl.): Canada (British Columbia), Italy
(Tuscany: introduced), USA (Alabama, Arizona, Arkansas, California, Columbia
D.C,, Florida, Georgia, Louisiana, Maryland, Missouri, North Carolina, Pennsylvania
(?), South Carolina, Tennessee, Texas), tropical areas of New World include Colombia,
Dominican Republic, Brazil.

Remarks. Before this study, the known destribution of G. pensylvanicum cov-
ered the Eastern, Midwest, Western and Southern USA, British Colombia, tropical
areas of the New World (Masner 1983) and the Northern Italy (introduced as a
natural enemy of Leptoglossus occidentalis Heidemann, 1910: Roversi et al. 2011).
These localities are very far from Ishigaki Island. Hayashi and Kogure (2013) re-
corded Xyphon reticulatum (Signoret, 1854), a leathopper originally distributed in
the Southern Nearctic and the Northern Neotropical regions (Catanach et al. 2013),
from the Southern Ryukyus including Ishigaki Island. This leathopper is considered
to introduced with some poaceous pastures (Hayashi and Kogure 2013). Japanese
G. pennsylvanicum could have been accidentaly introduced from the New World as
well as X. reticulatum.
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Key to species of Japanese muscaeforme-group of Gryon

1 Sculpture of frontal depression (Fig. 3A, B) irregular. Angular point of oc-
cipital carina (Fig. 4A, B) weakly projected.........ccccoeueuiiniinicicinininincnnn. 2
- Sculpture of frontal depression regular (Fig. 3C). Angular point of occipital
carina (Fig. 4C) modified as short sharp horn; horizontal portion of occipital
carina straight, expanding inwardly.................. G. yamagishii Mineo, 1981
2 Horizontal portion of occipital carina (Fig. 3A) curved, reaching longitudinal
extension line of inner margin of lateral ocelli. Coxae (Fig. 2A) brown-black,
same as body.......cccovvveinieinnicinecce G. japonicum (Ashmead, 1904)
- Horizontal portion of occipital carina (Fig. 3B) straight, short, reaching
longitudinal extension line of outer margin of lateral ocelli. Legs (including
coxae yellow (Fig. 2A), same as other parts of legs........ G. fulvicoxa sp. nov.

Key to species of Japanese charon-group of Gryon

1 Horizontal portion of occipital carina (Figs 1D, 4D) short, reaching longi-
tudinal extension line of outer margin of lateral ocelli or shorter. Postgena
(Fig. 4D) almost smooth, longitudinally castate by weak furrows along pos-
toccipital carina; postgenal sulcus curved toward hypostoma ...........c.ccc........
............................................................. G. philippinense (Ashmead, 1904)
- Horizontal portion of occipital carina (Figs 1E, 4E) curved, reaching central
longitudinal line of lateral ocelli. Postgena (Fig. 4E) smooth; postgenal sulcus
straight; postgenal bridge smooth ...........ccccooviiiiinnnnes G. shisa sp. nov.

Discussion

Mineo (1981) established the muscaeforme-group based on the body sculpturing, the
form and sculpturing of the frontal depression and mesosoma, and the form of the
carinae on the occiput. Kononova and Kozlov (2008) provided another concept for the
muscaeforme-group based on the presence of the hyperoccipital carina. As a result of
our study, however, some members of muscaeforme-group sensu Kozlov and Kononova
(G. misha (synonymized with G. japonicum), G. japonicum, and G. yamagishii) do not
have the hyperoccipital carina. Species group concepts by Mineo are based on multiple
well-defined characters, therefore, at least for the Palearctic species, the concept by
Mineo is more practical.

While the hosts of some species are known, the life history of most Scelionidae
in the field is unknown. Some specimens examined in this study were collected in
winter. They were collected from under the bark of Zelkova serrata (Fig. 12), in the
“Komomaki” (see above), and the underside of leaves of evergreen broad-leaved trees.
Also, sometimes they showed overwintering aggregation with other species of Scelio-
nidae such as Trissolcus corai Talamas, 2017, 1. cultratus (Mayr, 1879), 1. gonopsidis
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Figure 12. Overwintering aggregation of Gryon and Trissolcus under the bark of Zelkova serrata in Akita

prefecture (provided by J. Kobayashi).

(Watanabe, 1951), 7. japonicus (Ashmead, 1904), 1" plautiae (Watanabe, 1954), Idris
sp., Psilanteris sp., and Telenomus sp. Therefore, natural cracks such as narrow slit under
the bark or artificially created cracks such as “Komomaki” and corrugated fiberboards
could provide suitable winter habitat for not only predators (Fye 1985; Togashi et al.
1988; Yoshimura et al. 1995; Korenko and Pekdr 2010; Band Trap research group
of Abiko Bird Museum 2012) but also parasitoids. In spring, some females collected
from maple blossoms. Nectar of small blossoms could work as one of important energy
sources for adults in this season. Further investigation on their life cycles is required to
understand and enhance their functions as natural enemies.
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Appendix |

Checklist of Japanese Gryon with its host records.

Species group and species Host species Reference
charon—group
G. philippinense Acanthocoris sordidus (Thumberg) Mineo 1990b
(= G. hakonese syn. nov.) Homoeocerus marginellus (Herrich—Schiffer) Nixon 1934
Leptoglossus membranaceus (Fabricius) Kieffer 1926
G. shisa sp. nov. Paradasynus spinosus The present study
Sfloridanum-group
G. pennsylvanicum Anasa tristis (De Geer) Masner 1983
Narnia femorata Stal Masner 1983
Leptoglossus corculus (Say) Masner 1983
L. fulvicornis (Westwood) Masner 1983
L. gonagra (Fabricius) T Yasuda 1990
L. phyllopus (Linnaeus) Masner 1983
L. occidentalis Heidemann Roversi et al. 2011
Chelinidea sp. Masner 1983
insulare-group
G. hidakae Unknown -
G. insulare Unknown -
G. janus Unknown -
G. viggianii Unknown -

misellum—group
G. misellum Unknown -

muscaeforme—group

G. ruficoxa sp. nov. Unknown -
G. japonicum Acanthocoris sordidus (Thumberg) Mineo 1990a
(= G. misha syn. nov.) Cletus trigonus (Thumberg) Mineo 1990a
(= G. orestes) C. schmidti Kiritshenko § Noda 1990b
C. punctiger (Dallas) § Noda 1990b
Leptocorisa chinensis (Dallas) Noda 1990b

Riptortus pedestris (Linnaeus) § Noda 1989
G. yamagishii Unknown -

(= G. marruzzae syn. nov.)

(= G. sugonjaevi syn. nov.)
myrmecophilum—group

G. remotum Unknown -
pubescens—group

G. nigricorne Riptortus pedestris (Linnaeus) ¢ Higuchi et al. 1999
R. linearis (Fabricius) Noda 1989 #
Incertae sedis
G. ennius Unknown -
G. excertum Unknown -
G. marina Unknown -
G. tardum Unknown -

+ as L. australis (Fabricius). § record based on misidentification. § result of sentinel egg tests in the field. € as R. clavatus (Thumberg).
# as Gryon sp.
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