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Second Japanese Record of an Epigonid Fish, Epigonus fragilis,
with Morphological and Ecological Notes

A D - WERE 2 - iR Y

Makoto OkamoTo", Hiroshi SENOU? & Tetsuya YAMAZAKF)

Abstract. Two specimens (116.0-119.1 mm SL) of an epigonid fish, Epigonus firagilis (Jordan &
Jordan, 1922), were caught by set net (ca. 40 m depth) from Sagami Bay, Japan. These specimens rep-
resent the first records of the species from the bay and the second report from Japan. The species has
been previously reported mainly from deep-water around the seamounts in the central North Pacific.
Its occurrence in coastal waters, including the present study, is considered to be rare. One specimen
(119.1 mm SL) of was female with a great number of mature eggs, indicating that E. fragilis spawns
off the Pacific coast of Japan. The species has been known as a member of the Epigonus pandionis
group and characterized by the following combination of characters: dorsal fin rays VII-I, 10; pecto-
ral fin rays 17 or rarely 18; gill rakers 25-27; vertebrae 10 + 15; pyloric caeca 7 or 8; pored lateral-
line scales 4649 + 3 or 4; pungent opercular spine absent; maxillary mustache-like process absent;
lingual teeth absent; small conical teeth on lower jaw; pair of ribs present on last abdominal vertebra;
tubercle on inner symphysis of lower jaw absent; orbital diameter 13.0-15.2% SL; and pectoral-fin

length 22.8-26.1% SL.

Key words: deepwater cardinalfish, distributional record, Epigonidae, Kanagawa

Prefecture, Western Pacific
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5D bA T VXY ALY E fragilis X, H
AW CIE S SRR b @E ST 5
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(Mundy, 2005; 4, 2019),

20194F 6 H 27 B FRFIE I i AVIATeAR AT (4
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HOWEEH I, 1 HEDAL 7T X vrELY
E. fragilis B3R Sz, 7. £Dk, FF
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IERZHT-, TNHOERTIA TV vk
L E. fragilis DABBRIFLERE 72D & & BT,
KO ARG DO _FIHOWEICRD, ZHET
A7 XY LY E. fragilis OFEF ORI B
T LMD THhe | RERADFEIZE L5
F BRSO MFFE D Db TZ ZicHE
T2,

A&

Ft % - 30 07 35 13 Mayer (1974) & Okamoto
QO011) IZHt o7z, fRITZ < MW L T\, £
OFM T O FH NI O S\, T
BEETOMMALBELEZNLVEBETICHD
g EOMFRA FLIE S D #5122V Tik Okamoto
(2012) IZHE~ 7=, FHANZIZT XV 7 F A Z W
T 0.01 mm F TORETITV, WUEFLALTO.1
mm BN CTEFHIME A2 157, MEREYR] & PR T D F
BIITAE M OGRS A2 GIBE L TRl A L 7o, BRVEIR
R (standard length) 1%, AE& 5T SL &KL
L7 EARITREERICD T —BEIRE 21TV,
Z D, 10% FA~ ) U TEEL, 70% =4 /) —
JVZIEE U CTERAFE L, M) IRSTAM o 2 - HiEk
R OLFEEE (KPM-ND (288 L=, £z
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HIEGEERT —#~N—2 (KPM-NR) |28k L
Too W TARARIT A RF: 7 0 — L RE:
BBt v ¥ —BEKERERFT (FAKU), ©
va y THEMEE (BPBM), B U 7 4 V=T FEF
THT 2 — (CAS) 128k, HESHhTW\5,

A TOXIXv LY
Epigonus fragilis (Jordan & Jordan, 1922)
(Fig. 1, Table 1)

Scepterias fragilis Jordan & Jordan, 1922: 45, plate II,
fig. 2 (type locality: Honolulu market)

Hynnodus atherinoides (not Gilbert, 1905): Fowler &
Bean, 1930: 121 (in part, Hawaiian Islands)

Epigonus fragilis Mayer, 1974: 169, fig. 10 (Hawaiian

Islands); Gon, 1985: 222 (key. Hawaiian Islands);
Uchida & Uchiyama, 1986: 33 (list, Hawaiian
Islands); Borets, 1986: 6 (list, Colahan Seamount,
Hawaiian Islands); Abramov, 1992: 98 (list,
Hawaiian Islands); Chave & Mundy, 1994: 386 (list,
Johnston Atoll); Mundy, 2005: 358 (list, Johnston
Atoll, Hawaiian Islands, and Emperor Seamounts);
Randall, 2007: 217 (brief description and color figure,
Hawaiian Islands); Ida ef al., 2007: 134, figs 4b and
5b (drawing and photo, Hawaiian Islands); Okamoto
& Motomura, 2013: 309, fig. 9d (key, Hawaiian
Islands); Okamoto, 2019: 80, fig. 1 (off northeast
Marcus Island, Japan).
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Epigonus fragilis from Sagami Bay

Fig. 1. Fresh specimens of Epigonus fragilis from Sagami Bay, Kanagawa Prefecture. A: KPM-NI 52430, 116.0 mm SL, photo (KPM-
NR 200103 A) by H. Senou; B: KPM-NI 52553, 119.1 mm SL, photo (KPM-NR 200191 A) by H. Senou.

<L SRR, BRI 2 e R o |
TIZH Y | 51 BREMIIMUN, 5 2 BRI <,
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Table 1. Counts and measurements of Epigonus fragilis from Sagami Bay, Japan

Present study Okamoto (2019)
KPM-NI 52430 KPM-NI 52553 n=6
Sagami Bay Sagami Bay Hawaiian Islands, off Marcus Island
Standard length (mm) 116.0 119.1 88.8-143.0
Counts
Dorsal fin rays VII-I, 10 VII-I, 10 VII-I, 10
Anal fin rays 11,9 1, 9 1, 9
Pectoral fin rays 17 17 17-18
Pored lateral-line scales 48 +4 48 +3 46-49 + 34
Scales above lateral line 3 3 3
Scales below lateral line 10 10 10-11
Gill rakers 8+18=26 8+17=25 8+ 17-19=25-27
Pyloric caeca 8 8 7-8
Vertebrae 10+ 15 10+15 10+15
Measurements (% standard length)
Head length 33.1 33.1 33.1-35.9
Head width 18.1 18.9 17.6-20.8
Head height 16.5 17.2 17.0-18.8
Body depth 21.2 21.2 18.7-23.1
Body width 17.7 18.3 15.0-19.4
Caudal-peduncle depth 10.9 11.2 9.9-10.5
Caudal-peduncle length 26.3 26.8 23.7-27.9
Orbital diameter 13.0 13.9 13.5-15.2
Interorbital width 9.5 9.7 8.3-10.3
Postorbital length 12.7 13.4 12.7-14.4
Upper-jaw length 15.0 15.0 15.2-16.9
Lower-jaw length 17.8 18.1 17.5-20.8
Snout length 7.5 7.8 6.6-9.2
Pre-1st dorsal-fin length 36.6 38.0 37.9-41.9
Pre-2nd dorsal-fin length 58.6 60.7 58.0-63.6
Pre-pectoral-fin length 34.7 35.0 35.3-38.1
Pre-pelvic-fin length 34.7 34.8 35.7-40.1
Pre-anus length 58.5 60.9 60.0-66.9
Pre-anal-fin length 65.0 66.0 65.8-69.7
1st spine length on 1st dorsal-fin 6.1 broken 5.9-8.4
2nd spine length on 1st dorsal-fin 13.9 14.0 13.9-17.7
3rd spine length on 1st dorsal-fin broken broken 15.9-18.3
2nd dorsal-fin spine length 53 5.1 4.5-7.5
1st anal-fin spine length 2.2 1.9 1.9-2.9
2nd anal-fin spine length 5.4 5.7 4.8-7.2
Pelvic-fin spine length 8.8 broken 8.2-10.8
1st dorsal-fin base 11.2 12.2 10.1-13.8
2nd dorsal-fin base 11.0 11.7 10.2-11.3
Anal-fin base 10.3 10.6 9.5-11.5
Pectoral-fin length 23.3 23.8 22.8-26.1
Pelvic-fin length 15.8 16.0 15.4-17.7
- KEARZ AT VX Y& LY E fragilis & [FE
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Epigonus fragilis from Sagami Bay
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Fig. 2. Location of the sampling site (red circle) of Epigonus
fragilis in Sagami Bay.
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Fig. 3. Distributional records of Epigonus fragilis. Circle and
triangles indicate present and previous studies, respectively.
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Two New Species of Torrential Gobies of the Genus Rhinogobius

from the Ryukyu Islands, Japan

Toshiyuki Suzuki”, Naoharu Oseko?, Seishi KIMURA® & Koichi SHIBUKAWA®

Abstract. Two new freshwater species of the gobiid fish genus Rhinogobius, R. yaima and R. yon-
ezawai, are described based on specimens from swift streams in the Ryukyu Islands, Japan. Rhinogo-
bius yaima (16 specimens, 30.2—66.2 mm SL) is distinguished from all congeneric species by the
following combination of features: 4043 longitudinal scales; 10+16=26 vertebrae; head depressed,
body and caudal peduncle elongate; first dorsal fin low in males, not extending posteriorly to second
dorsal fin; fifth pelvic-fin segmented ray usually divided into five branches at its first (most proximal)
segmenting point; pectoral-fin base and prepelvic area naked; belly with small cycloid scales except
for a narrow area around ventral midline; a distinct orange oval spot on pectoral-fin base; two orange
stripes on temporal region, reaching posteriorly to below origin of second dorsal fin; four vertical
rows of orange dots on caudal fin in males; a pair of black blotches at caudal-fin base in females when
alive or freshly collected. Rhinogobius yonezawai (17 specimens, 45.8-75.2 mm SL) differs from all
congeners by the following combination of features: 35-39 longitudinal scales; 10+16=26 vertebrae;
first dorsal fin in males high and falcate, non-filamentous, extending posteriorly to second dorsal-fin;
fifth pelvic-fin segmented ray divided into four branches; pectoral-fin base and prepelvic area naked;
belly with small cycloid scales except for a narrow area around ventral midline or around anterior
half of ventral midline; a distinct black oval spot on pectoral-fin base; two orange stripes on temporal
region, reaching posteriorly to below first dorsal fin; six to eight vertical red or orange lines on caudal
fin in males; a black bifurcated blotch posteriorly at caudal-fin base in females when alive or freshly

collected.

Key words: fish taxonomy, amphidromous, Rhinogobius sp. DL

Introduction

Rhinogobius Gill, 1859 comprises medium-sized
freshwater gobies (reaching up to 100 mm in standard
length) and is known from the East and Southeast
Asian regions, including the Russia Far East, Japan,
Korea, China, Taiwan, the Philippines, Vietnam, Laos,

Cambodia, and Thailand (Chen & Miller, 2014). At least
in the insular habitats, a majority of the species of the
genus are amphidromous; namely, adults spawn in the
freshwater habitats, larvae just after hatching immediately
go to the coastal marine waters, and after that the
juveniles enter the inland waters (Mizuno, 1960a). On
the other hand, in the continental areas, many species
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of the genus are non-diadromous and lentic, freshwater
inhabitants (e.g., lakes, ponds, and rivers) throughout
their life cycle (Huang & Chen, 2007).

Rhinogobius, originally described as a monotypic genus
based on Rhinogobius similis Gill, 1859, is currently
known as the most species-rich freshwater gobiid genus,
comprising 83 described, valid species worldwide
(Endruweit, 2018; Suzuki et al., 2019), although several
unnamed species are left unresolved. Of 17 species
hitherto known from the Japanese waters (Akihito et al.,
2013), 11 species [viz., Rhinogobius biwaensis Takahashi
& Okazaki, 2017, Rhinogobius brunneus Temminck &
Schlegel, 1845, Rhinogobius flumineus (Mizuno, 1960b),
Rhinogobius fluviatilis Tanaka, 1925, Rhinogobius kurodai
(Tanaka, 1908), Rhinogobius mizunoi Suzuki, Shibukawa
& Aizawa, 2017, Rhinogobius nagoyae Jordan & Seale,
1906, Rhinogobius ogasawaraensis Suzuki, Chen &
Senou, 2012, R. smillis, Rhinogobius telma Suzuki,
Kimura & Shibukawa, 2019 and Rhinogobius tyoni
Suzuki, Kimura & Shibukawa, 2019] have been described
(Suzuki et al., 2019). Akihito et al. (2013) distinguished
the remaining six species, all of which are undescribed,
by respective, specific abbreviations, as follows (each
vernacular name in Japan is in parenthesis): Rhinogobius
sp. BB (Aobara-yoshinobori), Rhinogobius sp. DL (Hira-
yoshinobori), Rhinogobius sp. KZ (Kazusa-yoshinobori),
Rhinogobius sp. MO (Aya-yoshinobori), Rhinogobius sp.
OM (Oumi-yoshinobori) and Rhinogobius sp. YB (Kibara-
yoshinobori).

In this paper, we describe two new species of
Rhinogobius, previously known and confused under the
name “Hira-yoshinobori” or “Rhinogobius sp. DL” (e.g.,
Kawanabe & Mizuno, 1989; Akihito et al., 2013; see
“Discussion”, below). These are amphidromous species,
known only from swift streams in the Ryukyu Islands,

Japan.

Materials and Methods

The specimens examined in this study are deposited in
the following institutions: Kagoshima University Museum,
Kagoshima (KAUM); Kanagawa Prefectural Museum
of Natural History, Odawara (KPM); Osaka Museum
of Natural History, Osaka (OMNH); Institute of Marine
Biology, National Taiwan Ocean University, Keelung
(NTOU); Museum of Natural and Environmental History,
Shizuoka (SPMN).

All specimen lengths given are standard lengths (SL).
Measurements were made point-to-point with calipers, or

micrometer attached to microscope to the nearest 0.1 mm.

The methods for measurements followed those of Hubbs
& Lagler (1958) and Huang et al. (2016), with exceptions
given below (the snout tip refers to the mid-anteriormost
point of the upper lip): head length was measured from the
snout tip to the posteriormost edge of the gill membrane;
cheek depth was measured as the least distance from the
orbit downward to the ventral edge of the cheek; caudal-fin
length was measured from the base to the tip of the middle
ray. The methods for counting followed Prince Akihito
et al. (1984), except for scales between origin of dorsal
fin and dorsal insertion of pectoral fin (counting scales in
an oblique row from the dorsalmost point of pectoral-fin
base to the origin of first dorsal fin). Data and the other
information about squamation and fifth pelvic-fin ray were
made based on some paratypes stained with Alizarin Red S
The observation of cephalic sensory system and the count
of scales were examined based on specimens temporary
stained with cyanine blue. Osteological features were
observed from radiographs. The number of branches at its
first (most proximal) segmenting point of fifth pelvic-fin
segmented ray was counted (e.g. Fig. 3A). The method of
Akihito et al. (2013) is used in describing the pattern of the
interdigitation of the dorsal-fin pterygiophores and neural
spines ("P-V"). The counts of vertebrae follow Akihito et
al. (2013). Notations of cephalic sensory-canal pores and
sensory-papillae rows followed Prince Akihito ez al. (1984)
and Suzuki et al. (2017), respectively. In the description of
counts, data from the holotype are indicated by asterisks,
and the frequency of each count is given in parentheses
following the relevant count. Description of the coloration
was based on digital images photographed on a white
background. The names of colors follow those of Japan
Color Research Institute (1995).

Results

Rhinogobius yaima sp. nov.
(New Standard Japanese name: Yaima-hira-
yoshinobori)
(Figs. 1-6; Tables 1 & 3)

Rhinogobius brunneus (not of Temminck & Schlegel):
Nakayama, 1975: 114 (in part: Iriomote-jima Island of
Yaeyama Group, the Ryukyu Islands, Japan); Hayashi,
1984: 259 (Ishigaki-jima and Iriomote-jima islands of
Yaeyama Group, the Ryukyu Islands, Japan).

Rhinogobius sp. DL: Kawanabe & Mizuno, 1989: 589 (in
part: Ishigaki-jima and Iriomote-jima islands of Yaeyama
Group, the Ryukyu Islands, Japan); Akihito ez al., 1993:
1080 (in part: the Nansei Islands, Japan); Akihito ez al.,
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Fig. 1. Holotype of Rhinogobius yaima (KPM-NI 52486, male, 60.0 mm SL) collected from Nakara-gawa River, Iriomote-jima Island,
the Ryukyu Islands, Japan. A and B: freshly-collected condition; C: alcohol-preserved condition. Photographed by T. Suzuki.

2000: 1252 (in part: the Nansei Islands, Japan); Akihito

et al.,2002: 1252 (in part: the Nansei Islands); Suzuki et

al., 2004: 450 (in part: Ishigaki-jima and Iriomote-jima
islands of Yaeyama Group, the Ryukyu Islands, Japan);

Akihito et al., 2013: 1454 (in part: Ishigaki-jima and

Iriomote-jima islands of Yaeyama Group, the Ryukyu

Islands, Japan).

Holotype. KPM-NI 53486 (formerly OMNH-P 43167),
male, 60 mm SL, Nakara-gawa River, Iriomote-jima Island
of Yaeyama Group, the Ryukyu Islands, Japan, 24°19'
36.97"N 123°47'57.38"E, 31 July 2015, Fig. 1.

Paratypes. Total 15 specimens (eight males and seven

females, 30.2-66.2 mm SL), collected from Yaeyama
Group of the Ryukyu Islands, Japan. Iriomote-jima Island:
KPM-NI 53487 (formerly OMNH-P 43503), female,
51.1 mm SL, O’omija-gawa River, 24°23'24.97"N
123°51'56.97"E, 26 July 2016, Fig. 2; OMNH-P 31934
and 31935, male and female, 55.6 and 66.2 mm SL,
stained with Alizarin Red S, Urauchi-gawa River, 24°21'
18.51"N 123°4823.77"E, 08 October 2006; OMNH-P
40036, male, 46.8 mm SL, same locality with OMNH-P
31934, 28 March 2012; OMNH-P 43166, male, 66.0 mm
SL, collected with the holotype; OMNH-P 4368643688,
two males and a female, 37.1-60.6 mm SL, stained with
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Fig. 2. Female paratype of Rhinogobius yaima (KPM-NI 53487, 51.1 mm SL) collected from O'omija-gawa River, Iriomote-jima
Island, the Ryukyu Islands, Japan. A and B: freshly-collected condition; C: alcohol-preserved condition. Photographed by T. Suzuki

Alizarin Red S, Urauchi-gawa River, 24°21'25.60"N
123°48'12.37"E, 10 August 1993; SPMN-PI 45461
and 45462 (formerly OMNH-P 44254 and OMNH-P
44255), male and female, 45.7 and 62.9 mm SL, Urauchi-
gawa River, 24°21'25.51"N 123°48'12.69"E, 30 July
2019. Ishigaki-jima Island: OMNH-P 43854, male,
47.3 mm SL, stained with Alizarin Red S, Ara-kawa
River, 24°26'48.73"N 124°10'46.46"E, 18 August 1991;
OMNH-P 43855, female, 43.2 mm SL, stained with
Alizarin Red S, same locality with OMNH-P 43854, 19
August 1993; URM-P 48739-48741, two males and
a female, 30.2-40.8 mm SL, a freshwater stream near
Kabira, 21 February 2019.

Diagnosis. Rhinogobius yaima is distinguished from
all congeneric species by the following combination of
features: head depressed, its maximum depth 65.5-71.6
% of its maximum width; body and caudal peduncle
elongate, their depths 13.8-14.5% SL at anal fin origin
and 11.4-12.2 % SL, respectively; 40—43 longitudinal
scales; 10+16=26 vertebrae; six spines in first dorsal fin;
first dorsal fin low in males, not extending posteriorly to
origin of second dorsal fin when adpressed; fifth pelvic-
fin segmented ray usually divided into five branches at its
first (most proximal) segmenting point; pectoral-fin base
and prepelvic area naked; belly with small cycloid scales

except for a narrow area around ventral midline; sensory-
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Table 1. Proportional measurements for Rhinogobius yaima

Cat. No. KPM-NI OMNH-P SPMN-PI KPM-NI OMNH-P SPMN-PI
53486 43166 45461 53487 40036 45462
Type status Holotype Paratypes
Sex Male Male Male Female Female Female
SL (mm) 60.0 66.0 61.4 50.3 46.8 45.1
As % in SL
Head length 31.0 31.1 327 27.8 27.4 28.8
Predorsal length 40.0 40.6 40.7 39.8 37.4 40.1
Length of snout to D2 origin 60.8 61.4 62.5 61.6 60.9 62.7
Length of snout to anus 59.2 59.8 59.9 58.6 59.8 59.0
Length of snout to A origin 63.3 62.9 64.2 64.6 62.0 63.9
Prepelvic length 27.5 27.6 28.2 239 239 27.1
Caudal peduncle length 24.7 25.0 25.2 25.8 26.7 26.8
Caudal peduncle depth 11.6 11.4 11.4 11.7 11.6 12.2
Length of D1 base 17.1 16.6 17.0 17.4 16.8 17.9
Length of longest D1 spine* 19.6 (2nd) 18.6 (3rd) 21.4 (2nd) 14.2 (3rd) 13.6 (2nd) 15.0 (2nd)
Length of D2 base 17.3 16.6 17.3 16.8 15.8 18.3
Length of longest D2 ray* 18.8 (6th) 20.2 (7th) 19.5 (7th) 15.1 (2nd) 13.2 (2nd) 14.3 (2nd)
Length of last D2 ray 15.8 18.0 17.6 10.0 8.7 9.5
Length of A base 14.1 13.0 13.5 12.8 11.8 11.8
Length of longest A ray* 14.3 (7th) 16.8 (6th) 16.2 (6th) 14.5 (S5th) 12.4 (5th) 13.3 (4th)
Caudal-fin length 22.5 233 243 21.9 21.3 22.7
Pectoral-fin length 223 22.0 233 239 21.3 23.9
P2 length 16.7 17.9 17.1 18.7 18.9 18.3
Body depth at pelvic-fin origir 15.0 14.4 15.5 15.1 14.6 14.7
Body depth at anal-fin origin 13.8 13.7 14.2 14.4 13.8 14.5
Body width at anal-fin origin 14.1 13.7 13.8 13.0 13.4 15.2
Length of P2 origin to anus 32.7 333 32.6 37.0 37.2 322
As % of head lengh
Snout length 414 42.6 37.8 34.6 34.1 35.1
Eye diameter 18.9 19.5 18.4 21.7 23.0 21.2
Postorbital length 42.4 44.0 43.5 45.5 453 42.4
Cheek depth 28.1 28.7 27.4 28.5 245 23.4
HW at upper gill opening 43.9 40.8 42.1 51.6 52.0 49.7
Maximum head width 67.7 70.7 59.7 77.9 71.3 74.5
Maximum head depth 48.5 46.3 47.3 543 534 51.2
Bony interorbital width 5.1 5.1 4.7 6.1 5.9 5.8
Upper jaw length 31.2 34.8 345 28.5 29.7 28.5
As % of caudal peduncle length
Caudal peduncle depth 46.9 45.5 45.4 453 43.3 45.5

Abbreviations: SL: standard length; D1: first dorsal-fin; D2: second dorsal-fin; A: anal-fin; P2: pelvic-

fin; HW: head width. *Longest ray indicates in parenthesis

papillae rows on cheek arranged longitudinally, with no
transverse rows; a distinct dull orange oval spot on base
of pectoral fin; two orange stripes on temporal region,
reaching posteriorly to, or around, a vertical through origin
of second dorsal fin; four vertical rows of bright orange
dots on caudal fin in males; a pair of vertically-arranged,
rounded or rectangular black blotches at base of caudal fin
in females when alive or freshly collected.

Description. Dorsal-fin rays VI-I, 7 (1), VI-I, 8* (12)
or VI-I, 9 (1); anal-fin rays I, 7 (1) or I, 8* (13); pectoral-
fin rays 19* (1), 20 (7), 21 (4), or 22 (2); pelvic-fin rays
I, 5* (14); segmented caudal-fin rays (upper part + lower
part) 9+8* (14); branched caudal-fin rays (upper part +
lower part) 7+7* (11), or 8+7 (3); longitudinal scales 40 (4),
41 (5), 42* (3), or 43 (2); transverse scales 10 (2), 11 (3),
12* (7), or 13 (2); scales between origin of dorsal fin and
dorsal insertion of pectoral fin 9 (4), 10* (7), 11 (2), or 12 (1);

predorsal scales 0 (1), 5* (3), 6 (3), 8 (1), 10(1), 13(2), 14(1),
15(1), or 17 (1); P-V 3/22110/9* (11); vertebrae (abdominal
vertebrae + caudal vertebrae) 10+16=26* (11).
Proportional measurements based on holotype and
five paratypes (KPM-NI 53487, OMNH-P 40036,
43166, SPMN-PI 45461, 45462) are given in Table 1.
Body slender, almost cylindrical anteriorly, compressed
posteriorly. Head moderately large, depressed. Snout
nearly pointed and long, longer than eye diameter; snout
length of males greater than that of females. Eye large,
dorsolateral on head, located slightly behind a vertical
through midpoint between snout tip and posterior margin
of preopercle. Cheek somewhat bulbous, fleshy. Lips thick
and fleshy; upper lip slightly protruding anteriorly beyond
lower lip; gape slightly oblique; posterior margin of lower
jaw not extending posteriorly to a vertical through anterior

margin of eye. Anterior naris a short tube without skin
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flap at its tip, usually located slightly before the midpoint
between snout tip and anterior margin of eye; posterior
naris a round pore with low rim, closer to anterior naris
than to eye. Gill opening extending anteriorly to a vertical
through posterior margin of preopercle. Gill membranes
broadly attached to isthmus. No fleshy papillae or finger-
like projections on lateral margin of shoulder girdle.
Tongue free from floor of mouth, with rounded anterior
margin. Genital papillae cone-shaped in males and oval in
females.

Origin of first dorsal fin slightly behind a vertical
through dorsal insertion of pectoral-fin; first dorsal fin
trapezoid and slightly higher than second dorsal fin in
males, whereas, in females, semicircular or trapezoid, and
subequal to second dorsal fin in height; second or third
spine longest; all dorsal-fin spines slender and flexible,
not filamentous; posterior tip of first dorsal fin (usually
distal tip of fourth and, fourth, fifth or sixth spines in
males and females, respectively) not extending to origin of
second dorsal fin when adpressed. First and second dorsal
fins not continued by membrane; all segmented dorsal-
fin rays branched; sixth or seventh, and second or third
branched rays longest in males and females, respectively;
posterior tip of second dorsal fin not extending to caudal
fin when adpressed; posterior end of base of second dorsal
fin above posterior end of anal-fin base. Origin of anal
fin usually below a space between bases of first and third
second dorsal-fin branched rays; anal fin slightly lower
than second dorsal fin in height; all segmented anal-fin
rays branched; fifth, sixth, or seventh, and fifth branched
rays longest in males and females, respectively; posterior
tip of anal fin not extending to caudal fin when adpressed.
Pectoral fin oval; pectoral fin extending posteriorly to a
vertical through a space between base of fifth spine and
posterior end of base of first dorsal fin; pectoral-fin rays
branched, except for dorsalmost and/or ventralmost ray(s)
unbranched. Pelvic fins fused medially by well-developed
frenum (between spines) and connecting membrane
(between innermost rays), forming a circular cup-like disc
at least in large adults; pelvic fins extending posteriorly to a
vertical through a space between bases of third and fourth
first dorsal-fin spines, and not reaching to anus; in three
small paratypes (36.4-40.8 mm SL), pelvic fins forming an
oval cup-like disc, and extending posteriorly to a vertical
through a space between bases of fourth and sixth spines,
and not reaching to anus; pelvic-fin spine with a rounded
membranous lobe at its tip; all segmented rays of pelvic
fin branched; fifth segmented pelvic-fin ray divided into
five (may be four in smaller specimens) branches at its first
(most proximal) segmenting point (Fig. 3A); in three small

Fig. 3. Ventral view of pelvic fin (A), dorsal view of head
(B) and ventral view of belly (C) in Rhinogobius yaima
(OMNH-P 43686, paratype, male, 60.6 mm SL), stained
with Alizarin Red S. White line indicates the most
proximal segment of all branches in the fifth segmented
ray. Black wedge indicates slits between branches. Black
circles with black letters H', K', and L' indicate sensory-
canal pores. Letters P1, P2, and P3 indicate anteriormost
point of anterior extension of scaly area along predorsal
midline, anteriormost point of anterior extensions of
scaly area on temporal region, and most concaved
point of scaly area between P1 and P2, respectively.
Photographed and annotated by T. Suzuki.

paratypes (40.8-47.3 mm SL), the number of the branches
of fifth segmented pelvic-fin ray is four, but the most inner
branch immediately bifurcated. Caudal fin elliptical or fan-
shaped.

Scales on body largely ctenoid, becoming smaller
anteriorly; a part of basal region of caudal fin, anterodorsal
part of body before a diagonal line from a space between
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origin and end of second dorsal-fin base to dorsal insertion
of pectoral fin, and belly with small cycloid scales;
scaled area of belly not extending anteriorly to pelvic-
fin insertion. Predorsal squamation usually with trifurcate
anterior edge; mid-anterior extension extending anteriorly
to a space between transverse lines through a point slightly
before origin of first dorsal fin and sensory-canal pore K';
anterior extensions of lateral sides extending anteriorly to a
transverse line through posterior oculoscapular canal (Fig.
3B). The other part of head, pectoral-fin base, pelvic-fin
axil and following narrow triangular area around ventral
midline of belly (Fig. 3C), and prepelvic area naked.
Cephalic sensory systems are illustrated in Fig. 4. Nasal
extension of anterior oculoscapular canal with terminal
pore B' located above anterior naris. Anterior interorbital
sections of anterior oculoscapular canal separated

Fig. 4. Dorsal (top), lateral (middle), and ventral (bottom)
views of head of Rhinogobius yaima (KPM-NI 53486,
holotype, male, 60.0 mm SL), showing cephalic sensory
pores and papillae. Red circles with red letters indicate
sensory canal pores (letters with prime marks indicate
terminal openings of sensory canals); rows of yellow dots
indicated by yellow letters represent sensory papillae rows;
black arrows show ventralmost positions of gill opening.
Abbreviations: AN, anterior narial pore; PN, posterior
narial pore. Photographed and annotated by T. Suzuki.

bilaterally, with paired pore C and a single pore D. Pore E
present just behind posterior edge of eye. Lateral section
of anterior oculoscapular canal with anterior pore F and
terminal pore H'. Posterior oculoscapular canal with
two terminal pores K' and L'. Gap between anterior and
posterior oculoscapular canals much shorter than length of
posterior oculoscapular canal. Preopercular canal present,
with three pores M', N, and O'. Sensory-papillac row
“a” oblique and uniserial, composed of loosely-arranged
papillae, extending anteriorly to a vertical through anterior
margin of eye. Row “b” longitudinal, composed of
loosely-arranged papillae, extending anteriorly to a vertical
through pupil; its length longer than eye diameter. Row
“c” composed of loosely-arranged papillae, extending
posteriorly to a vertical through midpoint of row “b”. Row
“d” composed of densely-arranged papillae, extending
posteriorly to a vertical through posterior margin of
pupil. Row “cp” comprising a single papilla. Row “f”
comprising paired papillae. Anterior end of row oi slightly
separated from a vertical row “ot”.

Coloration of males when alive [Fig. 5A; Suzuki et al.,
2004: 450 (upper figure) and 451 (upper figure)]. Ground
color of head and body baby blue. Posterior part of cheek
and operculum grayish; cheek and lower half of operculum
with many small bright orange dots. Snout with a broad
oblique deep-orange stripe between eye and anterior one
fourth of upper lip; A large triangular pale-yellow area on
anterior part of cheek and lateral side of snout. Several
irregular-shaped, deep or dull-orange short stripes and
botches on dorsal surface of snout and interorbital space,
occipital region and nape; dorsal margin of cheek edged
by a narrow deep orange line and bluish green line; upper
part of operculum with two oblique dull orange stripes.
Temporal region with two dull orange stripes, reaching
posteriorly to, or around, a vertical through origin of
second dorsal fin. Many of scale pockets on body with dull
orange spots. Membranes of vertical fins similar to body in
coloration, with black or gray spines/rays; distal margins of
vertical fins pale yellow. Caudal fin becoming blackened
distally, with a narrow pale-yellow edge; central part of
caudal fin with four vertical rows of bright orange dots.
Pectoral fin hyaline; central part with two vertical rows of
bright orange dots; base of pectoral fin with a distinct dull
orange oval spot.

Coloration of female when alive [Fig. 5B; Suzuki et
al., 2004: 450 (lower figure)]. Resembles that of male,
except as follows. Orange spots on cheek and operculum
indistinct, fewer in number. Paler area on anterior part
of cheek and lateral side of snout very indistinct. Stripes
and blotches on head and body darker. Scale pockets with

13
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Fig. 5. Underwater photographs of Rhinogobius yaima taking at Iriomote-jima Island, the Ryukyu Islands, Japan. A: male
(photographed by M. Kasai); B: female (M. Suzuki).

indistinct pale spots. Dorsum of body with four saddle-
like, large black blotches; anteriormost one at base of first
dorsal fin, middle one at base of second dorsal fin, and
the other two on caudal peduncle. A longitudinal series of
seven large black rectangular blotches on midlateral body;
first and second one ventral to first dorsal fin; third one
ventral to between dorsal fins, fourth and fifth one ventral
to second dorsal fin; sixth and seventh one at caudal
peduncle. A pair of vertically-arranged, rounded black
blotches at base of caudal fin. Caudal fin without barred
pattern.

Coloration when freshly collected. Freshly-collected
coloration of males (Figs. 1, 6A) resembles that when
alive in underwater photograph, except as follows. Ground
color of head and body light or medium gray; head bluish.
Ventral side of belly pale white. Branchiostegal membrane
pale yellow, with many small bright orange spots. Dorsal
and anal-fin membranes yellowish or bluish gray; caudal-
fin membrane deep orange; distal margins of vertical
fins white. Pectoral and pelvic fins similar to, or slightly
more darkened than, body in coloration. Freshly-collected
coloration of female (Figs. 2, 6B) resembles that of males,

except as follows. Ground color of head and body light
bluish gray or yellow gray. Scale pockets with orange
spots, forming a network pattern. Fin membranes light or
bluish gray. A pair of vertically-arranged rectangular black
blotches at base of caudal fin. Caudal fin without barred
pattern.

Coloration when preserved in alcohol. All blue,
green, orange and yellow color faded; ground color of
head and body turns to reddish gray and yellowish gray
in males and females respectively; blackish markings on
body turn to brown.

Habitat and Distribution. Known from upper reaches of
swift freshwater streams in montane areas of Ishigaki-jima
and Iriomote-jima islands, Yaeyama Group of the Ryukyu
Islands, Japan (Suzuki et al, 2004). It is commonly seen in
Iriomote-jima Island, whereas rare in Ishigaki-jima Island.
Although a landlocked population is found in O’omija-
gawa River of Iriomote-jima Island (T. Tunagawa, personal
communication), the species appears to be an amphidromous
species, judging from small-sized eggs laid by the females
at spawning grounds in Urauchi-gawa River, Iriomote-jima
Island (Y. Yamasaki, personal communication).
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Fig. 6. Dorsal (top), lateral (middle), and ventral (bottom) views of head in Rhinogobius yaima showing freshly-collected coloration. A:
SPMN-PI 45461, paratype, male, 62.9 mm SL; B: SPMN-PI 45462, paratype, female, 45.7 mm SL. Photographed by T. Suzuki.

Etymology. The specific name, yaima, refers to the
Yaeyama Islands, the type locality of this species.

Rhinogobius yonezawai sp. nov.
(New Standard Japanese name: Kemmun-hira-
yoshinobori)
(Figs. 7-12; Tables 2 & 3)

Rhinogobius brunneus (not of Temminck & Schlegel):
Nakayama, 1975: 114 (in part: Amami-oshima Island
of Amami Group, the Ryukyu Islands, Japan).

Rhinogobius sp. DL: Kawanabe & Mizuno, 1989: 589
(in part: Amami-oshima Island of Amami Group, the
Ryukyu Islands, Japan); Akihito et al., 1993: 1080
(in part: the Nansei Islands, Japan); Akihito et al.,
2000: 1252 (in part: the Nansei Islands, Japan); Sakai
et al., 2001: 117 (in part: Tanega-shima and Yaku-
shima islands of Osumi Group, and Amami-oshima
Island of Amami Group, the Ryukyu Islands, Japan);
Akihito et al., 2002: 1252 (in part: the Nansei Islands,

Japan); Yonezawa, 2002: 1 (Tanega-shima and Yaku-

shima islands of Osumi Group, the Ryukyu Islands,

Japan); Suzuki et al., 2004: 450 (in part: Tanega-shima

and Yaku-shima islands of Osumi Group, Amami-

oshima Island of Amami Group and Okinawa-jima

Island of Okinawa Group, the Ryukyu Islands, Japan);

Yonezawa et al., 2010: 256 (Yaku-shima Island of

Osumi Group, the Ryukyu Islands, Japan); Akihito et

al., 2013: 1454 (in part: Tanega-shima and Yaku-shima

islands of Osumi Group, Amami-oshima Island of

Amami Group and Okinawa-jima Island of Okinawa

Group, the Ryukyu Islands, Japan); Motomura &

Harazaki, 2017: 139 (Yaku-shima Island of Osumi

Group, the Ryukyu Islands, Japan).

Holotype. OMNH-P 44049, male, 75.2 mm SL, Isso-
gawa River, Yaku-shima Island of Osumi Group, the
Ryukyu Islands, Japan, 30°26'22.45"N 130°2823.65"E, 16
November 2018, Fig. 7.

Paratypes. Total 16 specimens (six males and 10
females), 45.8—71.0 mm SL, collected from Osumi Group,
Amami Group and Okinawa Group, the Ryukyu Islands,
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Fig. 7. Holotype of Rhinogobius yonezawai (OMNH-P 44049, male, 75.2 mm SL) collected from Isso-gawa River, Yaku-shima
Island, Osumi Group, Japan. A and B: freshly-collected condition; C: alcohol-preserved condition. Photographed by T. Suzuki.

Japan. Tanega-shima Island (Osumi Group): KAUM-IL
5753, 5754 (stained with Alizarin Red S), 5755, 5761,
5763, two males and three females, 49.2-64.5 mm SL
O’okouda-gawa River, 30°37'34.77"N 131°2'4.02"E, 11
August 2007. Yaku-shima Island (Osumi Group): KPM-
NI 53488 and 53489 (formerly OMNH-P 44058 and
44059), male and female, 67.9 and 68.9 mm SL, stained
with Alizarin Red S, Jyono-gawa River, 30°23'58.19"N
130°35'22.49"E, 9 December 2018; OMNH-P 44050,
female, 60.2 mm SL, collected with holotype, Fig. 8.
Amami-oshima Island (Amami Group): OMNH-P 43718,
43720 (stained with Alizarin Red S), 43724, 43726

(stained with Alizarin Red S), two males and two females,
45.8-71.0 mm SL, Kawauchi-gawa River, 28°18'46.10"N
129°25'13.28"E, 31 May 2017. Okinawa-jima Island
(Okinawa Group): OMNH-P 43973 and 44082, male and
female, 48.7 and 51.3 mm SL, stained with Alizarin Red S,
Ufu-gawa River, Aha-gawa River System, 26°44'04.0"N
128°15'12.0"E, 3 October 2005; SPMN-PI 45463 and
45464 (formerly OMNH-P 43692 and 43693), male and
female, 59.4 and 63.8 mm SL, Fun-gawa River of Aha-
gawa River System, 26°43'29.27"N 128°17'12.65"E, 25
June 2015.

Diagnosis. Rhinogobius yonezawai is distinguished
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from all congeneric species by the following unique
combination of features: 35-39 longitudinal scales;
10+16=26 vertebrae; first dorsal fin in males high and
falcate, non-filamentous, longest second and/or third
spine(s) extending posteriorly to a space between bases
of first and fourth second dorsal-fin branched rays when
adpressed; fifth pelvic-fin segmented ray divided into
four branches at its first (most proximal) segmenting
point; pectoral-fin base and prepelvic areas naked; belly

Table 2. Proportional measurements for Rhingobius yonezawai

with small cycloid scales except for a narrow area around
ventral midline or around anterior half of ventral midline;
longitudinal rows of sensory-papillae on cheek with no
transverse rows; a black oval spot on base of pectoral fin;
two red stripes on temporal region, reaching posteriorly
to, or around, dorsum of body below first dorsal fin; six to
eight vertical deep-red or reddish-orange lines on caudal
fin in males; a black bifurcated blotch posteriorly at base of
caudal fin in females when alive or freshly collected.

OMNH-P KAUM-I OMNH-P SPMN-PI KAUM-I OMNH-P OMNH-P SPMN-PI

Cat. No.

44049 5763 43718 45463 5753 44050 43724 45464
Type status Holotype Paratypes
Locality Y.aku- Tapega— An.lami- O?(.inawa- Tapega- Y.aku- An?ami- O%(Iinawa-
shima L. shimal. oshimal. jimal shimal. shimal. oshimal.  jimal.
Sex Male Male Male Male Female Female Female Female
SL (mm) 75.2 64.5 71.0 63.8 54.9 60.2 56.7 59.4
As % in SL
Head length 35.6 33.6 324 32.1 27.5 29.2 29.1 27.9
Predorsal length 42.6 41.9 42.1 41.4 38.3 37.4 40.4 39.6
Length of snout to D2 origin 62.5 62.8 61.3 61.9 60.1 60.6 63.5 60.9
Length of snout to anus 59.8 61.7 59.3 60.5 60.1 57.3 59.1 61.4
Length of snout to A origin 64.5 64.0 63.4 64.3 63.8 61.6 62.8 65.0
Prepelvic length 30.6 29.8 29.9 28.2 24.6 28.1 26.5 253
Caudal peduncle length 23.9 26.0 26.5 25.9 25.1 26.6 272 253
Caudal peduncle depth 13.3 13.8 12.8 12.7 13.8 13.1 12.7 12.6
Length of D1 base 18.2 17.1 13.4 17.9 17.3 16.4 18.3 17.3
Length of longest D1 spine*  28.7 (3rd) 24.0 (3rd) 24.4 (2-3) 23.1 (2-3) 15.6 (2nd) 15.5 (2nd) 16.4 (2nd) 16.0 (2nd)
Length of D2 base 17.6 17.2 17.9 17.6 16.6 16.4 15.9 16.6
Length of longest D2 ray* 259 (7th) 21.1 (7th) 21.5(7th) 22.0 (7th) 16.6 (2nd) 15.3 (3rd) 15.9 (3rd) 15.2 (3rd)
Length of last D2 ray 24.6 18.4 20.1 20.8 11.6 11.8 12.6 11.0
Length of A base 12.6 13.1 13.6 13.3 13.0 13.6 12.4 13.1
Length of longest A ray* 20.0 (6th) 16.2 (7th) 17.4 (7th) 15.5 (7th) 15.4 (5th) 14.7 (5th) 15.2 (6th) 14.2 (6th)
Caudal-fin length 23.7 25.6 24.6 23.5 22.8 23.9 24.7 20.7
Pectoral-fin length 239 24.5 23.9 24.1 22.8 24.6 23.8 22.9
P2 length 233 15.5 16.2 16.5 17.8 18.6 18.3 16.8
Body depth at pelvic-fin origin ~ 16.7 15.5 16.1 15.6 16.1 15.8 159 15.0
Body depth at anal-fin origin 14.7 16.3 15.0 14.7 17.7 15.5 16.8 15.0
Body width at anal-fin origin 12.5 14.0 12.8 13.4 13.8 12.9 12.9 13.3
Length of P2 origin to anus 29.9 322 31.7 329 355 31.6 34.2 19.9
As % of head lengh
Snout length 44.4 45.2 43.5 42.6 352 37.8 345 36.6
Eye diameter 17.0 17.5 16.9 17.1 22.0 18.9 21.3 20.0
Postorbital length 44.8 45.5 45.4 42.6 47.2 443 46.1 45.8
Cheek depth 29.1 29.8 28.9 29.2 28.9 26.4 27.6 28.6
HW at upper gill opening 37.2 44.2 41.7 39.9 56.0 49.7 49.5 47.5
Maximum head width 61.6 64.5 60.9 66.8 76.2 71.0 67.9 71.1
Maximum head depth 46.8 46.1 49.6 48.7 58.5 54.0 54.7 53.8
Bony interorbital width 3.5 53 3.7 5.1 4.4 5.4 5.8 6.9
Upper jaw length 37.2 359 36.8 36.1 31.5 31.8 29.4 303
As % of caudal peduncle length
Caudal peduncle depth 55.4 53.0 48.5 48.9 55.1 493 46.9 50.0

Abbreviations: SL: standard length; D1: first dorsal-fin; D2: second dorsal-fin; A: anal-fin; P2: pelvic-fin; HW: head

width. ¥*Longest ray is indicated in parentheses.
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Fig. 8. Female paratype of Rhinogobius yonezawai (OMNH-P 44050, 60.2 mm SL) collected with OMNH-P 44050. A and B:
fresh condition; C: alcohol-preserved condition. Photographed by T. Suzuki.

Description. Dorsal-fin rays VI-I, 8* (17); anal-fin
rays I, 8* (17); pectoral-fin rays 19 (3), 20* (13), or 21 (1);
pelvic-fin rays I, 5* (17); segmented caudal-fin rays 8+8 (1),
or 9+8%* (16); branched caudal-fin rays 7+7* (11), 7+8 (1),
or 8+7 (5); longitudinal scales 35 (1), 36 (1), 37* (9), 38*
(5), or 39 (1); transverse scales 9 (1), 10 (5), 11* (10), or 12
(1); scales between origin of dorsal fin and dorsal insertion
of pectoral fin 8 (7), 9* (4), or 10 (6); predorsal scales 2
(1),4(1),6%(3),7(1),8(2),9(1), 11 (4), 12 (1), 13 (2),
or 14(1); P-V 3/21210/9 (1), or 3/22110/9* (14); vertebrae
10+16=26* (15).

Proportional measurements based on holotype and
seven paratypes (KAUM-I 5753, 5763; OMNH-P 43718,
43724, 44050; SPMN-PI 45463, 45464,) are given in
Table 2. Body slender, slightly compressed anteriorly,

compressed posteriorly. Head moderately large, slightly
depressed. Snout nearly pointed and long, longer than
eye diameter; snout length of males greater than that of
females. Eye large, dorsolateral on head, located slightly
behind a vertical through midpoint between snout tip and
posterior margin of preopercle. Cheek somewhat bulbous,
fleshy. Lips thick and fleshy; upper lip slightly protruding
anteriorly beyond, or equal to, lower lip; gape slightly
oblique; posterior margin of lower jaw not extending
posteriorly to a vertical through anterior margin of eye.
Anterior naris a short tube without skin flap at its tip,
located slightly before the midpoint between snout tip
and anterior margin of eye; posterior naris a round pore
with low rim, closer to anterior naris than to eye. Gill
opening extending anteriorly to a vertical through posterior
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margin of preopercle. Gill membranes broadly attached to
isthmus. No fleshy papillae- or finger-like projections on
lateral margin of shoulder girdle. Tongue free from floor
of mouth, with rounded anterior margin. Genital papillae
cone-shaped in males and oval in females.

Origin of first dorsal fin slightly behind a vertical
through dorsal insertion of pectoral fin; first dorsal fin
falcate and much higher than second dorsal fin in males,
whereas in females, trapezoid, triangle or semicircular, and
subequal to second dorsal fin in height; second and/or third
spine(s) longest; all dorsal-fin spines slender and flexible,
not filamentous; tip of longest spine (= posterior tip of
the fin) extending posteriorly to a space between bases of

first and fourth second dorsal-fin branched rays in males,

Fig. 9. Ventral view of pelvic fin (A), dorsal view of head (B),
and ventral view of belly (C) in Rhinogobius yonezawai
(KAUM-I 5754, paratype, female, 49.2 mm SL), stained
with Alizarin Red S. Annotations are as in Fig. 3.
Photographed and annotated by T. Suzuki.

Fig. 10. Dorsal (top), lateral (middle), and ventral (bottom)
views of head in Rhinogobius yonezawai (KAUM-I. 5755,
paratype, male, 54.0 mm SL), showing cephalic sensory
pores and papillae. Annotations and abbreviations are as in
Fig. 4. Photographed and annotated by T. Suzuki.

but not extending to origin of second dorsal fin in females
when adpressed. First and second dorsal fins not continued
by membrane; all segmented dorsal-fin rays usually
branched; usually seventh and second or third branched
rays longest in males and females, respectively; posterior
tip of second dorsal fin usually extending to caudal fin in
males, but not reaching there in females when adpressed;
posterior end of base of second dorsal fin above posterior
end of anal-fin base. Origin of anal fin below a space
between bases of first and third second dorsal-fin branched
rays; anal fin slightly lower than second dorsal fin in
height; all segmented anal-fin rays usually branched; sixth
or seventh and fifth, sixth or seventh branched rays longest
in males and females, respectively; posterior tip of anal
fin not extending to caudal fin when adpressed. Pectoral
fin oval, extending posteriorly to a vertical through a
space between base of fifth spine and end of first dorsal-
fin base; pectoral-fin rays branched, except dorsalmost
and/or ventralmost ray(s) unbranched. Pelvic fins fused
medially by well-developed frenum (between spines) and
connecting membrane (between innermost rays), forming

19



20

T. Suzuki et al.

a circular cup-like disc at least in large adults; pelvic fins
usually extending posteriorly to a vertical through a space
between bases of second and fifth first dorsal-fin spines,
and not reaching to anus; pelvic-fin spine with a rounded
membranous lobe at its tip; all segmented rays of pelvic fin
branched; fifth pelvic-fin segmented ray divided into four
branches at its most proximal point with segment of each
branch (Fig. 9A). Caudal fin elliptical or fan-shaped.
Scales on body largely ctenoid, becoming smaller
anteriorly; a part of basal region of caudal fin, anterodorsal
part of body before a diagonal line from base of sixth
spine and fourth second dorsal-fin branched ray to dorsal
insertion of pectoral fin, belly with small cycloid scales;
scaled area of belly not extending anteriorly to pelvic-
fin insertion. Predorsal squamation usually with trifurcate
anterior edge; mid-anterior extension extending anteriorly
to a space between transverse lines through a point slightly
before origin of first dorsal fin and sensory-canal pore K';

anterior extensions of lateral sides extending anteriorly to
a space between transverse lines through anterodorsal end
of gill membrane and pore K' (Fig. 9B) . The other part
of head, pectoral-fin base, pelvic-fin axil and following
narrow triangular area around ventral midline or around
anterior half of ventral midline of belly (Fig. 9C), and
prepelvic areas naked.

Cephalic sensory systems are illustrated in Fig. 10.
Nasal extension of anterior oculoscapular canal with
terminal pore B' located above anterior naris. Anterior
interorbital sections of anterior oculoscapular canal
separated bilaterally, with paired pore C and a single pore
D. Pore E present just behind posterior edge of eye. Lateral
section of anterior oculoscapular canal with anterior pore
F and terminal pore H'. Posterior oculoscapular canal with
two terminal pores K' and L'. Gap between anterior and
posterior oculoscapular canals much shorter than length
of posterior oculoscapular canal. Preopercular canal

Fig. 11. Underwater photographs of Rhinogobius yonezawai taking at Tanega-shima Island (A, B), Yaku-shima Island (C, D),
Amami-oshima Island (E, F) and Okinawa-jima Island (G , H), Japan. A, C, E, and G: male; B, D, F, and H; female. A-F,
photographed by T. Yonezawa; G and H, photographed by K. Maeda.
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present, with three pores M', N, and O' (a paratype without
pore N). Sensory-papillae row “a” oblique and uniserial,
composed of loosely-arranged papillae, extending
anteriorly to a vertical through anterior margin of eye. Row
“b” longitudinal, composed of densely-arranged papillae,
extending anteriorly to a vertical through pupil; its length
slightly longer than eye diameter. Row “c” composed
of loosely-arranged papillae, extending posteriorly to
a vertical through posterior margin of eye. Row “d”
composed of densely-arranged papillae, extending
posteriorly to a vertical through posterior margin of pupil.
Row “cp” comprising a single papilla. Row “f” comprising
paired papillae. Anterior end of row oi slightly separated
from a vertical row “ot”.

Coloration of males when alive [Figs. 11A, C, E, G;
Suzuki et al., 2004: 451 (middle figure)]. Ground color of
head and body bluish green or yellow green. Ventral side
of belly pale yellow. Cheek and lower half of operculum
grayish, with many small deep-red dots, spots and/or short
lines forming an irregular network pattern (indistinct in a
population in Okinawa-jima Island). Snout with a broad,
oblique deep-red stripe between eye and anterior one
fourth of upper lip; lateral side of snout sometimes tinged
with yellow. Several irregular-shaped, deep-red short
stripes and botches on dorsal surface of snout, interorbital
space, occipital region and nape; dorsal margin of cheek
edged by a narrow deep red line and bluish green line;
upper part of operculum with two oblique deep red or
black stripes. Temporal region with two deep-red stripes
reaching posteriorly to, or around dorsum of body below
the first dorsal fin. Many of scale pockets on body with
reddish orange spots. Dorsum of body with four saddle-
like, large black blotches; anteriormost one at base of first
dorsal fin, middle one at base of second dorsal fin, and
the other two on caudal peduncle, sometimes indistinct.
A longitudinal series of seven large black blotches on
midlateral body; first and second ones ventral to first dorsal
fin, third one ventral to between dorsal fins, fourth and fifth
ones ventral to second dorsal fin, sixth one at middle of
caudal peduncle, seventh one at end of caudal peduncle;
all these blotches nearly rounded or rectangular, and
sometimes indistinct. Membranes of vertical fins similar to
body in coloration, with deep-red or reddish-orange spines/
rays; distal margins of vertical fins pale yellow. Caudal fin
becoming blackened distally, with a narrow pale-yellow
edge; central part of caudal fin with six vertical deep-red
or reddish-orange lines. Pectoral fin greenish or yellowish,
with a central part tinged with red; base of pectoral fin

paler, with a distinct black oval spot. Pelvic fins bluish

gray.

Coloration of female when alive (Figs. 11B, D, F, H;
Suzuki et al., 2004: 451, lower figure). Resembles that of
male, except as follows. Ground color of head, body and
fins bluish gray, pale sky or pale yellow-green. In spawning
season, belly bright yellow (Fig. 11F). Orange dots on
cheek indistinct, fewer in number. Many scale pocket spots
with pale spots. Stripes and blotches on head and body
darker. Seventh midlateral black blotch, located at base
of caudal fin, bold and bifurcated posteriorly. Caudal fin
without vertical rows.

Coloration when freshly collected. Freshly-collected
coloration of males (Figs. 7, 12A) resembles that when
alive in underwater photograph, except as follows. Ground
color of head and body light or medium gray; head bluish;
branchiostegal membrane pale yellow, with many small
indistinct bright orange spots. Red and orange markings
on head and body darker. Saddle-like black blotches on
dorsum and a longitudinal series of black blotches on
midlateral body hardly visible. Membranes of vertical
fins grayish or reddish brown; distal margins of vertical
fins white. Central part of caudal fin with usually six to
eight vertical deep-red or reddish-orange lines. Pectoral and
pelvic fins similar to, or slightly more darkened than, body
in coloration. Freshly-collected coloration of females (Figs.
8, 12B) resembles that of males, except as follows. Ground
color of head and body dull yellow or grayish yellow; head
and midlateral body bluish. Scale pockets with orange
spots, forming a network pattern. Fin membranes light
gray. Caudal fin without barred pattern. In some specimens,
pectoral fin with two vertical rows of orange dots.

Coloration when preserved in alcohol. All blue, green,
orange, red and yellow color faded; ground color of head
and body turns to grayish brown and pale yellow in males
and females respectively; blackish markings on body turn
to brown.

Habitat and Distribution. Known from upper reaches
of swift freshwater streams in montane areas of Tanega-
shima and Yaku-shima islands of Osumi Group, Amami-
oshima Island of Amami Group and Okinawa-jima Island
of Okinawa Group, the Ryukyu Islands, Japan; it is an
amphidromous species (Takagi et al., 2015), although
landlocked in few freshwater reservoirs of Okinawa-jima
Island (present study).

Etymology. The specific name, yonezawai, refers to
Mr. Toshihiko Yonezawa, who offered much information
and specimens to us for our study.

Discussion

Nakayama (1975) named a species of Rhinogobius
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Fig. 12. Dorsal (top), lateral (middle), and ventral (bottom) views of head in Rhinogobius yonezawai showing freshly-
collected coloration. A: OMNH-P 43718, paratype, male, 71.0 mm SL; B: OMNH-P 43724, paratype, female, 56.7 mm SL.
Photographed by T. Suzuki.

collected from Iriomote-jima Island of Yaeyama Group
of the Ryukyu Islands as “Iriomote kokusyoku oogata
(Iriomote large dark morph type)” with a note that it was
also distributed in the Amami group of the Ryukyu Islands.
Hayashi (1984) applied a new name “Minami kokusyoku
oogata (South large dark morph type)” for it. Kawanabe &
Mizuno (1989) assumed this as a distinct unnamed species,
and tentatively named it “Rhinogobius sp. DL” with a new
standard Japanese name “Hira-yoshinobori”. Takagi et
al. (2015) surveyed the genetic structure of Rhinogobius
sp. DL in the Ryukyu Islands using three microsatellite
loci and clarified that the populations from Yaku-shima/
Tanega-shima/Amami-oshima islands are placed in a
single cluster, different from a population of Iriomote-jima
Island. Our investigation revealed that these two groups
are also clearly distinguished from each other in their
morphological characters; we thus describe these two as
distinct species (R. yaima and R. yonezawai) here.
Rhinogobius is currently known as the most specious
freshwater gobiid genus, comprising 85 valid species

(Endruweit, 2018; Suzuki et al., 2019; present study).
As indicated by Chen & Shao (1996) and Suzuki et al.
(2015), the genus is divided into two distinct groups; one
comprises only a single species R. similis, whereas the
other includes all the remaining species. Rhinogobius
similis differs from the other congeners by having large
ctenoid scales on the nape (vs. nape naked or with cycloid
scales in the others) and several short transverse rows of
sensory papillae on the cheek (vs. no distinct transverse
rows of sensory papillae on cheek). Suzuki et al. (2019)
assigned all species of the genus but R. similis to the
“Rhinogobius brunneus complex”, following Chen &
Shao (1996). Both of the two new species described here,
Rhinogobius yaima and R. yonezawai, also belong to the R.
brunneus complex.

Furthermore, Suzuki et al. (2019) attempted to divide
the R. brunneus complex into two subgroups: one almost
always has 27 or more vertebrae (they named it "Group
I"), whereas the others have lower counts (25-27, almost
always 26) ("Group II"). The groups I and II, both of
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which appear to be phylogenetic grades merely assembled
by the vertebral counts (Suzuki et al., 2019), hitherto
comprise at least 46 and 30 described species, respectively.
Unfortunately, Suzuki et al. (2019) failed to assign the
remaining six species to these subgroups due to the lack
of information of their vertebral counts (Endruweit, 2019;
Suzuki et al., 2019; present study). Rhinogobius yaima
and R. yonezawai, having 26 vertebrae, belong to Group
11, making the total number of species in the group 32.
Species of Group II and the assemblage with no
information about vertebral counts (total 38 species)
are compared in Table 3. Within 38 species, R. yaima is
most similar to Rhinogobius bucculentus (Herre 1927)

and Rhinogobius philippinus (Herre 1927), by having
the following combination of characters: 40 or more
longitudinal scales (40-43 in R. yaima; 40-44 in R.
bucculentus; 36-40 in R. philippinus); a low first dorsal
fin in males, not extending posteriorly to the origin of the
second dorsal fin when adpressed. Rhinogobius yaima is,
however, distinguished from those two species by having
a naked area around the ventral midline of the belly (vs.
scaly in R. bucculentus and R. philippinus); and six first
dorsal spines (vs. seven spines in R. bucculentus; six or
seven spines in R. philippinus). Data on R. bucculentus
and R. philippinus follow Herre (1927).

Rhinogobius yonezawai can be distinguished from all

Table 3. Comparisons of 38 species of Rhinogobius with low or unknown vertebral counts

Shape of D1

Distal tip of D1 of male Longitudinal

Squamationat ~ Squamation at

Species Vertcbrae in males extending to* scales prepelvic area  pectoral-fin base Reference
R. aporus 26 shogi pieces 2nd ** 28-31 naked naked Zhong & Wu, 1998
R. biwaensis 26-27 trapezoid Ist ** 31-36 naked naked Takahashi & Okazaki, 2017
R. brunneus 26 falcate Ist-2nd ** 32-35 naked naked or scaled Oijen et al., 2011; This study
R. candidianus 25-26 falcate beyond 2nd * 34-38 scaled naked Chen & Shao, 1996; Wu & Chen 2008
R. changjiangensis 26 semicircular not origin of D2 27-30 naked naked Chen et al ., 2002; Wu & Chen 2008
R. delicatus 26 semicircular not origin of D2 32-36 scaled naked Chen & Shao, 1996; Wu & Chen, 2008
R. fluviatilis 26 falcate 3rd—4th ** 32-38 naked usually scaled  Suzuki & Chen, 2011; Akihito ez al., 2013; This study
R. formosanus 26 falcate or beyond 2nd ** 29-34 scaled naked Oshima 1919; Aonuma, 1992; Chen & Shao, 1996
R. gigas 26 falcate 2nd-5th ** 35-39 scaled naked Aonuma, 1992; Aonuma & Chen, 1996
R. henchuenensis 26 falcate beyond origin of D2 34-37 scaled naked Chen & Shao, 1996; Wu & Chen, 2008
R. kurodai 26 shogi pieces origin—1st ** 27-33 scaled scaled Suzuki & Chen, 2011; Suzuki et al ., 2017
R. lanyuensis 26 semicircular origin of D2 33-35 scaled naked Chen et al. 1998
R. leavelli 26 shogi pieces Ist ** 30-35 naked naked Herre 1935; Li & Zhong 2009; Chen & Miller 2014
R. maculafasciatus 26 trapezoid origin of D2 30-32 unkown naked Chen & Shao, 1996
R. mizunoi 26 falcate 4th ** 33-35 naked scaled Suzuki et al. . 2017
R. nagoyae 26 falcate 4-Tth ** 32-35 naked scaled Jordan & Seale, 1906; Suzuki & Chen, 2011; This study
R. nandujiangensis 25-26 falcate 4-5th ** 2729 naked unkown Chen et al ., 2002
R. nantaiensis 26 falcate beyond Ist ** 33-36 scaled naked Aonuma, 1992; Aonuma & Chen, 1996
R. ogasawaraensis 26 falcate 2-6th ** 31-35 naked naked Suzuki ez al ., 2012; This study
R. reticulatus 26-27 semicircular origin of D2 27-29 naked naked Lietal., 2007
R. rubrolineatus 26 falcate 1st ** 28-30 naked unkown Chen & Miller, 2008
R. sagittus 26 semicircular origin of D2 29-31 naked unkown Chen & Miller, 2008
R. sangenloensis 26 trapezoid origin of D2 25-27 naked unkown Chen & Miller, 2014
R. telma 26 trapezoid not origin of D2 31-34 naked or scaled naked or scaled Suzuki ef al., 2019
R. tyoni 26-27 trapezoid not origin of D2 28-35 naked or scaled naked or scaled Suzuki e al ., 2017; Suzuki et al., 2019;
R. variolatus 26-27 shogi pieces not origin of D2 26-27 naked unkown Chen & Kottelat, 2005
R. virgigena 26 shogi pieces not origin of D2 30-31 naked unkown Chen & Kottelat, 2005
R. wuyiensis 26 falcate 4-5th ** 30-31 naked naked Li & Zhong, 2007
R. yaima sp. nov. 26 trapezoid not origin of D2 40-43 naked naked This study
R. yonezawai sp. nov. 26 falcate Ist—4th ** 35-39 naked naked This study
R. zhoui 26 rectangle 2nd ** 29-31 naked naked Li & Zhong, 2009
R. bedfordi 26 falcate 6th ** 36-38 unkown unkown Regan, 1908
R. bucculentus unknown trapezoid not origin of D2 40-44 naked naked Herre, 1927
R. cliffordpopei unknown semicircular Ist ** 28-29 naked naked Nichols, 1925; Wu & Chen, 2008
R. fukushimai unknown shogi pieces 2nd ** 30-31 naked naked Mori, 1934; Wu & Chen, 2008
R. philippinus unknown  shogi pieces not origin of D2 3640 naked naked Herre, 1927
R. shennongensis unknown falcate 3rd—4th ** 31-33 naked naked Yang & Xie, 1983; Wu & Chen, 2008
R. sowerbyi unknown trapezoid unknown 35-36 unknown unknown Ginsburg, 1917

Abbreviations: D1, first dorsal fin; D2, second dorsal fin; *, when the fin adpressed; **, segmented ray base of D2.
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other congeners of group Il except Rhinogobius bedfordi
(Regan 1908), Rhinogobius brunneus (Temminck and
Schlegel, 1845), Rhinogobius fluviatilis Tanaka 1925 and
Rhinogobius ogasawaraensis Suzuki, Chen & Senou
2012 by having the following combination of characters:
35-39 longitudinal scales (35-39 in R. yonezawai,
36-38 in R. bedfordi; 32-35 in R. brunneus; 32-38 in R.
Sfluviatilis; 31-35 in R. ogasawaraensis); a falcate first
dorsal fin extending posterior to, or beyond, the origin of
the second dorsal fin in males; no scales on the pectoral-
fin base and prepelvic area (both naked in R. yaima and R.
ogasawaraenisis; naked or scaly on the base of pectoral fin,
naked on prepelvic area in R. brunneus and R. fluviatilis;
both unknown in R. bedfordi). However, R. yonezawai is
distinguished from R. bedfordi by having the second and/
or third spine(s) of first dorsal fin longest, not filamentous
and extending posteriorly to the space the bases of the
first and fourth second dorsal-fin branched rays when
adpressed (vs. second spine longest, its tip filamentous
and extending to sixth ray base in R. bedfordi); the head
in males is longer, its length 32.1-35.6 % SL (vs. 30.0 and
30.8% SL in males of R. bedfordi); a more slender body in
males, its depth at the anal-fin origin 14.7-16.3 % SL (vs.
16.8 and 18.2 % SL in males). Rhinogobius. yonezawai
is distinguished from R. brunneus by being naked around
the ventral midline or around the anterior half of the ventral
midline of the belly (belly entirely scaly in R. brunneus); a
black oval spot on upper half of base of the pectoral fin (vs.
a dusky crescent mark extending ventrally to ventral half);
the midlateral body with no longitudinal series of brown
spots or short lined (vs. a longitudinal series of brown
spots or short lines); the dorsolateral side of body with no
black spots (vs. 3—4 longitudinal series of black spots).
Rhinogobius yonezawai is distinguished from R. fluviatilis
by having around ventral midline or around anterior half
of the ventral midline of belly naked (belly entirely scaly
in R. fluviatilis); the temporal region with two red stripes
reaching posteriorly to, or around the dorsum of the body
below the first dorsal fin (only temporal region with two
stripes); a longitudinal series of seven large black blotches
on the midlateral body (vs. eight blotches); a black blotch at
the base of the caudal fin bold and bifurcated posteriorly (vs.
a broad black band); the caudal fin with six to eight vertical
red lines in males (vs. no line). Rhinogobius yonezawai
is distinguished from R. ogasawaraensis by having the
fifth pelvic-fin segmented ray divided into four branches at
its first (most proximal) segmenting point (vs. bifurcated
in R. ogasawaraensis, Fig.13B). Data on R. bedfordi, R.
brunneus R. fluviatilis, and R. ogasawaraensis were taken
from Regan (1908), Oijen et al. (2011), Suzuki et al. (2004),

Suzuki & Chen (2011), Akihito et al. (2013), Suzuki et al.
(2012) and comparative materials.

Yamazaki et al. (2015) analyzed nuclear DNA of the
Japanese species of Rhinogobius and concluded that
Rhinogobius sp. DL collected from Iriomote-jima Island
(= R. yaima) has a sister relationship with R. fluviatilis and
R. ogasawaraensis. Rhinogobius yaima is distinguished
from R. fluviatilis and R. ogasawaraensis by having a low
first dorsal fin in males, not extending posteriorly to the
origin of the second dorsal fin when adpressed (vs. a high
first dorsal fin in males, extending posteriorly to a space
between bases of the second and sixth second dorsal-fin
branched rays in R. fluviatilis and R. ogasawaraensis);
40-43 longitudinal scales (vs. 34-38 in R. fluviatilis; 31—
35 in R. ogasawaraensis); the fifth pelvic-fin segmented
ray usually divided into five branches at its first (most
proximal) segmenting point (vs. four and two branches in R.
Sfluviatilis and R. ogasawaraensis, respectively) (Fig. 13);
a naked area around the ventral midline of the belly and
the pectoral-fin base (vs. scaly in R. fluviatilis). Data on R.
Sluviatilis and R. ogasawaraensis were taken from Suzuki

Fig. 13. Ventral views of pelvic fin in Rhinogobius fluviatilis
(A) and R. ogasawaraensis (B), stained with Alizarin Red S.
‘White line indicates at most proximal point with segment of
each branch of fifth segmented ray. Black wedges indicate
slits between branches. A: OMNH-P 32104, male, 52.4
mm SL; B: NTOU P 2007-02-882, male, 38.6 mm SL.
Photographed and annotated by T. Suzuki.
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& Chen (2011) and Suzuki et al. (2012), respectively, and
comparative materials.

Because their coloration and habitat are similar to each
other, R. yaima and R. yonezawai have been regarded as a
single species by previous researchers. Rhinogobius yaima
is, however, distinguished from R. yonezawai by having
a low first dorsal fin in males, not extending posteriorly
to the origin of the second dorsal fin when adpressed (vs.
a high first dorsal fin in males, extending posteriorly to a
space between the bases of the second and sixth second
dorsal-fin branched rays in R. yonezawai); the fifth pelvic-
fin segmented ray usually divided into five branches at
its first (most proximal) segmenting point (vs. four in R.
yonezawai); a more depressed head, its depth at pelvic-
fin origin 14.4-15.5 % SL in males, 14.6-15.8 % SL in
females (vs. 15.5-16.7 % SL in males, 15.0-16.8 % SL
in females); a more slender body, its depth at the anal-
fin origin 13.7-14.2 % SL in males, 13.8-14.5 % SL in
females (vs. 14.7-16.3 % SL in males, 15.0-19.6 % SL
in females); a more slender caudal peduncle, its depth
11.4-11.6 % SL in males, 11.5-12.2 % of SL in females (vs.
12.7-13.8 % SL in males, 13.1-15.1 % SL in females); the
caudal fin with four vertical rows of bright orange dots in
males (vs. six to eight vertical deep-red or reddish-orange
lines); the base of the caudal fin with a pair of vertically-
arranged, rounded or rectangular black blotches in females
(a black bifurcated blotch posteriorly).

Rhinogobius yaima is an endemic species of Ishigaki-
jima and Iriomote-jima islands, Yaeyama Group of the
Ryukyu Islands, and R. yonezawai is also endemic to
Tanega-shima and Yaku-shima islands of Osumi Group,
Amami-oshima Island of Amami Group and Okinawa-
jima Island of Okinawa Group, the Ryukyu Islands. In
the RDB of Okinawa Prefecture, Rhinogobius sp. DL
(=Rhinogobius yaima and R. yonezawai) is designated
toas NT (Near Threatened) (Maeda, 2017). Rhinogobius
yaima is one of the species to have the smallest distribution
area and population among the genus from Japan. The
habitat of R. yonezawai is limited into the Okinawa Island,
and the population decreases sharply because of the for
influence of the dam construction and the flood caused by
the heavy rain. The prompt protection and maintenance of
both species are necessary. This account is very important

as the first step for their protection and maintenance.

Comparative materials. Rhinogobius bedfordi: a
radiograph of syntypes [BMNH (British Museum of
Natural History, London)1907.12.30.42-46 (https://data.
nhm.ac.uk)] of Ctenogobius bedfordi; Rhinogobius
brunneus: 3 specimens: OMNH-P 32106, 32107

and 43683, 2 males and a female, 47.0-54.2 mm SL,
stained with Alizarin Red S, To-gawa River, Shimoda,
Shizuoka Prefecture, Japan, 29 July 1985. Rhinogobius
Sfluviatilis: 7 specimens: OMNH-P 18391 and 18393, 2
males, 70.7 and 86.1 mm SL, Komenotsu-gawa River,
Izumi, Kagoshima Prefecture, Japan, 3 September 2003;
OMNH-P 18429, female, 67.2 mm SL, Nabeno-gawa
River, Izumi, Kagoshima Prefecture, Japan, 24 October
2003; OMNH-P 42882, female, 69.7 mm SL, Sendai-
gawa River, Satsumasendai, Kagoshima Prefecture,
Japan, 30 September 2014; OMNH-P 32104, 32105 and
43684, 2 males and a female, 50.6-58.1 mm SL, stained
with Alizarin Red S, Seto-gawa River, Okabe, Shizuoka
Prefecture, Japan, 15 October 1984. Rhinogobius nagoyae:
6 specimens: OMNH-P 37977 and 37978, a male and
a female, 70.7 and 63.1 mm SL, Inaosawa-gawa River,
Shimoda, Shizuoka Prefecture, Japan, 28 August 2011;
OMNH-P 43560 and 43565, a male and a female, 60.3
and 58.1 mm SL, Takeno-gawa River, Toyooka, Hyogo
Prefecture, Japan, 8 August 2016; OMNH-P 32109 and
43685, a male and a female, 46.9 and 56.3 mm SL, stained
with Alizarin Red S, Takizawa-gawa River, Fujieda,
Shizuoka Prefecture, 05 March 1985. Rhinogobius
ogasawaraensis: NTOU P 2007-02-882, male, 38.6 mm
SL, stained with Alizarin Red S, a small stream of Oki
village, Haha-jima Island, Ogasawara Islands, Japan, 24
November 2001.
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Taxonomic and Zoogeographic Notes on Japanese Cryptinae

(Hymenoptera, Ichneumonidae), with Descriptions of 12 New Species

Kyohei WATANABE"

Abstract. Taxonomic and zoogeographic notes on twelve genera of Japanese Cryptinae are reported.
Twelve new species, Aritranis kuro sp. nov., Buathra nipponica sp. nov., Cryptus daidaigaster sp.
nov., Glabridorsum japonicum sp. nov., Gotra elegans sp. nov., Hoplocryptus ashoroensis sp. nov.,
H. ezoensis sp. nov., H. intermedius sp. nov., H. japonicus sp. nov., H. maculatus sp. nov., H. toshi-
mensis sp. nov. and Trychosis breviterebratus sp. nov. are described. Two species, Hylophasma luica
Sheng, Li & Wang, 2019 and Picardiella melanoleuca (Gravenhorst, 1829) are newly recorded from
Japan. The former is also a new record of the genus Hylophasma Townes, 1970 from Japan. Agroth-
ereutes minousubae Nakanishi, 1965 is newly recorded from Honshu and Shikoku. Male of Caeno-
cryptoides convergens Momoi, 1966 is described for the first time. Cryptus dianae is newly recorded
from Honshu. Gambrus homonae Sonan, 1930 (comb. rev.) is redescribed including new description
of males and new distribution data from Honshu and Izu-oshima Is., Hachijojima Is. and Tsushima Is.
Hoplocryptus pini is redescribed including new description of males and new distribution data from
Miyakejima Is., Shikoku, Kyushu and Yakushima Is. The second specimen of Hoplocryptus sumiyona
Uchida, 1956 is recorded from Tokunoshima Is. Keys to Japanese species of the genera Caenocryp-
toides Uchida, 1936, Cryptus Fabricius, 1804, Gambrus, Gotra Cameron, 1902, Hoplocryptus Thom-

son, 1873, Picardiella Lichtenstein, 1920 and Trychosis Forster, 1869 are provided.

Key words: Cryptini, distribution, new record, new species, parasitoid wasps

Introduction

The subfamily Cryptinae is the second largest
subfamily of family Ichneumonidae, with 276 genera
and over 3100 species of worldwide distribution (Yu et
al., 2016; Santos, 2017). In Japan, total of two tribes,
61 genera and 134 species of Cryptinae have been
recorded (Watanabe ef al., 2019; Watanabe, 2019), while
many undescribed and unrecorded species were still
recognized. Recently I sorted the ichneumonid collection
of Kanagawa Prefectural Museum of Natural History and
examined collections of several institutes including types.
Then I found some new taxa, a new combination and

new distribution records.

) Kanagawa Prefectural Museum of Natural History,
499 Iryuda, Odawara, Kanagawa 250-0031, Japan
HRNEILEFOE - HhEREYEE
T 250-0031 #Z<)I1\R/ AR A 4 H499
Kyohei Watanabe: watanabe—k@nh kanagawa—museum,jp

ZooBank LSID: urn:lsid:zoobank.org:pub:6 1DE850F-CF47-4815—
820C-6001A385D41C

This paper is the second part (the first part see
Watanabe, 2019) of taxonomic and zoogeographical notes
of Japanese Cryptinae (Hymenoptera, Ichneumonidae).
Generic identification is based on Townes (1970) and
Wang et al. (2019b). In this study, I treat 12 genera
of tribe Cryptini Kirby, 1837, Agrothereutes Forster,
1850, Aritranis Forster, 1869, Buathra Cameron, 1903,
Caenocryptoides Uchida, 1936, Cryptus Fabricius, 1804,
Gambrus Forster, 1869, Glabridorsum Townes, 1970,
Gotra Cameron, 1902, Hoplocryptus Thomson, 1873,
Hylophasma Townes, 1970, Picardiella Lichtenstein,
1920 and Trychosis Forster, 1869.

Materials and methods

In this study, dried specimens deposited in the
following collections were examined:

KPM-NK, Insect collection, Kanagawa Prefectural
Museum of Natural History, Odawara, Kanagawa, Japan.

MNHAH, Museum of Nature and Human Activities,
Sanda, Hyogo, Japan.

Submitted: 30 Oct. 2019; Accepted: 13 Dec. 2019; Published: 31 Mar. 2020
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NIAES, National Institute for Agro-Environmental
Sciences, Tsukuba, Ibaraki, Japan.

SEHU, Systematic Entomology, Hokkaido University,
Sapporo, Japan.

TARI, Taiwan Agricultural Research Institute Council
of Agriculture, Executive Yuan, Taichung, Taiwan.

TMNH, Toyohashi Museum of Natural History,
Toyohashi, Aichi, Japan.

A Nikon SMZ800 stereomicroscope (Nikon Co. Ltd.,
Japan) was used for observation. Photographs were
taken using Canon 7D Mark2 (Canon Co. Ltd., Japan)
with Canon 100mmL IS (for Figs 6A and 10G) and an
Olympus TG-4 digital camera (Olympus Co. Ltd., Japan)
joined with the stereomicroscope (for the figures except
for above photos and line drawings). Digital images were
edited using Adobe Photoshop® CS6 (Adove Co. Ltd.,
USA). Morphological terminology follows Broad et al.
(2018). Eady (1968) is also referred to for the description
microsculpture. The following abbreviations are used
in description: holotype (HT), segment of antennal
flagellum (FL), diameter of lateral ocellus (OD), ocello-
ocular line (OOL), postocellar line (POL), segment of
tarsus (TS) and metasomal tergite (T). The following
abbreviations are used for material data: female (F), male
(M), Yellow pan trap (YPT) and Malaise trap (MsT). For
the new species and newly recorded species from Japan,
I propose standard Japanese names.

Results and discussion

Subfamily Cryptinae Kirby, 1837
Tribe Cryptini Kirby, 1837
Genus Agrothereutes Forster, 1850

Agrothereutes Forster, 1850: 71. Type species:
Ichneumon abbreviatus Fabricius, 1794. Designated
by Viereck (1914).

Spilocryptus Thomson, 1873: 472, 501. Type species:
Spilocryptus zygaenarum Thomson, 1873 (= Cryptus
fumipennis Gravenhorst, 1829). Designated by
Viereck (1914).

Dayro Cameron, 1902: 209. Type species: Dayro
pilosus Cameron, 1902. Monobasic.

Four species, Ag. grapholithae (Uchida, 1933), Ag.
lanceolatus (Walker, 1874), Ag. minousubae Nakanishi,
1965 and Ag. ramellaris (Uchida, 1930), have been
recorded from Japan. Some new distribution records of Ag.
minousubae are provided below.

Agrothereutes minousubae Nakanishi, 1965
(Standard Japanese name: Minousuba-togari-
himebachi)
(Figs 4A-D)
Agrothereutes minousubae Nakanishi, 1965: 456.

Material examined. JAPAN, KPM-NK 76583,
F, Tochigi Pref., Nasushiobara City, Uwanohara, 21.
VI. 2005, E. Katayama leg.; KPM-NK 76584, M,
Tochigi Pref., Utsunomiya City, Yamato, 17. V. 2012, T.
Nakayama leg.; NIAES, M, Tokyo, Kodaira, 5. V. 1969, J.
Minamikawa leg.; NIAES, F, ditto, 22. V. 1965; NIAES,
F, ditto, 1. VL. 1966; NIAES, F, ditto, 22. V. 1970; KPM-
NK 76585-76587, 1 F & 2 M, Kanagawa Pref., Minami-
ashigara City, Tsukahara, 29. IV. 2019, K. Watanabe
leg.; KPM-NK 76589-76591, 3 M, ditto, 10. V. 2019;
NIAES, 2 M, Chiba Pref., Nagareyama, 15. V. 1976, J.
Minamikawa leg.; NIAES, F, ditto, 29. V. 1976; KPM-
NK 76592, 76593, F & M (det. R. Matsumoto), Nara
Pref., Yamatokoriyama City, Yatacho, 1-2. V. 2016, R.
Matsumoto leg.; KPM-NK 76594-76597, 1 F & 3 M,
Kagawa Pref., Takamatsu City, Enza Town, Riverside of
Koutougawa, 5. V. 2011, K. Maeto & K. Watanabe leg.

Remarks. This species had been reported from
Kyushu (Nakanishi, 1965). In this study, I record this
species from Honshu and Shikoku for the first time.
This species quite resembles Ag. ramellaris in the body
coloration and structures but can be clearly distinguished
by the following character states: posterior transverse
carina of propodeum complete (female and male of 4g.
ramellaris) or absent medially (female and male of 4g.
minousubae); area basalis of propodeum transversely
elongate and slopping anteriorly (female and male of Ag.
ramellaris) or nearly quadrate and almost flat (female
and male of Ag. minousubae); wing base blackish brown
(female and male of Ag. ramellaris), yellowish brown
(female of Ag. minousubae: Fig. 4B) or yellow (male of
Ag. minousubae); posterior margin of T II (and usually
also T IIT) with (female and male of Ag. minousubae: Figs
4A, C) or without (female and male of Ag. ramellaris)
conspicuous reddish brown area; basal reddish area of hind
femur sometimes indistinct (female of Ag. ramellaris)
or always distinct (female of Ag. minousubae: Fig. 4A);
yellow stripes of frontal and facial orbits separated by
black area (male of Ag. ramellaris) or united into a single
stripe (male of Ag. minousubae: Fig. 4D); apical margin of
clypeus rounded (male of Ag. ramellaris) or subtruncate
(male of Ag. minousubae: Fig. 4D); yellow spot of clypeus
small or absent (male of Ag. ramellaris) or large (male of

Ag. minousubae: Fig. 4D). The males of this species more
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or less vary in coloration, that is, subtegular ridge with or
without a yellow spot, scutellum with or without a yellow
spot and fore and mid coxae and trochanters each with or
without yellow area.

According to Nakanishi (1965), this species specifically
attacked a single host, Pryeria sinica Moore, 1877
(Lepidoptera: Zygaenidae). I observed this species in
Kanagawa prefecture that is the adult wasps flew around
or walked on the hedge by Euonymus japonicus Thunb.
(Celastraceae) damaged by the larvae of P. sinica. While
all the males flew around the hedge, the female that I
observed walked on the tree.

Genus Aritranis Forster, 1869

Aritranis Forster, 1869: 187. Type species: Cryptus
exploratory Schulz, 1906. Designated by Viereck
(1914).

Pycnocryptus Thomson, 1873: 471, 500. Type species:
Ichneumon peregrinator Linnaeus, 1758 sensu
Gravenhorst, 1829 = Ichneumon director Thunberg,
1822. Monobasic.

Cylindrocryptus Ceballos, 1921: 50. Type species:
Cylindrocryptus nitidus Ceballos, 1921. Original
designation.

Townes (1970) treated both Aritranis (including
Hoplocryptus Thomson, 1873) and Pycnocryptus as valid
genera. Then Schwarz & Shaw (1998) reviewed these
genera and they treated that Hoplocryptus is a valid genus
and that Pycnocryptus is a synonym of Aritranis. Aritranis
is morphologically similar to Hoplocryptus, but it can be
distinguished from the latter by the following character
states: dorso-lateral carina of T I absent or indistinct based
of spiracle (distinct based of spiracle in Hoplocryptus),
postpetiole rather distinctly convex dorsally in lateral view
(rather weakly convex in Hoplocryptus) and apical margin
of clypeus without a tooth except for A. nigripes group
sense Schwarz (with a more or less distinct tooth or a pair
of teeth in Hoplocryptus).

In Japan, six species of Aritranis s. lat. had been
described by Uchida (1936, 1952, 1956) and Momoi (1963,
1968, 1973) while all of them were transferred from this
genus to Hoplocryptus Thomson, 1873 (Yu et al., 2016).
Schwarz (2005) recorded a single species, A% occisor
(Gravenhorst, 1829) from Japan. In this study, I describe a
new species from Japan below.

Aritranis occisor (Gravenhorst, 1829)
Cryptus occisor Gravenhorst, 1829: 615.
Cryptus gracilis Taschenberg, 1865: 98.

Cryptus fuscicornis Tschek, 1871: 140.
Spilocryptus punguri Kiss, 1915: 26.
Hoplocryptus nigripes notabilis Habermehl, 1926: 152.

Material examined. No material was available in this
study.

Distribution. Japan (Honshu?); widely distributed in
Palaearctic region.

Remarks. Schwarz (2005, p. 1652) recorded this
species from Japan based on a female specimen collected
from “Minoo”. This species belongs to Ar: nigripes group

sense Schwarz.

Aritranis kuro sp. nov.
(Figs 1A, 2A, B, 3A, 4E-K)
(Standard Japanese name: Yamato-kuro-togari-
himebachi)

Type series. Holotype: JAPAN, KPM-NK 75838, F,
Toyama Pref., Toyama City, Kamegai, 15-26. IX. 2009,
M. Watanabe et al. leg. (MsT). Paratypes: JAPAN,
KPM-NK 75824, F, JAPAN, Hokkaido, Horokanai Town,
Uryu, Forest of Hokkaido University, 16. VIL. 2012, M.
Ito leg.; NIAES, F, Hokkaido, Sapporo City, Misumai,
Kannonzawa, 3—16. VIL. 1992, N. Kuhara leg. (MsT);
NIAES, 2 F, ditto, 27. VII. — 11. VIIL 1992; NIAES, 2 M,
ditto, 11-22. VIII. 1992; NIAES, F, Yamagata Pref., Mts.
lide, Yachidaira, 19. VI. 1988, K. Konishi leg.; KPM-NK
75826, F, Nagano Pref., Kawakami Vil., Azusayama, 14.
VL. 2015, K. Watanabe leg.; KPM-NK 75827, F, Nagano
Pref., Outaki Vil., Mt. Ontake-san, Hakkaisan, 6. VIII.
2010, K. Watanabe leg.; KPM-NK 75846, F, Shizuoka
Pref., Shizuoka City, Umegashima, Abe-toge, 15. VI. 2008,
K. Watanabe leg.; KPM-NK 75833, 75834, 2 F, Toyama
Pref., Toyama City, Arimine, Jurodani, 11-16. VIIL 2009,
M. Watanabe et al. leg. (MsT); KPM-NK 75828, F, ditto,
1-8. IX. 2009; KPM-NK 75842, F, Toyama Pref., Toyama
City, Kamegai, 1-8. IX. 2009, M. Watanabe ef al. leg.
(MsT); KPM-NK 75844, F, ditto, 8-15. IX. 2009 (MsT),
KPM-NK 75829-75831, 75836, 75841, 5 F, same data of
holotype, 15-26. IX. 2009, M. Watanabe et al. leg. (MsT);
KPM-NK 75835, F, Toyama Pref., Nanto City, Togamura,
Kamimomose, 7-14. VIL. 2009, M. Watanabe et al. leg.
(MsT); KPM-NK 75825, 76576, 76577, 1 F & 2 M, ditto,
21. VII. —28. VII. 2009, KPM-NK 75845, F, ditto, 28. VIL
— 4. VIIIL. 2009; KPM-NK 75840, F, ditto, 1-8. IX. 2009
(MsT); KPM-NK 75839, F, ditto, 8-15. IX. 2009; KPM-
NK 75832, F, ditto, 15-29. IX. 2009; KPM-NK 75837, F,
Toyama Pref., Toyama City, Inonedani, 28. VII. — 4. VIIL
2009, M. Watanabe et al. leg. (MsT); KPM-NK 75773,
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1.0 mm (A, D, J,K), 2.0 mm (O)
1.0mm (B, C, L, M, P). 0.5 mm (E-I, N)

Fig. 1. Aritranis kuro sp. nov. (A, KPM-NK 75838); Buathra nipponica sp. nov. (B, C, KPM-NK 75746), Hoplocryptus ezoensis sp.
nov. (D, KPM-NK 75799), Ho. ashoroensis sp. nov. (E, NIAES), Ho. intermedius sp. nov. (F, KPM-NK 75804), Ho. japonicus
sp. nov. (G, KPM-NK 75771), Ho. maculatus sp. nov. (H, KPM-NK 75781), Ho. toshimensis sp. nov. (I, KPM-NK 75797),
Hylophasma luica Sheng, Li & Wang, 2019 (J, K, KPM-NK 75813) and Tiychosis breviterebratus sp. nov. (L-P, KPM-NK 75748),
females — A-D, J-M, head, frontal (A, B, D, J, L), lateral (C) and dorsal (K, M) view; E-I, apical margin of clypeus, frontal view; K,
left mandible; O, left fore femur, anterior view; lower part of epicnemial carina, lateral view.

F, Fukui Pref., Natasho Vil., Mushi-dani, 31. V. 1981, T.
Murota leg.

Description. Female (n=27). Body covered with silver
setae, length 6.5-9.0 (HT: 6.5) mm.

Head 0.55-0.6 (HT: 0.57) x as long as wide, polished,
finely punctate. Clypeus sparsely punctate, 0.55-0.6 (HT:
0.56) x as long as maximum wide, slightly convex in

lateral view, its apical margin rounded, without a median
tooth or convexity (Fig. 1A). Face 0.45-0.5 (HT: 0.45) x
as long as maximum wide, finely coriaceous. Frons finely
coriaceous except for a narrow smooth area above antennal
sockets. Length of malar space 0.75-0.8 (HT: 0.8) x as
long as basal mandibular width. Base of mandible almost

flat. Upper tooth of mandible almost as long as lower
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1.0 mm (A, B, F, H-M)
2.0 mm (C, G,N),1.0 mm (D, E)

Fig. 2. Aritranis kuro sp. nov. (A, B, KPM-NK 75832); Buathra nipponica sp. nov. (C, D, KPM-NK 75746), Glabridorsum japonicum
sp. nov. (E, KPM-NK 75742), Hoplocryptus ezoensis sp. nov. (F, KPM-NK 75799), Ho. intermedius sp. nov. (G, KPM-NK 75804),
Ho. japonicus sp. nov. (H, KPM-NK 75771), Ho. maculatus sp. nov. (I, KPM-NK 75790, J, KPM-NK 75781, K, KPM-NK 75783),
Hylophasma luica Sheng, Li & Wang, 2019 (L, M, KPM-NK 75813) and Tiychosis breviterebratus sp. nov. (N, KPM-NK 75748),
females — A, F, G, H, M, propodeum and T I, dorsal (A, H, M) and lateral (F, G) view; B, E, L, T I, lateral view; C, I, propodeum,
lateral (C) and dorsal (I) view; D, T I, lateral view; J, K, area basalis and part of anterior transverse carina of propodeum; N,
metasoma, lateral view. Surface sculpture of right half of Fig. 2A omitted.
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G
‘—"’_’\ 0.5 mm (A-M, O) O

M”H 0.5 mm (N)

Fig. 3. Aritranis kuro sp. nov. (A, KPM-NK 75838), Buathra nipponica sp. nov. (B, KPM-NK 75746), Cryptus daidaigaster sp. nov.
(C, NIAES), Gambrus homonae Sonan, 1930 (D, KPM-NK 76566); Glabridorsum japonicum sp. nov. (E, KPM-NK 75742), Gotra
elegans sp. nov. (F, KPM-NK 75822); Hoplocryptus ashoroensis sp. nov. (G, NIAES), Ho. ezoensis sp. nov. (H, KPM-NK 75800),
Ho. intermedius sp. nov. (I, KPM-NK 75804), Ho. japonicus sp. nov. (J, KPM-NK 75771), Ho. maculatus sp. nov. (K, KPM-NK
75781), Ho. pini (L, KPM-NK 76579), Ho. toshimensis sp. nov. (M, KPM-NK 75797), Picardiella melanoleuca (Gravenhorst,
1829) (N, KPM-NK 75744) and Tiychosis breviterebratus sp. nov. (N, KPM-NK 75758), apex of ovipositor, lateral view.

tooth. OD: POL: OOL = 1.0: 1.3-1.4 (HT: 1.3): 1.1-1.15
(HT: 1.1). Flagellum with 2627 (HT: 27) segments. FL I
5.0-5.5 (HT: 5.0) x as long as maximum depth in lateral
view and 0.97—-1.0 (HT: 1.0) x as long as FL II.
Mesosoma polished. Lateral aspect of pronotum
punctate dorsally, longitudinally strigose ventrally except
for antero-ventral small smooth area. Epomia present,
short. Posterior end of notauli reached to middle of

mesoscutum. Mesoscutum densely punctate. Scutellum
punctate. Mesopleuron largely rugose, with a smooth area
on speculum. Mesosternum with the short median portion
of posterior transverse carina. Metapleuron reticulate
rugose and obliquely rugose ventrally. Juxtacoxal carina
present, partly indistinct posteriorly. Propodeum punctate
on area externa and strongly reticulate rugose on areas
behind anterior transverse carina (Figs 2A, 4H). Anterior
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Fig. 4. Agrothereutes minousubae Nakanishi, 1965 (A, B, KPM-NK 76585; C, D, KPM-NK 76590) and Aritranis kuro sp. nov. (E, G,
I, KPM-NK 75824; F, H, KPM-NK 75825; J, K, KPM-NK 76577) — A, C, E, J, lateral habitus; B, tegula and humeral plate (red
arrow), dorso-lateral view; D, G, K, head, frontal view; F, dorsal habitus; H, propodeum, dorsal view; I, right wings.

section of lateromedian longitudinal carina present (Fig.
2A). Anterior transverse carina complete (Figs 2A, 4H).
Posterior transverse carina complete or sometimes median
part of the latter indistinct, arched forward medially (Figs
2A, 4H). Pleural carina complete. Propodeal spiracle oval.
Area basalis trapezoidal, widened anteriorly. Fore wing
length 4.9-7.0 (HT: 4.9) mm. Areolet pentagonal, vein

2rs-m and vein 3rs-m more or less convergent anteriorly
(Fig. 41). Distance from vein 2rs-m to vein 2m-cu slightly
shorter than distance from vein 2m-cu to vein 3rs-m (Figs
4F, I). Nervellus of hind wing intercepted below the middle
by second abscissa of vein Cu (Fig. 4I). Hind femur 5.0
x as long as maximum depth in lateral view. Hind TS I:
IT: III: TV: V = 4.4-4.8 (HT: 44): 2.0: 1.3-1.5 (HT: 1.3):
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0.7-0.8 (HT: 0.7): 1.2.

Metasoma polished. T I 2.2-2.4 (HT: 2.2) x as long
as maximum width, largely smooth, with a few, sparse
punctures, without latero-median carina and dorso-lateral
carina (Fig. 2B), with a pair of small convexities present at
base. T II 1.0-1.2 (HT: 1.0) x as long as maximum width.
TIL, T I and T IV finely coriaceous, with fine punctures.
Ovipositor distinctly longer than half length of fore wing,
its sheath 1.68-1.8 (HT: 1.7) x as long as hind tibia. Apex
of ovipositor as Fig. 3A.

Colouration (Figs 4E-I). Body (excluding wings and
legs) black to blackish brown, except for: clypeus, apex
of mandible, posterior margin of metasomal tergites
and ovipositor reddish brown; FL V to FL IX white
except for outer surface; palpi dark brown; humeral plate
and membranous parts of metasomal sternites tinged
with yellowish brown; apex of metasoma with white
membranous part. Wings hyaline. Veins and pterostigma
blackish brown to brown. Legs black to blackish brown,
except for: tibial spurs yellowish brown; apical part of hind
TS II to TS IV white. Fore and mid legs usually partly
tinged with yellowish brown.

Male (n=4). Similar to female (Figs 4J, K). Clypeus
0.5-0.56 x as long as maximum wide. Face 0.57-0.59 x as
long as maximum wide. Length of malar space 0.55-0.6 x
as long as basal mandibular width. OD: POL: OOL = 1.0:
1.5: 1.2-1.45. Flagellum with 29-30 segments, with tyloid
from FL 13 to FL 16 or 17. FL14.3 % as long as maximum
depth in lateral view, 1.2—1.3 x as long as FL II. Posterior
transverse carina of propodeum weaker than female. Hind
femur 5.2-5.5 x as long as maximum depth in lateral view.
Hind TS I II: II: IV: V=4.0-42:2.0: 1.4: 0.8: 1.1. T 1
3.0-3.4 x as long as maximum width. T II 1.5-1.75 x as
long as maximum width. Antenna without a white area.
Face, clypeus and mandible largely yellow. Frons with a
pair of small yellow spots along inner margin of eye. Palpi
whitish yellow. Fore and mid trochanters and trochantelli
with a ventral yellow area. Fore and mid femora, tibiae
and tarsi largely reddish or yellowish brown. Base of hind
femur narrowly tinged with reddish brown. Base of hind
tibia tinged with yellowish brown. Malar space sometimes
tinged with yellow.

Distribution. Japan (Hokkaido and Honshu).

Etymology. The species name is from the black
(Japanese term: Kuro) coloration of body.

Remarks. This species resembles Ar: chinensis (Uchida,
1952) and Ar. robiniae Sun & Sheng, 2006 in body
structures but it can be distinguished by the metasomal
tergites black (black with conspicuous red area(s) in A

chinensis and Ar. robiniae) and the ovipositor distinctly

longer than half length of fore wing (not distinctly longer
than half length of fore wing in Ar. chinensis and Ar.
robiniae). This species can easily be distinguished from Ar:
occicor by the clypeus without a distinct median tooth (with
a tooth in female of Ar. occicor).

Genus Buathra Cameron, 1903
Buathra Cameron, 1903a: 233. Type species: Buathra
rufiventris Cameron, 1903. Monobasic.
Bathycrisis Cameron, 1905: 96. Type species:
Bathycrisis striaticollis Cameron, 1905 (= Cryptus
excavatus Cameron, 1905). Monobasic.

In Japan, only one species, B. laborator (Thunberg,
1822), has been recorded. I herein describe a new
species, B. nipponica sp. nov. based on specimens from
Honshu, Japan.

Buathra nipponica sp. nov.
(Figs 1B, C, 2C, D, 3B, 5-I)
(Standard Japanese name: Anaaki-togari-himebachi)

Type series. Holotype: KPM-NK 75746, F, JAPAN,
Yamanashi Pref., Koushu City, Katsunuma-cho, Nr.
Ootaki-fudou, 22. V. 2010, K. Watanabe leg. Paratypes:
KPM-NK 75747, M, JAPAN, Saitama Pref., Ogawa Town,
Sengen-yama, 14. V. 1994, A. Shimizu leg.; NIAES, F,
Niigata Pref., Asahi Vil., Mt. Shinbo-dake, 5. V1. 1980, K.
Maeto leg.

Description. Female (n=2). Body polished, covered
with slightly brownish silver setae, length 10.5-11.0 (HT:
11.0) mm.

Head 0.5 x as long as wide, punctate. Clypeus 0.5 x as
long as maximum wide, strongly convex in lateral view
(Fig. 1C), its apical margin rounded, without a median
tooth or convexity (Fig. 1B). Face 0.36-0.4 (HT: 0.36)
x as long as maximum wide, finely coriaceous, slightly
convex medially in lateral view. Frons densely punctate
except for a smooth area above antennal sockets, with a
pair of distinct concavity on the smooth area. Length of
malar space 0.8 X as long as basal mandibular width. Base
of mandible slightly convex. Upper tooth of mandible
almost as long as lower tooth (Fig. 1B). OD: POL: OOL =
1.0: 1.7: 1.8-2.0 (HT: 2.0). Flagellum with 34-35 (HT: 35)
segments. FL I 5.0 x as long as maximum depth in lateral
view and 1.36 x as long as FL II.

Mesosoma. Lateral aspect of pronotum punctate dorsally,
longitudinally strigose ventrally and posteriorly. Epomia
present, short. Posterior end of notauli barely reached to

middle of mesoscutum. Mesoscutum densely punctate.
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Fig. 5. Buathra nipponica sp. nov. (A-G, KPM-NK 75746; H, I, KPM-NK 75747) — A, lateral habitus; B, mesosoma, lateral view;
C, head, mesosoma and metasoma, dorsal view; D, frons, frontal view; E, propodeum, dorsal view; F, right fore wing; G, apex of
metasoma, dorso-lateral view.

Scutellum punctate. Mesopleuron largely rugose (Fig. 5B),
without a smooth area on speculum. Mesosternum without
a median part of posterior transverse carina. Metapleuron
reticulate rugose (Fig. 2C). Juxtacoxal carina present but
indistinct partly (Fig. 2C). Propodeum punctate on area
externa and strongly reticulate rugose on areas behind
anterior transverse carina (Fig. 5E). Anterior section of
lateromedian longitudinal carina present except for anterior
part. Anterior transverse carina complete except for median
part absent (Fig. 5E). Posterior transverse carina complete
except for median part absent (Fig. SE). Pleural carina
present in anterior section, absent in posterior section
(Fig. 2C). Area superomedia indistinct. Propodeal spiracle
slightly elongate. Area basalis trapezoidal, widened
anteriorly. Fore wing length 8.3-8.8 (HT: 8.8) mm. Areolet
pentagonal, vein 2rs-m and vein 3rs-m subparallel (Fig.
5C). Nervellus of hind wing intercepted below the middle
by second abscissa of vein Cu (Fig. 5C). Hind coxa with
an antero-basal weak convexity. Hind femur 6.1-6.6 (HT:

6.1) x as long as maximum depth in lateral view. Hind TS I:
IL L TV: V=4.0: 2.0: 1.4: 0.7-0.75 (HT: 0.75): 1.0.

Metasoma. T 12.6-2.9 (HT: 2.6) x as long as maximum
width, largely smooth basally, densely and finely punctate
posteriorly, with a pair of strong convexities at base of
spiracle, without latero-median carina, with dorso-lateral
carina but largely absent, without a pair of triangular
convexities at base (Fig. 2D). T 11 0.82-0.9 (HT: 0.82) x as
long as maximum width. T II, T IIl and T IV densely and
finely punctate. Ovipositor sheath 1.0 x as long as hind
tibia. Apex of ovipositor as Fig. 3B.

Colouration (Figs 5SA-G). Body (excluding wings and
legs) black to blackish brown, except for: base of FL I
tinged with reddish brown; FL VI to FL VI whitish yellow
except for outer surface; Posterior margin of T VI and T
VII with a white membranous area; ovipositor reddish
brown. Wings hyaline. Veins and pterostigma blackish
brown to brown except for yellowish brown wing base.
Legs black to blackish brown.

37



38

K. Watanabe

Male (n=1). Similar to female (Figs 5H, I). Body length
10. 2 mm. Face 0.45 X as long as maximum wide. OD:
POL: OOL = 1.0: 1.75: 1.75. Flagellum with tyloid from
FL 12 to FL 21. FL I 2.85 X as long as maximum depth
in lateral view. Fore wing 7.5 mm. Hind femur 6.35 x as
long as maximum depth in lateral view. T I 3.5 X as long
as maximum width. T I 0.9 x as long as maximum width.
Antenna without a white area. Scutellum with a small
yellow spot. Posterior margin of metasomal tergites more
or less tinged with yellowish brown. Base of hind femur
narrowly tinged with reddish brown.

Distribution. Japan (Honshu).

Etymology. The epithet is from the type locality,
Nippon (= Japan).

Remarks. This species resembles B. melana Sheng &
Sun, 2014 (male unknown) in the coloration of body and
legs, the sculptured speculum and the shape of vein AP of
hind wing, but it can be distinguished by the antenna of
female with a white band (without it in B. melana) and the
area superomedia indistinct (distinct in B. melana). This
species can easily be separable from B. laborator by the
black legs (red in B. laborator).

Fig. 6. Caenocryptoides convergens Momoi, 1966 (A-C, TMNH) and Cryptus daidaigaster sp. nov. (D-J, NIAES) — A, D, 1, lateral habitus;
B, E, head, mesosoma and metasoma, dorso-lateral view; C, F, J, head, frontal view; G, propodeum, dorsal view; H, right wings.
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Genus Caenocryptoides Uchida, 1936
Caenocryptoides Uchida, 1936: 4. Type species:
Ischnojoppa tarsalis Matsumura, 1912. Original
designation.

Three species, Ca. convergens Momoi, 1966, Ca.
nigrifacies Jonathan, 1999 and Ca. tarsalis (Matsumura,
1912), have been recorded from Japan. I herein describe a

male of Ca. convergens for the first time.

Caenocryptoides convergens Momoi, 1966
(Figs 6A-C)
(Standard Japanese name: Kisuji-togari-himebachi)
Caenocryptoides convergens Momoi, 1966: 162.

Description. Male (n=1). Body polished, covered with
silver setae, length 14.5 mm. General character states
similar to female.

Head 0.6 x as long as wide, punctate. Clypeus 0.48
x as long as maximum wide, convex in lateral view, its
apical margin narrowly reflexed, with a median obtuse
tooth and a pair of lateral convexities. Face 0.57 x as long
as maximum wide, densely punctate, slightly convex
medially in lateral view. Frons densely punctate except for
a smooth area above antennal sockets. Length of malar
space 0.6 x as long as basal mandibular width. Base of
mandible slightly convex. Upper tooth of mandible almost
as long as lower tooth. OD: POL: OOL = 1.0: 1.5: 1.7.
Flagellum with 34 segments, with tyloid from FL 16 to FL
20. FL I 3.75 x as long as maximum depth in lateral view
and 1.22 x as long as FL II.

Mesosoma. Lateral aspect of pronotum punctate
dorsally, longitudinally strigose ventrally and posteriorly.
Epomia present. Posterior end of notauli reached to
middle of mesoscutum. Mesoscutum densely punctate.
Scutellum sparsely punctate. Mesopleuron largely rugose,
with a smooth area on speculum. Mesosternum without
a median part of posterior transverse carina. Metapleuron
reticulate rugose. Juxtacoxal carina absent. Propodeum
punctate on area externa and strongly reticulate rugose
on areas behind anterior transverse carina. Anterior
section of lateromedian longitudinal carina present except
for anterior part. Anterior transverse carina complete.
Posterior transverse carina complete except for median
part largely absent. Pleural carina present. Propodeal
spiracle elongate. Area basalis trapezoidal, widened
anteriorly. Fore wing length 9.5 mm. Areolet pentagonal,
vein 2rs-m and vein 3rs-m convergent anteriorly. Hind
femur 6.9 X as long as maximum depth in lateral view.
Hind TS I: IT: II: IV: V=3.8:2.0: 1.25: 0.5: 0.9.

Metasoma. T I 2.6 X as long as maximum width,
punctate, with a pair of strong convexities at base of
spiracle, without latero-median carina, with dorso-lateral
carina but largely indistinct, with a pair of triangular
convexities at base. T II 1.6 x as long as maximum width.
TIL T and T IV densely and finely punctate.

Colouration (Figs 6A-C). Similar to female. Body
(excluding wings and legs) black to blackish brown, except
for: clypeus, face, malar space, gena except for posterior
and dorsal areas, frons and vertex except for median area,
palpi, propleuron, dorsal spots of pronotum, scutellum,
postscutellum, tegula, subtegular ridge, posterior spot
of mesopleuron, longitudinal stripe along sternaulus on
mesosternum, upper division of metapleuron, posterior
part of propodeum, posterior margin of each metasomal
tergite and membranous part of metasomal sternites yellow
to whitish yellow; FL XI to FL XX white. Wings hyaline.
Veins and pterostigma blackish brown to brown except
for yellowish brown wing base. Coxae, trochanters and
trochantelli whitish yellow with black area(s) in fore and
mid legs and black with whitish yellow area in hind leg.
Femora, tibiae and fore and mid tarsi reddish brown. Apex
of mid and hind femora and tibiae tinged with blackish
brown to black. Hind tarsus white except for base of TS 1
and apex of TS V blackish brown to black.

Material examined. JAPAN, TMNH, F, Aichi Pref.,
Toyohashi City, Imure Town, Takeyama, 26. IV. 2017, S.
Morishita leg.; TMNH, M, Aichi Pref., Toyohashi City,
Oiwa Town, Taimatsu-toge, 1-11. VIL 2019, S. Morishita
leg. (MsT); MNHAH, F (holotype of C. convergens),
Hyogo Pref., Sasayama, 13. VI. 1955, K. Iwata leg.

Distribution. Japan (Honshu).

Remarks. This is the first description of the male of this
species. This species resembles Ca. nigrifacies in many
character states especially body coloration, but they can
be distinguished by the body length more than 15 mm
(12 mm in Ca. nigrifacies), the propodeum with yellow
marking(s) (entirely black in Ca. nigrifacies) and the
hind coxa with a yellow marking (entirely black in Ca.
nigrifacies). The yellow marking of this species varies
in size (e.g., it on frons, face and pronotum) and thus the
taxonomic position of Ca. nigrifacies should be reviewed
in the future study.

Key to Japanese species of the genus
Caenocryptoides
(Male of Ca. nigrifacies is unknown)

1. Hind femur nearly entirely black. Yellow area of

face and frons of male separated by black area.
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Propodeum without conspicuous yellow marking(s),
at most tinged with reddish brown in some males.
Hind coxa without a yellow marking (but some males
with reddish brown spot). Face of female more or less
matt. Posterior margin of some (100% in T I and T
II but variously reduced in other tergites) metasomal
tergites with white band.
.............................. Ca. tarsalis (Matsumura, 1912)
-. Hind femur reddish brown with a black apical part
(Fig. 6A). Yellow area of face and frons of male
united into a single area (Fig. 6C). Propodeum
sometimes with yellow marking(s) (Figs 6A, B). Hind
coxa sometimes with a yellow marking (Figs 6A,
B). Face of female more or less polished. Posterior
margin of all metasomal tergites with yellow band
(sometimes partly reduced) (Figs 6A, B).

2. Propodeum with yellow marking(s) (Figs 6A, B).
Hind coxa with a yellow marking (Figs 6A, B).
Relatively large species, body length more than 15

....................................... Ca. convergens Momoi, 1966
-. Propodeum and hind coxa without a yellow marking.

Relatively small species, body length 12 mm.

.................................... Ca. nigrifacies Jonathan, 1999

Genus Cryptus Fabricius, 1804

Cryptus Fabricius, 1804: 70. Type species: Cryptus
viduatorius Fabricius, 1804. Designated by Curtis
(1837).

Eucryptus Haldeman, 1842: 191. New name for
Cryptus.

Itamoplex Forster, 1869: 188. Type species: Cryptus
americanus Cresson, 1864 (= Ischnus albitarsis
Cresson, 1864). Designated by Viereck (1914).

Plesiocryptus Cameron, 1903b: 299. Type species:
Plesiocryptus carinifrons Cameron, 1903. Monobasic.

Five species, Cr. dianae (Gravenhorst, 1829), Cr: konoi
Uchida, 1936, Cr. lugubris atrifemur (Townes, 1962),
Cr. nipponensis Uchida, 1930 and Cr: spiralis (Fourcroy,
1785), have been recorded from Japan. Among them, types
of Cr. nipponensis are lost (Townes et al., 1965; Yu et al.,
2016). I could not find any specimens with the character
states of Cr: nipponensis. 1 herein describe a new species,
Cr. daidaigaster sp. nov., from Hokkaido, Japan and newly
record Cr: dianae from Honshu.

Cryptus daidaigaster sp. nov.
(Figs 3C, 6D-J)

(Standard Japanese name: Daidai-togari-himebachi)

Type series. Holotype: NIAES, F, Hokkaido, Mt.
Tarumaezan, 12-21. VII. 1998, K. Konishi (MsT).
Paratypes: NIAES, 2 F & 5 M, same data of holotype.

Description. Female (n=3). Body covered with silver
setae, length 7.3-8.0 (HT: 8.0) mm.

Head 0.55-0.6 (HT: 0.59) x as long as wide. Clypeus
sparsely punctate, 0.55-0.63 (HT: 0.56) x as long as
maximum wide, weakly convex in lateral view, its apical
margin rounded, without a median tooth or convexity. Face
0.5 x as long as maximum wide, finely coriaceous, densely
and finely punctate, weakly convex medially in lateral
view. Frons dull, irregularly rugose dorsally, transversely
rugose ventrally. Length of malar space 1.05-1.1 (HT:
1.1) x as long as basal mandibular width. Lower part of
occipital carina not raised and without a projecting lobe,
its lower end joining hypostomal carina. Base of mandible
almost flat. Upper tooth of mandible as long as lower tooth.
OD: POL: OOL =1.0: 1.5-1.6 (HT: 1.5): 1.2-1.3 (HT: 1.2).
Flagellum with 36-37 (HT: 37) segments. FL I 6.67 x as
long as maximum depth in lateral view and 1.36-1.43 (HT:
1.36) x as long as FL 1L

Mesosoma polished. Lateral aspect of pronotum punctate
dorsally, longitudinally strigose ventrally and posteriorly.
Epomia present. Posterior end of notauli reached to middle
of mesoscutum. Mesoscutum and scutellum punctate.
Mesopleuron largely covered with reticulate rugose, with
a small smooth area on speculum. Mesosternum without
a posterior transverse carina. Metapleuron reticulate
rugose dorsally and obliquely rugose ventrally. Juxtacoxal
carina present except for median part absent. Propodeum
reticulate rugose on area externa, area postero and
area postero-externa and longitudinally rugose on area
superomedia and area dentipara (Fig. 6G). Anterior section
of lateromedian longitudinal carina present. Anterior
transverse carina complete. Posterior transverse carina
complete, its dorso-lateral part more or less strongly raised
but not form as strong apophysis (Figs 6D, G). Pleural
carina present but partly indistinct. Propodeal spiracle
elongate. Area basalis widened anteriorly. Fore wing length
5.8-6.0 (HT: 6.0) mm. Areolet pentagonal, vein 2rs-m
and vein 3rs-m convergent anteriorly (Fig. 6H). Nervellus
of hind wing intercepted below the middle by second
abscissa of vein Cu (Fig. 6H). Hind femur 5.3-5.6 (HT: 5.4)
x as long as maximum depth in lateral view. Hind tibia in
lateral view with spines projecting distinctly above dorsal
margin of tibia. Hind TS I: II: I1T: IV: V=4.0-4.1 (HT: 4.0):
2.0: 1.4: 0.75-0.8 (HT: 0.8): 4.6-5.0 (HT: 5.0).

Metasoma dull, covered with very sparse, fine punctures.
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T14.6-4.75 (HT: 4.75) x as long as maximum width, with
smooth area posteriorly, without latero-median carina,
dorso-lateral carina and a pair of small convexities at base.
T 11 0.9 x as long as maximum width. Ovipositor longer
than half length of fore wing, its sheath 1.15-1.25 (HT:
1.25) x as long as hind tibia. Apex of ovipositor as Fig. 3C.

Colouration (Figs 6D-H). Body (excluding wings
and legs) black to blackish brown, except for: clypeus,
malar space, frontal orbit and palpi yellowish brown;
metasoma except for base of T I orange; ovipositor reddish
brown. Wings hyaline, more or less darkened. Veins and
pterostigma blackish brown to brown. Legs black to
blackish brown, except for: tibial spurs, fore and mid tibiae
and hind tarsus more or less tinged with yellowish brown.

Male (n=5). Similar to female (Figs 6l, J). Body length
8.0-10.5 mm. Clypeus 0.53—-0.56 x as long as maximum
wide. Face 0.55-0.59 x as long as maximum wide. OD:
POL: OOL = 1.0: 1.5-1.8: 1.2-1.4. Flagellum with 3640
segments, with tyloid from FL 15 to FL 19 or 20. FL I
3.3 x as long as maximum depth in lateral view, 1.5 x
as long as FL II. Fore wing 6.0-7.3 mm. Hind femur
5.6-5.8 x as long as maximum depth in lateral view. Hind
TS LI OI: IV: V=3.8:2.0: 1.4-1.5: 0.7: 1.05-1.1. T 1
3.7-3.9 x as long as maximum width. T II 1.48-2.2 x as
long as maximum width. Antenna without a white area.
Face except for a pair of longitudinal black stripes below
antennal sockets, clypeus except for dorsal and lateral
margins, malar space and mandible except for apex largely
yellow. Vertex with a pair of narrow yellow stripes along
inner margin of eye. Tegula whitish yellow. Apex of
metasoma blackish brown. Hind TS II to TS IV white to
whitish yellow.

Distribution. Japan (Hokkaido).

Etymology. The species name is from the orange
(Japanese term, daidai) coloration of metasomal tergites
(gaster).

Remarks. This species resembles Cr. praefortis
praefortis Rossem, 1990 in some character states
especially coloration but it can be distinguished by the
ovipositor longer than half length of fore wing (0.44-0.47
in Cr. praefortis praefortis) and the propodeum without
strongly projecting apophysis (with it in Cr. praefortis
praefortis). This species also resembles Cr. dianae in
some character states but it can be distinguished by the
antenna without white band in both sexes (with white band
in female of Cr. dianae), the hind femur blackish brown
(reddish brown in Cr. dianae), the face of male with a
median yellow marking (without it in male of Cr. dianae)
and the tegula of male whitish yellow (largely black in
male of Cr. dianae).

Cryptus dianae Gravenhorst, 1829
(Standard Japanese name: Diana-togari-himebachi)

Cryptus dianae Gravenhorst, 1829: 545.
Cryptus gracilicornis Gravenhorst, 1829: 553.
Cryptus leucostomus Gravenhorst, 1829: 531.
Cryptus stenogaster Gravenhorst, 1829: 529.
Cryptus seticornis Ratzeberg, 1844: 141.
Cryptus solitarius Habermehl, 1909: 629.
Cryptus solitarius Habermehl, 1918: 149.

Material examined. JAPAN, NIAES, F, Aomori Pref,,
Aomori City, Moyasawa, 7. VI. 1992, T. Ichita leg.

Distribution. Japan (Hokkaido and Honshu); widely
distributed in Palaearctic region.

Remarks. This is the first record of this species from
Honshu.

Key to Japanese species of the genus Cryptus
(Female only)
(Female of Cr. lugubris atrifemur is unknown)
1. Metasomal tergites largely red or orange (Figs 6D, E).

2. Metasomal tergites red except for base of T I and T
IV (excluding base) to apex of metasoma. Flagellum
with a white band. Body usually longer than 10 mm.
.............................. Cr. dianae (Gravenhorst, 1829)

-. Metasomal tergites entirely orange except for base of
T I (Figs 6D, E). Flagellum without a white band (Fig.
6D). Body shorter than 8.5 mm.
....................................... Cr. daidaigaster sp. nov.

3. Legs nearly entirely black. Antenna without a white
band. Apex of metasomal tergite without a white spot.
....................................... Cr. konoi Uchida, 1936

-. Femora reddish brown to red. Antenna with a white
band. Apex of metasomal tergite with or without a

white spot.

4. Apex of T VII without a white spot. Fore and mid
coxae each entirely black.
...................................... Cr. spiralis (Fourcroy, 1785)
-. Apex of T VII with an oval white spot. Fore and mid
coxae each black with yellow area.
...................................... Cr. nipponensis Uchida, 1930
(not seen by the author)

Genus Gambrus Forster, 1869

Kaltenbachia Forster, 1869: 187. Type species: Cryptus
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ornatus Gravenhorst, 1829 (= Ichneumon incubitor
Linnaeus, 1758). Designated by Viereck (1914).

Gambrus Forster, 1869: 188. Type species: Gambrus
(Cryptus) maculatus Brischke, 1888 (= Ichneumon
incubitor Linnaeus, 1758). Included by Brischke
(1888).

Hygrocryptus Thomson, 1873: 472, 513. Type species:
Cryptus carnifex Gravenhorst, 1829. Designated by
Viereck (1914).

Allocryptus Viereck, 1917: 333. Type species:
Agrothereutes (Allocryptus) hyslopi Viereck, 1917 (=
Cryptus ultimus Cresson, 1864). Monobasic.

Three species, Ga. ruficoxatus (Sonan, 1930), Ga.
variator (Walker, 1874) and Ga. wadai (Uchida, 1936),
have been recorded from Japan. I herein transfer the
generic position of Ischnus homonae (Sonan, 1930) from
Ischnus Gravenhorst, 1829, to this genus (comb. rev.) and
redescribe this species including previously unknown

males.

Gambrus homonae Sonan, 1930 comb. rev.
(Figs 3D, 7A-E)
(Standard Japanese name: Chahamaki-togari-
himebachi)
Gambrus homonae Sonan, 1930: 143.

Description. Female (n=13). Body largely finely
coriaceous, covered with silver setae, length 4.5-7.3 mm.
Head 0.62-0.67 x as long as wide. Clypeus sparsely

punctate, 0.5 X as long as maximum wide, weakly convex
in lateral view, its apical margin rounded and narrowly
reflexed. Face 0.5 x as long as maximum wide. Frons
rugose anterior to ocelli, with narrow smooth area above
antennal sockets. Length of malar space 1.0 x as long as
basal mandibular width. Base of mandible almost flat.
Upper tooth of mandible almost as long as lower tooth.
OD: POL: OOL = 1.0: 1.5-1.6: 1.6-2.0. Flagellum with
23-25 segments. FL 1 6.0 x as long as maximum depth in
lateral view and 1.2 x as long as FL I1.

Mesosoma. Lateral aspect of pronotum reticulate
rugose dorsally, longitudinally strigose ventrally. Epomia
short and largely indistinct. Posterior end of notauli
reached to middle of mesoscutum. Scutellum polished
and punctate. Mesopleuron reticulate rugose dorsally and
longitudinally rugose ventrally, with a smooth area on
speculum. Mesosternum with the short median portion of
posterior transverse carina. Sternaulus reaching ca. 0.6 the
distance to middle coxa, weakly upcurved. Metapleuron
reticulate rugose. Juxtacoxal carina present anteriorly.
Propodeum weakly reticulate rugose (Fig. 7C). Anterior
section of lateromedian longitudinal carina present except
for anterior part. Anterior transverse carina complete
(Fig. 7C). Posterior transverse carina complete. Pleural
carina complete. Propodeal spiracle round to oval. Area
basalis trapezoidal, widened anteriorly. Fore wing length
3.4-5.0 mm. Areolet pentagonal, vein 2rs-m and vein
3rs-m convergent anteriorly (Fig. 7D). Nervellus of hind
wing intercepted at or slightly below the middle by second
abscissa of vein Cu. Hind femur 5.0-5.2 X as long as

Fig. 7. Gambrus homonae Sonan, 1930 (A, KPM-NK 76572; B-D, 76568; E, KPM-NK 76573) — A, E, lateral habitus; B, head, frontal
view; C, propodeum, dorsal view; D, right fore wing.
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maximum depth in lateral view. Hind TS I: IL: III: IV: V =
4.0-4.5:2.0: 1.3: 0.7: 1.1.

Metasoma more or less polished. T T 1.9-2.1 x as
long as maximum width, partly smooth, with a few,
sparse punctures, without latero-median carina, with
complete dorso-lateral carina, with a pair of triangular
projections at base. T I 1.0-1.15 x as long as maximum
width. T II and T III finely coriaceous, finely punctate.
Ovipositor sheath 0.7-0.73 x as long as hind tibia. Apex
of ovipositor as Fig. 3D.

Colouration (Figs 7A-D). Body (excluding wings and
legs) black to blackish brown, except for: basal part of
flagellum and ovipositor reddish brown; FL VI to FL IX
white except for ventral surface; palpi, humeral plate and
membranous parts of metasomal sternites whitish yellow;
T 1 to T III red to reddish brown; apex of metasoma
with white membranous part. Wings hyaline. Veins and
pterostigma blackish brown to brown except for yellowish
brown wing base. Fore and mid coxae, trochanters and
trochantelli whitish yellow except for basal black area of
each coxa. Fore and mid femora and tibiae and fore tarsi
reddish brown to yellowish brown. Hind coxa black. Hind
trochanter and trochantellus whitish yellow. Hind femur
reddish brown except for black apical part. Hind tibia with
subbasal white band. Hind tibial spurs whitish yellow.
Mid and hind TS I and TS II white to whitish yellow
basally, black apically. TS III to TS V black to blackish
brown except for narrow white area of TS III. Hind tibia
sometimes tinged with reddish brown.

Male (n=19). Similar to female. Face 0.5-0.55 x as
long as maximum wide. Length of malar space 0.8-0.9
x as long as basal mandibular width. OD: OOL = 1.0:
1.5—-1.6. Flagellum with 26-29 segments, with tyloid from
FL 12 to FL 14 or FL 15. FL 1 4.3 x as long as maximum
depth in lateral view, 1.15-1.2 x as long as FL II. Posterior
transverse carina of propodeum weak. Hind femur 4.9-5.1
x as long as maximum depth in lateral view. Hind TS I: II:
0L IV: V=3.8-4.1: 2.0: 1.35-1.5: 0.8-0.9: 0.95-1.0. T I
slender, 2.4-2.5 x as long as maximum width. T II 1.2-1.6
x as long as maximum width. Antenna with a white area on
FL 12 to FL 13. Base of T IV red to reddish brown. Legs
paler than female. Fore and mid coxae usually completely
whitish yellow. Mid and hind TS III largely white basally.
FL 11, FL 14 and FL 15 sometimes with a white area.

Material examined. JAPAN, NIAES, F, Aomori
Pref., Aomori City, Yokouchi to Yaegiku, 5. IX. 1992,
T. Ichita leg.; NIAES, F, Aomori Pref., Aomori City,
Moyatouge, 5. IX. 1992, T. Ichita leg.; NIAES, M, Tokyo,
Mt. Takao, 3. V. 1964, J. Minamikawa leg.; KPM-NK
75851-75853, 7586075862, 1 F & 5 M, Tokyo., Oshima

Town, Motomachi, Mt. Omaru, Tsubakinomori, K. Tsujii
leg., 5-31. X. 2012 (MsT); KPM-NK 75854-75859, 6
M, ditto, 17. VIII. — 5. X. 2012 (MsT); NIAES, F, Tokyo,
Hachijyojima Is., Ohkagou, 19. VII. 1987, H. Takahashi
leg.; NIAES, F, Tokyo, Hachijojima Is., Nakanogou, 21. V.
1988, H. Takahashi leg.; NIAES, M, Ibaraki Pref., Tsukuba,
Yukarinomori, 14-19. IV. 1989, M. Sharkey leg. (MsT);
NIAES, F, Niigata Pref., Nakajo Town, Sadaguchiyama, 6.
VI 1980, K. Maeto leg.; KPM-NK 75847-75850, 1 F &
3 M, Shizuoka Pref., Higashiizu Town, Inatori, T. Muraki
leg., 11-18. VIIL. 2009 (YPT); NIAES, F, Nagasaki Pref.,
Tsushima Is., Mt. Mokkoku-yama, 16. X. 1983, K. Konishi
leg.; TARI, F (holotype), Kagoshima, 9. VII. 1926, S.
Isshiki leg., em. from Homona magnanima Diakonoff,
1948; KPM-NK 7656676575, 7 F & 3 M, Kagoshima
Pref., Kimotsuke Town, Minamikata, Kanaedake, 18. VII.
—20. VIL 2019, K. Watanabe & K. Matsumoto leg. (YPT).

Distribution. Japan (Honshu, Izu-oshima Is.,
Hachijojima Is., Tsushima Is. and Kyushu).

Remarks. Townes (1984) changed the generic position
of this species from Gambrus to Ischnus. 1 confirmed the
character states of holotype and additional specimens.
By the result, I conclude that the generic position of this
species should be recombined wtih Gambrus (comb. rev.)
based on the sternaulus reaching ca. 0.6 the distance to
middle coxa, weakly upcurved and the mesosternum with
the short median portion of posterior transverse carina.
This is the first record of the males of this species and of
them from Honshu, Izu-oshima Island, Hachijojima Is. and
Tsushima Island.

Key to Japanese species of the genus Gambrus
(female only)

—_—

. Hind leg entirely black. Metasomal tergites entirely
black except for a large median white spot of T VIL.
............................................ Ga. wadai (Uchida, 1936)

-. Hind leg and metasomal tergites with a conspicuous

red to reddish brown area (Fig. 7A).

2. Hind tarsus black with conspicuous white bands (Fig.
7A). Hind coxa black (Fig. 7A).
............................................ Ga. homonae Sonan, 1930

-. Hind tarsus without conspicuous white bands, at most

tinged with reddish brown. Hind coxa red.

3. Metathorax and propodeum black. Hind leg reddish
brown except for anterior part of tibia, femur and
each tarsal segment blackish brown to black.
....................................... Ga. ruficoxatus (Sonan, 1930)

-. “Metathorax” red (= propodeum red?). Hind leg
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black, with femur towards the base and coxa red.
.............................................. Ga. variator (Walker, 1874)
(not seen by the author)

Genus Glabridorsum Townes, 1970
Glabridorsum Townes, 1970: 174. Type species:
Gambrus stokesii Cameron, 1912. Original

designation.

Two species, Gl. acroclitae Kusigemati, 1982 and
Gl. simile Kusigemati, 1982, have been recorded from
Japan. In this study, I herein describe a new species, Gl.
Japonicum sp. nov., from Honshu, Japan.

Glabridorsum japonicum sp. nov.
(Figs 2E, 3E, 8A-Q)
(Standard Japanese name: Oo-tsuya-togari-
himebachi)

Type series. Holotype: JAPAN, KPM-NK 75742, F,
Fukui Pref., Imajo Town, Hachibuseyama, 21. VI. 1981, T.
Murota leg. Paratype: KPM-NK 75743, F, JAPAN, Fukui
Pref., Oono City, 17. X. 1982, H. Kurokawa leg.

Description. Female (n=2). Body covered with silver
setae, length 7.1-7.3 (HT: 7.1) mm.

Head 0.59-0.63 (HT: 0.59) x as long as wide, polished,
finely and sparsely punctate. Clypeus 0.5 x as long as
maximum wide, convex in lateral view, its apical margin
rounded with a pair of lateral narrow impressions. Face
0.48-0.53 (HT: 0.48) x as long as maximum wide, slightly
convex medially in lateral view. Frons with a smooth area
above antennal sockets. Gena with a large smooth area.
Length of malar space 0.65-0.7 (HT: 0.65) x as long as
basal mandibular width. Base of mandible almost flat.
Upper tooth of mandible almost as long as lower tooth.
OD: POL: OOL=1.0: 1.5-1.6 (HT: 1.5): 1.4-1.5 (HT: 1.5).
Flagellum with 26 segments. FL 1 6.0-6.67 (HT: 6.67) x as
long as maximum depth in lateral view and 1.1-1.15 (HT:
1.15) x as long as FL IL.

Mesosoma polished. Lateral aspect of pronotum punctate
dorsally except for a large smooth area, longitudinally
strigose ventrally (Figs 8C, D). Epomia present but weak.
Posterior end of notauli reached to 0.8 of mesoscutum (Fig.
8B). Mesoscutum largely smooth (Fig. 8B) except for
anterior part of median lobe densely punctate. Scutellum
smooth with a few punctures. Mesopleuron largely
punctate and rugose, with a smooth area on speculum
(Figs 8C, D). Mesosternum with the short median portion
of posterior transverse carina. Metapleuron punctate

with a complete juxtacoxal carina. Propodeum punctate

on area externa, area postero and area postero-externa
and longitudinally rugose on area superomedia and area
dentipara (Fig. 8F). Anterior section of lateromedian
longitudinal carina present. Anterior transverse carina
complete (Fig. 8F). Posterior transverse carina complete.
Pleural carina absent except anterior section. Propodeal
spiracle round. Area basalis widened anteriorly. Fore wing
length 5.4-5.7 (HT: 5.7) mm. Areolet pentagonal, vein
2rs-m and vein 3rs-m convergent anteriorly (Fig. 8G).
Nervellus of hind wing intercepted below the middle by
second abscissa of vein Cu (Fig. 8D). Hind femur 4.6-4.8
(HT: 4.8) x as long as maximum depth in lateral view.
Hind TS I IL: III: TV: V=15.1: 2.0: 1.3: 0.7: 1.0.

Metasoma weakly polished. T I 1.8 x as long as
maximum width, largely smooth, with a few, sparse
punctures, without latero-median carina and dorso-lateral
carina, with a pair of triangular teeth at base (Fig. 2E). T 1
0.9-1.0 (HT: 0.9) x as long as maximum width, densely
and finely punctate. T IIl and T IV granulate, covered with
fine punctures. Ovipositor sheath 0.88-0.9 (HT: 0.88) x as
long as hind tibia. Apex of ovipositor as Fig. 3E.

Colouration (Figs 8A-G). Body (excluding wings and
legs) black to blackish brown, except for: malar space,
mandible, base of FL I, subtegular ridge tinged with
yellowish brown to yellow; FL 7 to FL 11 or to FL 12
except for ventral surface white; a pair of yellow spots of
frontal orbit, palpi, tegula, humeral plate, membranous part
of T VII and T VIII and membranous part of metasomal
sternites whitish yellow; ovipositor reddish brown. Wings
hyaline. Veins and pterostigma blackish brown to brown.
Legs black to blackish brown, except for: fore and mid
coxae each with whitish yellow area; trochanters except for
base of hind trochanter white to whitish yellow; mid and
hind tibial spurs whitish yellow; fore and mid legs except
for coxae, trochanters and mid tibial spurs yellowish
brown to reddish brown; hind trochantellus partly brown;
base of hind tibia, base of hind TS I and TS III, TS II and
apex of TS IV whitish yellow. Size of yellow area(s) on
frons, malar space, mandible, subtegular ridge and coxae
vary in size. Apex of scutellum sometimes narrowly tinged
with yellow. Anterior part of tegula sometimes darkened.
Hind coxa sometimes with a yellow spot dorsally. Postero-
lateral corner of T I and T II sometimes narrowly tinged
with yellowish brown.

Male. Unknown.

Distribution. Japan (Honshu).

Etymology. The species name is from Japan.

Remarks. This species resembles Gl. varibalteatum
Jonathan, 2000 in T I with a pair of triangle teeth basally
and T II and T III covered with punctures, but it can be
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Fig. 8. Glabridorsum japonicum sp. nov. (A, C, E, G, KPM-NK 75742; B, D, F, KPM-NK 75743)

G

— A, lateral habitus; B, head,

mesosoma and metasoma, dorsal view; C, D, mesosoma, lateral view; E, head, frontal view; F, propodeum, dorsal view; G, apical

part of right fore wing.

distinguished by the entirely black face (largely yellow
in GI. varibalteatum) and the ovipositor sheath 0.85 x
as long as hind tibia (ca. 0.7 in GI. varibalteatum). This
species also can easily be distinguished by other Japanese
species, Gl. acroclitae and Gl. simile, by the T I with a pair
of triangle teeth basally, the metasomal tergites without
yellow posterior band and the T II clearly and densely
punctate.

Genus Gotra Cameron, 1902
Gotra Cameron, 1902: 206. Type species: Gotra
longicornis Cameron, 1902. Monobasic.
Stenaraeoides Uchida, 1932: 181. Type species:
Mesostenus octocinctus Ashmead, 1906. Original

designation.

Ivondrites Seyrig, 1952: 186. Type species: Ivondrites
fugator Seyrig, 1952. Original designation.

Three species, Go. interrupta Kusigemati & Ikeshima,
1986, Go. octocincta (Ashmead, 1906) and Go.
ryukyuensis Kusigemati & lkeshima, 1986, have been
recorded from Japan. I herein describe a new species, Go.

elegans sp. nov., based on specimens from Honshu, Japan .

Gotra elegans sp. nov.
(Figs 3F, 9A-E)
(Standard Japanese name: Amano-togari-himebachi)

Type series. Holotype: KPM-NK 75822, F, JAPAN,
Kanagawa Pref., Hadano City, Naganuki, 1. VI. 2019,
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Fig. 9. Gotra elegans sp. nov. (A, C, D, KPM-NK 75822; B, E, KPM-NK 75823) and Hoplocryptus ashoroensis sp. nov. (F-J,
NIAES) — A, C, lateral habitus; B, dorsal habitus; C, H, head, frontal view; D, head, mesoscutum and scutellum, dorsal view; E, I,
propodeum, dorsal view; J, right fore wing.

T. Amano leg. Paratypes: NIAES, F, Saitama Pref.,
Ogawa, Yotsuyama, 20. IX. 1997, T. Nambu leg.; KPM-
NK 75823, F, JAPAN, Kanagawa Pref., Yokohama City,
Sakae-ku, Kamigou, Sekiya-Miharashidai, 24. VIII.
2003, K. Kubo leg.

Description. Female (n=3). Body polished, covered
with silver setae, length 7.5-8.0 (HT: 8.0) mm.

Head 0.55 % as long as wide. Clypeus sparsely punctate

dorsally, smooth ventrally, 0.5-0.54 (HT: 0.5) x as long as
maximum wide, convex in lateral view, its apical margin
rounded, without a median tooth or convexity, narrowly
impressed. Face 0.45-0.48 (HT: 0.45) x as long as
maximum wide, punctate except for rugae around antennal
sockets, weakly convex medially. Frons concave above
antennal sockets, largely rugose anterior to ocelli, with

smooth areas above antennal sockets, without a median
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longitudinal carina. Apical margin of labrum subtruncate.
Antennal socket more or less raised. Length of malar space
0.75-0.8 (HT: 0.75) x as long as basal mandibular width.
Mandible weakly convex basally, with a narrow ventral
flange. Upper tooth of mandible almost as long as lower
tooth. OD: POL: OOL = 1.0: 1.5-1.6 (HT: 1.5): 1.4-1.5
(HT: 1.5). Flagellum with 24-25 (HT: 25) segments. FL I
5.0-6.0 (HT: 6.0) x as long as maximum depth in lateral
view and 1.1 x as long as FL II.

Mesosoma. Lateral aspect of pronotum smooth dorsally,
longitudinally strigose ventrally, dorsal margin with a
longitudinal convexity (Fig. 9D). Epomia present, its lower
end far distant from anterior margin of pronotum. Posterior
end of notauli reached to posterior end of mesoscutum.
Mesoscutum densely punctate, with some longitudinal
rugae on posterior part of median lobe (Fig. 9D). Scutellum
smooth with a few punctures. Mesopleuron largely rugose,
with a smooth area on speculum. Mesosternum with a
median part of posterior transverse carina. Metapleuron
reticulate rugose with complete juxtacoxal carina.
Propodeum reticulate rugose, with a pair of sublateral
apophyses (Fig. 9E). Anterior section of lateromedian
longitudinal carina present. Anterior transverse carina
complete. Posterior transverse carina and pleural carina
absent. Propodeal spiracle oval. Area basalis widened
anteriorly. Fore wing length 5.6-6.3 (HT: 6.3) mm. Areolet
pentagonal, longer than wide, small, vein 2rs-m and vein
3rs-m subparallel or slightly convergent anteriorly (Fig.
9B). Nervellus of hind wing intercepted below the middle
by second abscissa of vein Cu (Fig. 9B). Hind femur 5.0
x as long as maximum depth in lateral view. Hind TS I: II:
HI: IV: V =4.8-5.0 (HT: 5.0): 2.0: 1.2: 0.6-0.7 (HT: 0.6):
1.5-1.6 (HT: 1.6).

Metasoma polished. T I 1.5 x as long as maximum
width, punctate, with latero-median carina in part, with
complete dorso-lateral carina, with a pair of triangular teeth
at base. T II 0.8-0.85 (HT: 0.8) x as long as maximum
width. T I, T III and T IV densely punctate. Ovipositor
sheath 0.75-0.78 (HT: 0.75) % as long as hind tibia. Apex
of ovipositor as Fig. 3E.

Colouration (Figs 9A-E). Body (excluding wings and
legs) black to blackish brown, except for: a median spot
of face, mandible and a pair of spots on vertex along inner
margin tinged with yellowish brown; FL VII to IX or to FL
X white except for outer surface; palpi yellowish brown;
a large dorsal stripe of pronotum, a small ventral spot
of pronotum, scutellum, anterior part of tegula, humeral
plate, a small spot of subtegular ridge, upper division of
metaopleuron, a pair of longitudinal spots (its anterior

end situated near apophysis) of propodeum and posterior

margin of T I and T II whitish yellow to yellow; a pair of
spots on posterior margin of T IV to T VII white to whitish
yellow; ovipositor dark reddish brown. Wings hyaline.
Veins and pterostigma blackish brown to brown. Legs
black to blackish brown, except for: fore and mid coxae
each with a whitish yellow to yellow spot; trochanters and
trochantelli partly tinged with yellowish brown to reddish
brown; fore and mid femora, tibiae and tarsi largely reddish
brown to yellowish brown; base of hind femur narrowly
tinged with reddish brown; hind TS II and TS III whitish
yellow except for apex. Yellow area of face sometimes
indistinct. Clypeus sometimes tinged with reddish brown.
Base of hind tibia sometimes tinged with reddish brown.

Male. Unknown.

Distribution. Japan (Honshu).

Etymology. The species name is from the beautiful and
elegant colouration of this species.

Remarks. This species resembles Go. interrupta in
the character states of frons, pronotum and areolet and the
coloration, but it can be distinguished by the flagellum
with 24-25 segments (28 segments in Go. interrupta), the
collar black (yellow in Go. interrupta), the hind coxa and
femur black (largely reddish brown in Go. interrupta) and
the ovipositor sheath 0.75-0.78 X as long as hind tibia (0.63

in Go. interrupta).

Key to Japanese species of the genus Gotra
(female only)

1. Frons with a median longitudinal carina. Face entirely
black. Epomia long, its lower end reaching to anterior
margin of pronotum. Yellow band of T V to T VII not
interrupted medially.

.............. Go. ryukyuensis Kusigemati & Tkeshima, 1986

-. Frons without a median longitudinal carina. Face not
entirely black (Fig. 9C). Epomia short to moderately
long, its lower end far distant from anterior margin of
pronotum. Yellow band of T V to T VII interrupted
medially (Fig. 9B).

2. Hind coxa entirely black (Figs 9A, B). Hind femur
almost entirely black (Figs 9A, B). Face black with an
yellowish brown marking but without white marking
(Fig. 9C).

....................................................... Go. elegans sp. nov.

-. Hind coxa reddish brown or black with white
marking. Hind femur largely reddish brown.
Face entirely whitish yellow or black with three
conspicuous yellow markings (these markings partly

united with each other).
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3. Large species, body longer than 9.0 mm. Areolet
wider than high. Mesoscutum with a median
yellow marking. Mesopleuron with yellow
markings. Metapleuron with a yellow marking
................................ Go. octocincta (Ashmead, 1906)

-. Small species, body shorter than 9.0 mm. Areolet
higher than wide. Mesoscutum, mesopleuron and
metapleuron entirely black.

............. Go. interrupta Kusigemati & Ikeshima, 1986

Genus Hoplocryptus Thomson, 1873
Hoplocryptus Thomson, 1873: 472, 508. Type species:
Hoplocryptus binotatula Thomson, 1873 (= Cryptus
fugitivus Gravenhorst, 1829). Designated by Viereck
(1914).

Six species, Ho. alboanalis (Uchida, 1952), Ho.
ohgushii (Momoi, 1963), Ho. pini (Momoi, 1973), Ho.
scorteus (Momoi, 1968), Ho. sugiharai Uchida, 1936
and Ho. sumiyona Uchida, 1956, have been recorded
from Japan. Recently Wang et al. (2019b) provided a
key to the species of this genus known from the Oriental
and Eastern Palaearctic regions. I herein describe six
new species, Ho. ashoroensis sp. nov., Ho. ezoensis sp.
nov., Ho. intermedius sp. nov., Ho. japonicus sp. nov.,
Ho. maculatus sp. nov. and Ho. toshimensis sp. nov.,
from Japan. In addition, I redescribe Ho. pini with a
new description of male and record Ho. sumiyona from
Tokunoshima Island for the first time below.

Hoplocryptus ashoroensis sp. nov.
(Figs 1E, 3G, 9F-J))
(Standard Japanese name: Ashoro-togari-himebachi)

Type series. Holotype: NIAES, F, JAPAN, Hokkaido,
Ashoro, 3—-13. VI. 1984, O. Tadauchi leg. (YPT).
Paratype: NIAES, F, JAPAN, Hokkaido, Sapporo City,
Misumai, Kannonzawa, 27. VII. — 11. VIII. 1992, N.
Kuhara leg. (MsT).

Description. Female (n=2). Body covered with silver
setae, length 8.1-8.6 (HT: 8.6) mm.

Head 0.58 x as long as wide, finely coriaceous. Clypeus
polished, sparsely punctate, 0.6-0.67 (HT: 0.67) x as
long as maximum wide, slightly convex in lateral view,
its apical margin with a median obtuse tooth and a pair of
lateral weak convexities (Fig. 1E). Face 0.5 x as long as
maximum wide, punctate. Frons punctate, covered with
rugae on anterior to median ocelli. Length of malar space
0.9-1.0 (HT: 0.9) x as long as basal mandibular width.
Base of mandible slightly convex. Upper tooth of mandible

almost as long as lower tooth. OD: POL: OOL = 1.0: 1.7:
1.6. Flagellum with 27 segments. FL I 5.0 x as long as
maximum depth in lateral view and 1.07 X as long as FL 1L

Mesosoma polished, length 1.65 % as long as maximum
height in lateral view. Lateral aspect of pronotum
reticulate rugose dorsally, longitudinally strigose ventrally.
Epomia short. Posterior end of notauli reached to middle
of mesoscutum. Mesoscutum and scutellum punctate.
Mesopleuron largely rugose, with a smooth area on
speculum. Mesosternum with the short median portion
of posterior transverse carina. Metapleuron reticulate
rugose dorsally and obliquely rugose ventrally. Juxtacoxal
carina present only near anterior end. Propodeum punctate
and reticulate rugose. Anterior section of lateromedian
longitudinal carina present. Anterior transverse carina
complete (Fig. 91). Posterior transverse carina present
except for median part absent. Pleural carina complete.
Propodeal spiracle rounded. Area basalis widened
anteriorly. Fore wing length 5.9-6.2 (HT: 6.2) mm. Areolet
pentagonal, vein 2rs-m and vein 3rs-m weakly convergent
anteriorly (Fig. 9J). Distance from vein 2rs-m to vein 2m-
cu slightly longer than distance from vein 2m-cu to vein
3rs-m (Fig. 9J). Nervellus of hind wing intercepted below
the middle by second abscissa of vein Cu. Fore tibia with
a bulge in anterior 0.7. Hind femur 4.7-5.2 (HT: 4.7) x as
long as maximum depth in lateral view. Hind TS I: II: III:
IV: V=4.1-43 (HT: 4.3): 2.0: 1.35-1.45 (HT: 1.45): 0.8:
14.

Metasoma. T I 1.8-2.05 (HT: 1.8) x as long as
maximum width, largely smooth, with a few, sparse
punctures, with basal part of latero-median carina, with
basal part of dorso-lateral carina present, without a pair of
small convexities at base. T I 0.7-0.73 (HT: 0.73) x as
long as maximum width. T II, T IIl and T IV matt, covered
with fine, small punctures. Ovipositor straight, its sheath
0.95 x as long as hind tibia. Apex of ovipositor as Fig. 3G.

Colouration (Figs 9F-J). Body (excluding wings and
legs) black to blackish brown, except for: mandible
partly slightly tinged with reddish brown; humeral plate
and membranous parts of metasomal sternites yellowish
brown; FL V to FL IX white except for outer surface;
T II and T III red; posterior margin of TI, T Il to T V
narrowly tinged with reddish brown; a median spot of T
VII white; ovipositor reddish brown. Wings hyaline. Veins
and pterostigma blackish brown to brown. Legs black to
blackish brown, except for: apex of trochantelli and base
of femora more or less narrowly tinged with red; fore and
mid tibiae, tibial spurs and tarsi partly tinged with brown
to yellowish brown; base of hind tibia whitish yellow; hind
tarsus yellowish brown to reddish brown.
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Male. Unknown.

Distribution. Japan (Hokkaido).

Etymology. The species name is from the type
locality, Ashoro.

Remarks. This species resembles Ho. coxator (Tschek,
1871) in body structures and colouration, but it can be
distinguished by the scutellum black (with a white marking
in Ho. coxator), the hind femur blackish brown (red in
Ho. coxator), the hind coxa black (sometimes red in Ho.
coxator), the flagellum with 27 segments (21-23 in Ho.
coxator) and the hind femur 4.7 x as long as maximum
depth (4.9-5.6 in Ho. coxator).

Fig. 10. Hoplocryptus ezoensis sp. nov. (A, C-F, KPM-NK 75799; B, KPM-NK 75802) and Ho. intermedius sp. nov. (G-K, KPM-NK
75806; L, M, KPM-NK 76582) — A, G, L, lateral habitus; B, C, dorsal habitus; D, H, M, head, frontal view; E, J, propodeum, dorsal

Hoplocryptus ezoensis sp. nov.
(Figs 1D, 2F, 3H, 10A-F)
(Standard Japanese name: Kita-togari-himebachi)

Type series. Holotype: KPM-NK 75799, F, JAPAN,
Hokkaido, Horokanai Town, Moshiri, Uryu, 15. VIL 2012,
K. Watanabe leg. Paratypes: JAPAN, KPM-NK 75800,
F, Hokkaido, Ebetsu City, Nishinopporo, Nopporo Forest
Park, 5. VIL. 2015, N. Kikuchi leg.; KPM-NK 75801, F,
Hokkaido, Sapporo City, Maruyama, 29. VII. 2009, K.
Watanabe leg.; KPM-NK 75802, F, Niigata Pref., Nagaoka
City, Kaki Town, Mt. Nokogiri-yama, 21. VIIL. 2013, S.
Shimizu leg.: KPM-NK 75803, F, Yamagata Pref., lide

(E) and dorso-lateral (J) view; I, head and mesoscutum, dorso-lateral view; K, right fore wing.
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Town, Kawazoe, 19. VIL 2015, K. Watanabe leg.; NIAES,
F, Yamagata Pref., nr. Mts. lide, Budosawa, 29-30. VL.
1987, K. Konishi leg.

Description. Female (n=6). Body covered with silver
setae, length 7.6-8.4 (HT: 8.2) mm.

Head 0.57-0.59 (HT: 0.57) x as long as wide, finely
coriaceous. Clypeus sparsely punctate, 0.59-0.67 (HT:
0.67) x as long as maximum wide, slightly convex in
lateral view, its apical margin with a median obtuse tooth
and a pair of lateral weak convexities. Face 0.48-0.5 (HT:
0.48) x as long as maximum wide, finely coriaceous,
partly finely punctate. Frons finely coriaceous, with some
transverse rugae above antennal sockets. Vertex finely
punctate. Length of malar space 0.8-0.9 (HT: 0.85) x as
long as basal mandibular width. Base of mandible slightly
convex. Upper tooth of mandible almost as long as lower
tooth. OD: POL: OOL = 1.0: 1.2-1.25 (HT: 1.25): 1.6-1.8
(HT: 1.75). Flagellum with 21-23 (HT: 23) segments.
FL17.5 x as long as maximum depth in lateral view and
1.02-1.03 (HT: 1.03) x as long as FL II.

Mesosoma polished, length 1.65 X as long as maximum
height in lateral view. Lateral aspect of pronotum rugose
dorsally, longitudinally strigose ventrally. Epomia present.
Posterior end of notauli reached to middle of mesoscutum.
Mesoscutum granulate, densely and finely punctate.
Scutellum punctate. Mesopleuron finely coriaceous, partly
rugose, with a smooth area on speculum. Mesosternum
with the short median portion of posterior transverse
carina. Metapleuron reticulate rugose. Juxtacoxal carina
absent (Fig. 2F). Propodeum finely coriaceous on area
externa, reticulate rugose on areas behind anterior
transverse carina. Maximum width of propodeum 0.92—-1.0
(HT: 1.0) x as long as median length of propodeum in
dorsal view. Anterior section of lateromedian longitudinal
carina present. Anterior transverse carina complete.
Posterior transverse carina complete (Fig. 2F). Pleural
carina present but partly obsolete on posterior section (Fig.
2F). Propodeal spiracle oval. Area basalis longer than
wide, widened anteriorly. Fore wing length 5.7-6.9 (HT:
6.9) mm. Areolet pentagonal, vein 2rs-m and vein 3rs-m
more or less convergent anteriorly (Fig. 10F). Distance
from vein 2rs-m to vein 2m-cu shorter than distance from
vein 2m-cu to vein 3rs-m (Fig. 10F). Nervellus of hind
wing intercepted below the middle by second abscissa of
vein Cu. Fore tibia with a bulge in anterior 0.7. Hind femur
5.0-5.2 (HT: 5.1) x as long as maximum depth in lateral
view. Hind TS L: II: III: TV: V = 4.5-4.7 (HT: 4.5): 2.0:
1.2-1.3 (HT: 1.2): 0.7-0.75 (HT: 0.75): 1.7.

Metasoma dull. T I 1.9-2.1 (HT: 2.0) x as long as
maximum width, polished, largely finely coriaceous, with

a few, sparse punctures, with latero-median carina and
dorso-lateral carina, without a pair of small convexities
at base. T II 0.85-0.95 (HT: 0.88) x as long as maximum
width. T II, T IIl and T IV finely coriaceous and finely
punctate. Ovipositor straight, its sheath 0.88—1.0 (HT: 0.95)
x as long as hind tibia. Apex of ovipositor as Fig. 3H.

Colouration (Figs 10A-F). Body (excluding wings
and legs) black to blackish brown, except for: mandible
partly slightly tinged with reddish brown; humeral plate
and membranous parts of metasomal sternites yellowish
brown; FL V or FL VI to FL VIII or FL IX white except
for ventral surface; posterior margin of each metasomal
tergites narrowly tinged with reddish brown; a median
spot of T VI and T VII white; ovipositor reddish brown.
Wings hyaline. Veins and pterostigma blackish brown to
brown. Legs black to blackish brown, except for: base of
femora more or less narrowly tinged with red; base of mid
and hind tarsal segments narrowly tinged with yellowish
brown. Posterior part of T I, T II and T III sometimes red.

Male. Unknown.

Distribution. Japan (Hokkaido and Honshu).

Etymology. The species name is from the old name of
Hokkaido, Ezo.

Remarks. This species resembles Ho. alboanalis and
Ho. scorteus but it can be distinguished by the propodeum
wide, its maximum width 0.92—-1.0 x as long as its median
length in dorsal view (0.8 in Ho. alboanalis), the lateral
sides of area basalis widened anteriorly (subparallel
in Ho. alboanalis), the metasomal tergites sometimes
partly tinged with red (without conspicuous red area
except for posterior margin of T II in Ho. alboanalis and
Ho. scorteus), the vein 2rs-m and vein 3rs-m of areolet
convergent anteriorly (subparallel in Ho. scorteus) and the
nervellus of hind wing intercepted below the middle by
second abscissa of vein Cu (at the middle in Ho. scorteus).

Hoplocryptus intermedius sp. nov.
(Figs 1F, 2G, 31, 10G-M)
(Standard Japanese name: Semaru-togari-himebachi)

Type series. Holotype: KPM-NK 75804, F, JAPAN,
Toyama Pref., Toyama City, Arimine, Inonedani, 25.
VIIL — 1. IX. 2009, M. Watanabe leg. (MsT). Paratypes:
NIAES, F, Hokkaido, Sapporo, 30. V1. 1906, S. Mitsuhashi
leg.; KPM-NK 75805, F, same locality of holotype, 7-14.
VILI. 2009 (MsT); KPM-NK 75806, F, Toyama Pref., Nanto
City, Togamura to Kamimomose, 21-28. VII. 2009, M.
Watanabe leg. (MsT); KPM-NK 76582, M, Toyama Pref.,
Toyama City, Kamegai, 14-21. VII. 2009, M. Watanabe
leg. MsT); KPM-NK 75807, F, ditto, 15-21. IX. 2009.
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Description. Female (n=5). Body covered with silver
setae, length 10.0-12.0 (HT: 12.0) mm.

Head 0.57-0.59 (HT: 0.59) x as long as wide, polished,
covered with dense punctures. Clypeus sparsely punctate
along anterior margin, 0.56 x as long as maximum wide,
slightly convex in lateral view, its apical margin with a
median obtuse tooth and a pair of lateral weak convexities
(Fig. 1F). Face 0.47-0.49 (HT: 0.49) x as long as
maximum wide, finely coriaceous. Frons finely coriaceous,
largely rugose anterior to ocelli. Length of malar space
0.75-0.9 (HT: 0.9) x as long as basal mandibular width.
Base of mandible slightly convex. Upper tooth of mandible
almost as long as lower tooth. OD: POL: OOL = 1.0:
1.45-1.7 (HT: 1.45): 1.85-2.1 (HT: 1.85). Flagellum with
25-27 (HT: 26) segments. FL 1 6.7-7.5 (HT: 6.7) x as long
as maximum depth in lateral view and 1.07-1.11 (HT: 1.07)
x as long as FL IL.

Mesosoma polished, length 1.65 x as long as maximum
height in lateral view. Lateral aspect of pronotum reticulate
rugose dorsally, longitudinally strigose ventrally. Epomia
present. Posterior end of notauli reached to middle
of mesoscutum. Mesoscutum and scutellum densely
punctate. Mesopleuron largely reticulate rugose, with a
smooth area on speculum. Mesosternum with the short
median portion of posterior transverse carina. Metapleuron
reticulate rugose. Juxtacoxal carina absent. Propodeum
punctate on area externa and strongly reticulate rugose on
areas behind anterior transverse carina. Anterior section of
lateromedian longitudinal carina present basally. Anterior
transverse carina complete (Fig. 2G). Posterior transverse
carina largely absent except for a pair of short sublateral
sections (Fig. 2G). Pleural carina present anterior section,
absent posterior section (Fig. 2G). Propodeal spiracle oval.
Area basalis wider than long, widened anteriorly. Fore
wing length 7.5-8.5 (HT: 8.5) mm. Areolet pentagonal,
vein 2rs-m and vein 3rs-m slightly convergent anteriorly
or subparallel (Fig. 10K). Distance from vein 2rs-m to
vein 2m-cu shorter than distance from vein 2m-cu to vein
3rs-m (Fig. 10K). Nervellus of hind wing intercepted at
the middle by second abscissa of vein Cu. Fore tibia with
a bulge in anterior 0.7. Hind femur 5.5-5.7 (HT: 5.7) x
as long as maximum depth in lateral view. Hind TS I: II:
0L IV: V = 4.3-4.5 (HT: 4.5): 2.0: 1.2-1.35 (HT: 1.35):
0.65-0.7 (HT: 0.7): 1.25-1.35 (HT: 1.25).

Metasoma dull, finely coriaceous. T I 2.0-2.2 (HT:
2.0) x as long as maximum width, polished, with sparse
punctures, with latero-median carina and dorso-lateral
carina, without a pair of small convexities at base. T 11
0.75-0.8 (HT: 0.8) x as long as maximum width. T II
and T III densely punctate except for posterior margin.

Ovipositor slightly upcurved, its sheath 1.58-1.75 (HT:
1.58) x as long as hind tibia. Apex of ovipositor as Fig. 3.

Colouration (Figs 10G-K). Body (excluding wings and
legs) black to blackish brown, except for: mandible partly
slightly tinged with reddish brown; FL VI or FL VII to FL
IX white except for outer surface; a median spot of T VII
and T VIII white; ovipositor reddish brown. Wings hyaline.
Veins and pterostigma blackish brown to brown. Legs
black to blackish brown except for: fore tibia more or less
tinged with reddish brown. Apex of scutellum sometimes
narrowly tinged with yellow.

Male (n=1). Similar to female. Face 0.53 x as long as
maximum wide. Length of malar space 0.7 X as long as
basal mandibular width. Flagellum with 29 segments,
with tyloid from FL 13 to FL 17. FL I 5.0 x as long as
maximum depth in lateral view, 1.5 x as long as FL II.
Posterior transverse carina of propodeum complete. Fore
wing 6.4 mm. Hind femur 5.9 x as long as maximum
depth in lateral view. Hind TS I: II: III: IV: V =3.75: 2.0:
1.4:0.7: 0.9. T1 6.2 x as long as maximum width. T II 2.05
x as long as maximum width. Antenna without a white
area. Face with a pair of lateral yellow spots and a median
yellow spot. Palpi whitish yellow. Fore and mid femora,
tibiae and tarsi largely reddish or yellowish brown. Base of
hind tibia with a conspicuous white band. Hind TS II, TS
III, TS IV and base of TS V white.

Distribution. Japan (Hokkaido and Honshu).

Etymology. The species name is from the character
states of this species, which is more or less intermediate
condition between Agrothereutes and Hoplocryptus.

Remarks. This species resembles Ho. savioi Uchida,
1940 in the body covered with dense punctures, but it can
be distinguished by the nervellus of hind wing intercepted
at the middle by second abscissa of vein Cu (intercepted
above the middle in Ho. savioi) and the ovipositor
distinctly longer than T I (slightly longer than T I in Ho.
savioi). This species also resembles Ho. japonicus sp.
nov., but it can easily be distinguished by the ovipositor
slightly upcurved (straight in Ho. japonicus) and the length
of mesosoma 1.65 x as long as maximum height in lateral
view (1.73 in Ho. japonicus).

Hoplocryptus japonicus sp. nov.
(Figs 1G, 2H, 3], 11A-D)
(Standard Japanese name: Hokuriku-togari-
himebachi)
Hoplocryptus scorteus (Momoi, 1968) in Watanabe
etal.,2012: 25. misident.

Type series. Holotype: KPM-NK 75771, F, JAPAN,
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Fig. 11. Hoplocryptus japonicus sp. nov. (A-D, KPM-NK 75771) and H. maculatus sp. nov. (E-I, KPM-NK 75781) — A, E, lateral
habitus; B, F, head, mesosoma and metasoma, dorsal view; C, G, head, frontal view; D, H, propodeum, dorsal view; I, left fore wing.

Fukui Pref., Arashi, 15. VI. 1975, H. Kurokawa leg.
Paratype: JAPAN, KPM-NK 75772, F, Fukui Pref., Oono
City, Taniyama, 18. IX. 1980, T. Murota leg.

Description. Female (n=2). Body covered with silver
setae, length 10.0-10.5 (HT: 10.0) mm.

Head 0.56-0.57 (HT: 0.57) x as long as wide, densely
and finely punctate. Clypeus polished, punctate, 0.56-0.59
(HT: 0.59) x as long as maximum wide, almost flat in
lateral view, its apical margin with a median obtuse tooth
and a pair of lateral weak convexities (Fig. 1G). Face 0.44
x as long as maximum wide, finely coriaceous laterally,
reticulate rugose medially. Frons reticulate rugose except
for a narrow smooth area above antennal sockets. Length
of malar space 0.7-0.75 (HT: 0.7) x as long as basal

mandibular width. Base of mandible slightly convex.
Upper tooth of mandible as long as lower tooth. OD: POL:
OOL = 1.0: 1.8: 2.4-2.5 (HT: 2.5). Flagellum with 26
segments. FL I 7.5 x as long as maximum depth in lateral
view and 1.07-1.15 (HT: 1.15) x as long as FL 1.
Mesosoma polished, length 1.73 x as long as maximum
height in lateral view. Lateral aspect of pronotum reticulate
rugose dorsally, longitudinally strigose ventrally. Epomia
present. Posterior end of notauli reached to middle of
mesoscutum. Mesoscutum densely punctate. Scutellum
punctate. Mesopleuron largely rugose, with a smooth area
on speculum. Mesosternum with the short median portion
of posterior transverse carina. Metapleuron reticulate

rugose. Juxtacoxal carina present, weak. Propodeum
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punctate on area externa and strongly reticulate rugose on
areas behind anterior transverse carina. Anterior section of
lateromedian longitudinal carina present basally. Anterior
transverse carina complete (Fig. 2H). Posterior transverse
carina complete except for median part absent (Fig. 2H).
Pleural carina present anterior section, absent posterior
section. Propodeal spiracle oval. Area basalis wider than
long, its sides subparallel or slightly widened anteriorly
(Fig. 2H). Fore wing length 7.3-8.0 (HT: 8.0) mm. Areolet
vein 2rs-m and vein 3rs-m weakly convergent anteriorly
(Fig. 11B). Distance from vein 2rs-m to vein 2m-cu shorter
than distance from vein 2m-cu to vein 3rs-m (Fig. 11B).
Hind wing vein 1-cu almost as long as cu-a. Fore tibia with
a bulge in anterior 0.7. Hind femur 5.2-5.6 (HT: 5.2) x as
long as maximum depth in lateral view. Hind TS I: II: III:
IV:V=4.042 (HT: 4.0): 2.0: 1.2: 0.7: 1.35-1.4 (HT: 1.4).

Metasoma dull, largely finely coriaceous. T 1 2.2-2.3
(HT: 2.2) x as long as maximum width, polished, sparsely
punctate, with latero-median carina except for posterior
part, with dorso-lateral carina, without a pair of small
convexities at base. T II 0.9 x as long as maximum width,
densely and finely punctate. Ovipositor straight, its sheath
1.68-1.69 (HT: 1.68) x as long as hind tibia. Apex of
ovipositor as Fig. 3J.

Colouration (Figs 11A-D). Body (excluding wings
and legs) black to blackish brown, except for: mandible
partly tinged with reddish brown; FL VI or FL VII to
FL IX white except for outer surface; posterior margin
of each metasomal tergite narrowly tinged with reddish
brown; a median spot of T VII and T VIII white to whitish
yellow; ovipositor reddish brown. Wings hyaline. Veins
and pterostigma blackish brown to brown. Legs black
to blackish brown except for: fore tibia more or less
tinged with reddish brown. Apex of scutellum sometimes
narrowly tinged with yellow.

Male. Unknown.

Distribution. Japan (Honshu).

Etymology. The species name is from Japan.

Remarks. This species resembles Ho. scorteus in body
structures and coloration, but it can easily be distinguished
by the ovipositor sheath 1.68—1.69 X as long as hind tibia
(0.9-0.95 in Ho. scorteus). This species also resembles Ho.
intermedius sp. nov., but it can easily be separable by some

characters (see Remarks of Ho. intermedius sp. nov.).

Hoplocryptus maculatus sp. nov.
(Figs 1H, 2I-K, 3K, 11E-I)
(Standard Japanese name: Hanemon-togari-
himebachi)

Type series. Holotype: KPM-NK 75781, F, JAPAN,
Toyama Pref., Toyama City, Kamegai, 15-26. IX. 2009,
M. Watanabe leg. (MsT). Paratypes: JAPAN, NIAES,
F, Iwate Pref., Mt. Hayachine, 25. VII. — 2. VIII. 1989,
M. Sharkey & H. Makihara leg. (MsT); NIAES, F,
Gunma Pref., Kitakaruizawa, 10. VI. 1972, Yamaguchi
& Aoki leg.; KPM-NK 75790, 75793, 2 F, Tochigi Pref.,
Nasushiobara City, Shiobara, Oonuma, 6-15. VL. 2008, T.
Matsumura leg. (MsT); KPM-NK 75786, F, Yamanashi
Pref., Koushu City, Yanagisawa-toge, 5. VIII. 2008, K.
Watanabe leg.; KPM-NK 75788, F, Nagano Pref., Outaki
Vil., Mt. Hakkaisan, 31. VIL. 2013, M. Ito leg.; KPM-
NK 75794, F, Nagano Pref.,, Ueda City, Sugadaira-kogen.
Tsukuba Univ., 8. VIIL. — 3. IX. 2014, S. Shimizu leg.
(MsT); KPM-NK 75789, 75791, 2 F, Niigata Pref., Sado
Is., Kanaishinbo, Hakuundai-Mt. Myouken-zan, 4. VIIL.
2009, K. Watanabe leg.; KPM-NK 75787, F, Toyama
Pref., Nanto City, Togamura, Kamimomose, 4—11. VIIL
2009, M. Watanabe et al. leg. (MsT); KPM-NK 75796, F,
Toyama Pref., Toyama City, Arimine, Inonedani, 28. VIIL.
—4. VIIL 2009 (MsT); KPM-NK 75795, F, ditto, 25. VIII.
— 1. IX. 2009; KPM-NK 75782-75785, 4 F, ditto, 15-26.
IX. 2009; KPM-NK 75798, F, Toyama Pref., Toyama City,
Arimine, Jyurodani, 8—15. IX. 2009, M. Watanabe leg.
(MsT); KPM-NK 75792, F, Fukui Pref., Izumi Vil., Asahi-
maesaka, 22. X. 1982, T. T. leg.

Description. Female (n=19). Body covered with silver
setae, length 6.2—11.3 (HT: 7.7) mm.

Head 0.57 % as long as wide, polished, finely punctate.
Clypeus sparsely punctate except for smooth apical area,
0.56-0.61 (HT: 0.56) x as long as maximum wide, slightly
convex in lateral view, its apical margin with a median
obtuse tooth and a pair of lateral weak convexities (Fig.
1H). Face 0.48-0.5 (HT: 0.5) x as long as maximum
wide, finely coriaceous. Frons finely coriaceous except
for a narrow smooth area above antennal sockets. Length
of malar space 1.0-1.05 (HT: 1.0) x as long as basal
mandibular width. Base of mandible slightly convex.
Upper tooth of mandible almost as long as lower tooth.
OD: POL: OOL = 1.0: 1.3-1.7 (HT: 1.7): 1.6-1.89 (HT:
1.6). Flagellum with 2022 (HT: 20) segments. FL I 7.5
x as long as maximum depth in lateral view and 1.0 x as
long as FL IL.

Mesosoma polished, length 1.65 x as long as maximum
height in lateral view. Lateral aspect of pronotum
longitudinally strigose except for narrow dorsal area
reticulate rugose. Epomia weak. Posterior end of notauli
reached to middle of mesoscutum. Mesoscutum densely
punctate. Scutellum punctate. Mesopleuron largely

rugose, with a smooth area on speculum. Mesosternum
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with the short median portion of posterior transverse
carina. Metapleuron covered with irregular and/or oblique
rugae. Juxtacoxal carina present anteriorly. Propodeum
punctate on area externa and strongly reticulate rugose on
areas behind anterior transverse carina. Anterior section
of lateromedian longitudinal carina present, its posterior
ends sometimes confluent (Figs 21-K). Anterior transverse
carina complete (Figs 21, 11H). Posterior transverse carina
complete (Figs 21, 11H). Pleural carina complete (Fig. 2I).
Propodeal spiracle rounded. Area basalis longer than wide,
widened anteriorly (Fig. 2I). Fore wing length 5.4-8.6
(HT: 5.9) mm. Areolet pentagonal, vein 2rs-m and vein
3rs-m convergent anteriorly (Fig. 111). Distance from
vein 2rs-m to vein 2m-cu almost as long as distance from
vein 2m-cu to vein 3rs-m (Fig. 11I). Nervellus of hind
wing intercepted below the middle by second abscissa
of vein Cu. Fore tibia with a bulge in anterior 0.7. Hind
femur 5.1-5.7 (HT: 5.7) x as long as maximum depth in
lateral view. Hind TS I: II: TII: IV: V = 4.4-4.8 (HT: 4.8):
2.0: 1.2: 0.6: 1.25-1.3 (HT: 1.3).

Metasoma dull, densely coriaceous. T I 1.9-2.3 (HT:
2.2) x as long as maximum width, with sparse punctures,
with latero-median carina and dorso-lateral carina, without
a pair of small convexities at base. T II 0.75-0.95 (HT:
0.95) x as long as maximum width. Ovipositor straight, its
sheath 1.06-1.18 (HT: 1.08) X as long as hind tibia. Apex
of ovipositor as Fig. 3K.

Colouration (Figs 11E-I). Body (excluding wings and
legs) black to blackish brown, except for: mandible partly
tinged with reddish brown; FL VI or FL VII to FL IX white
except for outer surface; humeral plate and membranous
parts of metasoma white to whitish yellow; posterior
margin of each metasomal tergite narrowly tinged with
dark reddish brown; ovipositor reddish brown. Wings
hyaline, with a large, conspicuous longitudinal clouded
area posterior to pterostigma. Veins and pterostigma
blackish brown to brown. Legs black to blackish brown,
except for: base of femora more or less narrowly tinged
with red; fore femora and tibiae more or less tinged with
yellowish brown; hind TS II, TS III and base of TS IV
white.

Distribution. Japan (Honshu and Sado Is.).

Etymology. The species name is from a pigmented
blackish marking of fore wing.

Remarks. This species resembles Ho. alboanalis, but
it can be distinguished by the fore wing with a broad,
conspicuous clouded band posterior to pterostigma
(without any clouded band in Ho. alboanalis) and the
ovipositor sheath 1.06—1.18 x as long as hind tibia (ca.
1.0 in Ho. alboanalis). This species also apparently

resembles Nippocryptus vittatorius (Jurine, 1807) in the
black body and the fore wing with a conspicuous clouded
band, but it can be distinguished by the generic diagnose
and the hind tarsus with a white area (without a white
band in N. vittatorius).

Hoplocryptus pini (Momoi, 1973)
(Figs 3L, 12A-))
(Standard Japanese name: Muneaka-togari-
himebachi)
Aritranis pini Momoi, 1973: 38.

Material examined. JAPAN, KPM-NK 76578, F,
Tokyo, Akiruno City, Ninomiya, Riverside of Tamagawa,
3.V. 2010, K. Watanabe leg.; KPM-NK 75774, F, Tokyo.,
Oshima Town, Motomachi, Mt. Omaru, Tsubakinomori,
5. VIIL. 2012, K. Tsujii leg.; KPM-NK 75779, 75780, F &
M, Tokyo., Miyake Vil., Tsubota, Tsubotarindo, 25. VIII. —
22.1X. 2012, K. Tsujii leg. MsT); MNHAH, F (holotype),
Kanagawa Pref., Shonan, 21. III. 1969, S. Yamazaki leg.;
KPM-NK 76579, F, Kanagawa Pref., Ebina City, Riverside
of Sagamigawa, 21. V. 2006, M. Ooishi & R. Watanabe
leg. (YPT); KPM-NK 76580, Niigata Pref., Nagaoka City,
Urasemachi, 22. VIII. — 8. IX. 2015, S. Shimizu leg. (MsT);
NIAES, F, Fukui Pref., Oono City, Suwara, 22. V1. 1997,
Y. Haneda leg.; NIAES, M, Kochi Pref., Asakura, 22. VII.
1987; NIAES, M, Fukuoka Pref., Hakomatsu-cho, 6. X.
1985, M. Yoshida leg.; KPM-NK 75775, F, Kagoshima
Pref., Yakushima, Hanyama, 22. VII. — 22. VIII, 2006,
T. Yamauchi et al. leg. (MsT); KPM-NK 75777, F, ditto,
28. IX. — 2. XI. 2007; KPM-NK 75776, M, Kagoshima
Pref., Yakushima, Arakawa, 29. VII. — 25. VIII. 2007, T.
Yamauchi et al. leg. (MsT);

Description. Female (n=9). Body dull, covered with
silver setae, length 7.1-8.3 mm.

Head 0.57-0.61 x as long as wide. Clypeus punctate,
0.56-0.59 x as long as maximum wide, with a smooth
area along apical margin, slightly convex in lateral view,
its apical margin with a median obtuse tooth and a pair
of lateral weak convexities. Face 0.45-0.56 X as long
as maximum wide. Frons largely reticulate rugose, with
or without a weak median longitudinal carina. Length
of malar space 0.95-1.1 X as long as basal mandibular
width. Base of mandible slightly convex. Upper tooth of
mandible almost as long as lower tooth. OD: POL: OOL =
1.0: 1.3-2.0: 1.8-2.0. Flagellum with 23-25 segments. FL
17.5-10.0 x as long as maximum depth in lateral view and
1.07-1.15 x as long as FL 1.

Mesosoma polished, length 1.65 x as long as maximum

height in lateral view. Lateral aspect of pronotum reticulate
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Fig. 12. Hoplocryptus pini (Momoi, 1973) (A, D, F, KPM-NK 76578; B, E, KPM-NK 75780; C, G, KPM-NK 75774; H-J, 76580) — A-C,
H, lateral habitus; D, E, I, head, mesosoma and metasoma, dorsal view; F, J, head, frontal view; G, propodeum, dorsso-lateral view.

rugose dorsally, longitudinally strigose ventrally. Epomia
present. Posterior end of notauli reached to middle
of mesoscutum. Mesoscutum finely coriaceous and
finely punctate. Scutellum polished, densely punctate.
Mesopleuron largely reticulate rugose, with a smooth
area on speculum. Mesosternum with a median part of
posterior transverse carina. Metapleuron covered with
reticulate rugae. Juxtacoxal carina complete. Propodeum
punctate on area externa and strongly reticulate rugose on
areas behind anterior transverse carina. Anterior section
of lateromedian longitudinal carina present. Anterior
transverse carina complete (Fig. 12G). Posterior transverse

carina complete (Fig. 12G). Pleural carina complete.

Propodeal spiracle rounded. Area basalis about as long as
wide, its sides widened anteriorly. Fore wing length 5.0-6.8
mm. Areolet pentagonal, vein 2rs-m and vein 3rs-m more
or less convergent anteriorly. Distance from vein 2rs-m
to vein 2m-cu shorter than distance from vein 2m-cu to
vein 3rs-m. Nervellus of hind wing intercepted below the
middle by second abscissa of vein Cu. Apical 0.7 of fore
tibia swollen. Hind femur 5.0-5.2 X as long as maximum
depth in lateral view. Hind TS I: II: TIL: IV: V =4.6-5.2: 2.0:
1.2-1.3:0.8-0.9: 1.7.

Metasoma. T I 1.8-2.4 x as long as maximum width,
polished, densely and finely punctate, with latero-median
carina and dorso-lateral carina, without a pair of triangular
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projections at base. T IT 0.85-1.05 x as long as maximum
width, densely and finely punctate. T I, T IIl and T IV
finely coriaceous. Ovipositor straight, its sheath 0.83-0.95
x as long as hind tibia. Apex of ovipositor as Fig. 3L.

Colouration (Figs 12H-J). Body (excluding wings
and legs) black to blackish brown, except for: mandible
and base of flagellum partly tinged with reddish brown
to yellowish brown; FL VI or FL VII to FL IX or FL X
white except for outer surface; palpi and humeral plate
whitish yellow; metapleuron and propodeum largely or
entirely reddish brown to red; T I and posterior margin
of T II to T VI reddish brown; membranous parts of
metasoma yellowish brown to yellowish white; a median
spot of T VII and T VIII white; ovipositor reddish brown.
Wings hyaline. Veins and pterostigma blackish brown to
brown except for base of pterostigma with a small yellow
area. Legs black to blackish brown, except for: coxae,
trochanters, trochantelli, femora, tibial spurs, fore tibia
and fore tarsus more or less tinged with reddish brown,
yellowish brown or brown; base of mid and hind tibiae
narrowly tinged with yellowish brown; hind TS III and
base of TS IV yellowish brown.

Relatively large variation of coloration present in
mesosoma, basal part of metasomal tergites and legs.
Pronotum with a dorso-median white marking on collar.
Yellow area of base of hind tibia sometimes enlarged.
Apex of scutellum sometimes narrowly tinged with
reddish brown to red. Postscutellum and axilla of
metathorax sometimes reddish brown to red. Mesopleuron
sometimes largely tinged with reddish brown to red. TII
and T III sometimes largely or entirely reddish brown to
red. Fore and mid legs, hind coxa, hind trochanter and
hind trochantellus sometimes entirely reddish brown. Hind
femur and tibia except both apical parts sometimes reddish
brown; Hind TS I to TS IV sometimes largely tinged with
reddish brown.

Male (n=5). Similar to female. Body length 6.6-9.3
mm. Face 0.56-0.59 x as long as maximum wide. Length
of malar space 0.9 x as long as basal mandibular width.
OD: POL: OOL = 1.0: 1.1-1.4: 1.5-2.0. Flagellum with
30-32 segments, with tyloid from FL 13 to FL 16. FL I
1.3-1.43 x as long as FL II. Fore wing 4.9-5.3 mm. Hind
femur 5.5-5.65 x as long as maximum depth in lateral
view. Hind TS I: II: II: IV: V=4.0: 2.0: 1.4: 09: 1.0. T
13.0-3.1 x as long as maximum width. T II 1.4-1.9 X as
long as maximum width. Face entirely whitish yellow.
Malar space and mandible largely whitish yellow. Ventral
surface of scape with a whitish yellow marking apically.
Antenna without a white area. Whitish yellow area of

collar larger than female (if present). Scutellum with a

large yellow marking. Subtegular ridge and mesosternum
whitish yellow. T IV and base of T V reddish brown to red.
T VII with a white median spot. Fore and mid coxae and
trochanters whitish yellow. Other parts of fore and mid legs
yellowish brown to reddish brown. Hind tibial spurs and
apical part of hind TS II, TS III, TS IV and basal part of TS
V whitish yellow to white.

Distribution. Japan (Honshu, Izu-oshima Is., Niijima
Is., Miyakejima Is. Shikoku, Kyushu and Yakushima Is.).

Remarks. This is the first description of the male of
this species. The coloration of the female of this species
shows large intraspecific variation. In general, the reddish
area(s) of mesosoma, metasoma and legs are sometimes
reduced in the specimens collected from Izu Isles and
Yakushima Is. I carefully observed the character states of
above specimens including various colorations, while no
differences were found except for coloration. In addition,
the variation of coloration is apparently gradually changed.
Thus, I conclude that they are single species, Ho. pini. This
is the first records of this species from Miyakejima Is.,
Shikoku, Kyushu and Yakushima Island.

Hoplocryptus sumiyona Uchida, 1956
(Figs 13A-C)
(Standard Japanese name: Sumiyou-togari-
himebachi)
Hoplocryptus sumiyonus Uchida, 1956: 86.

Material examined. JAPAN, SEHU, M (holotype),
Kagoshima Pref., Amami-oshima Is., Sumiyo, 5. IV.
1954, T. Oku leg.; KPM-NK 76581, M, Kagoshima Pref.,
Tokunoshima Is., Todoroki, 17. V. 2008, K. Watanabe leg.

Distribution. Japan (Amami-oshima Is. and
Tokunoshima Is.).

Remarks. This species was previously recorded by only
single specimen (holotype) collected from Amami-oshima
Is. This is the second record of this species and is the first

record of this species from Tokunoshima Island.

Hoplocryptus toshimensis sp. nov.
(Figs 11, 3M, 13D-I)
(Standard Japanese name: Izu-togari-himebachi)

Type series. Holotype: KPM-NK 75797, F, JAPAN,
Tokyo, Toshima Is., Toshima Vil., Minshuku Teradaya, 11.
IX. 2012, K. Tsujii leg.

Description. Female (n=1). Body covered with silver
setae, length 8.3 mm.

Head 0.61 x as long as wide, polished, punctate.
Clypeus 0.56 % as long as maximum wide, with a smooth
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Fig. 13. Hoplocryptus sumiyona Uchida, 1956 (A-C, KPM-NK 76581) and H. toshimensis sp. nov. (E-I, KPM-NK 75797) — A, E, dorsal
habitus; B, F, head, frontal view; C, head and mesosoma, dorso-lateral view; D, lateral habitus; G, propodeum, dorsal view; H, right fore
wing; I. metasoma, dorsal view.

area along apical margin, slightly convex in lateral view,
its apical margin with a median obtuse tooth and a pair of
lateral weak convexities (Fig. 11). Face 0.56 x as long as
maximum wide, densely punctate, granulate. Frons largely
reticulate rugose, with a weak median longitudinal carina.
Length of malar space 0.75 x as long as basal mandibular
width. Base of mandible almost flat. Upper tooth of
mandible almost as long as lower tooth. OD: POL: OOL
=1.0: 1.1: 1.5. Flagellum with 25 segments. FL 1 8.6 x as
long as maximum depth in lateral view and 1.15 x as long
as FLIL

Mesosoma polished, length 1.65 X as long as maximum
height in lateral view. Lateral aspect of pronotum reticulate
rugose dorsally, longitudinally strigose ventrally. Epomia
present. Posterior end of notauli reached to middle of
mesoscutum. Mesoscutum densely punctate. Scutellum
punctate. Mesopleuron largely rugose, with a smooth
area on speculum. Mesosternum with the short median
portion of posterior transverse carina. Metapleuron
reticulate rugose. Juxtacoxal carina complete. Propodeum
punctate on area externa and strongly reticulate rugose on
areas behind anterior transverse carina. Anterior section

of lateromedian longitudinal carina present. Anterior

transverse carina complete (Fig. 13G). Posterior transverse
carina complete (Fig. 13G). Pleural carina complete except
for a small interruption of posterior section. Propodeal
spiracle oval. Area basalis wider than long, widened
anteriorly. Fore wing length 5.6 mm. Areolet pentagonal,
vein 2rs-m and vein 3rs-m weakly convergent anteriorly
(Fig. 13H). Distance from vein 2rs-m to vein 2m-cu
shorter than distance from vein 2m-cu to vein 3rs-m (Fig.
13H). Nervellus of hind wing intercepted below the middle
by second abscissa of vein Cu (Fig. 13). Apical 0.7 of fore
tibia swollen. Hind femur 5.0 x as long as maximum depth
in lateral view. Hind TS I: IT: III: IV: V=4.4: 2.0: 1.2: 0.7:
1.4.

Metasoma polished. T 1 2.2 X as long as maximum
width, sparsely punctate, with latero-median carina except
for posterior part absent, dorso-lateral carina and a pair of
small convexities at base. T II 0.85 x as long as maximum
width. T II, T IIT and T IV covered with dense punctures
except for posterior margin. Ovipositor straight, its sheath
0.95 x as long as hind tibia. Apex of ovipositor as Fig. 3M.

Colouration (Figs 13D-I). Body (excluding wings
and legs) black to blackish brown, except for: mandible
partly tinged with reddish brown; FL VI to FL IX white
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except for outer surface; humeral plate yellowish brown;
scutellum with a conspicuous yellow marking (its ca.
apical 0.7 of scutellum); T I reddish brown except for
base; thyridium and ovipositor reddish brown; posterior
margin of metasomal tergites narrowly tinged with reddish
brown; membranous part of metasoma and a median
spot of T VII and T VIII white. Wings hyaline. Veins
and pterostigma blackish brown to brown. Legs black to
blackish brown, except for: fore and mid legs except for
coxae and trochanters more or less tinged with yellowish
brown; apex of hind trochantellus and base of hind femur
narrowly tinged with reddish brown; base of hind tibia and
hind tibial spurs yellowish brown.

Male. Unknown.

Distribution. Japan (Toshima Is.).

Etymology. The species name is from the type locality,
Toshima Island.

Remarks. This species resembles Ho. pini but it can be
distinguished by the scutellum with a conspicuous yellow
marking (entirely black in Ho. pini), the metapleuron and
propodeum black (red to reddish brown in Ho. pini) and
the malar space 0.75 x as long as basal mandibular width
(more than 0.9 x as long as basal mandibular width in Ho.

pini).

Key to Japanese species of the genus Hoplocryptus
(female only)
(Female of H. sumiyona is unknown)

1. Metapleuron, propodeum and T I largely to entirely
reddish brown to red (Figs 12A-E, G). Scutellum
black, at most slightly tinged with dark reddish brown
(Figs 12D, E). Metapleuron red to reddish yellow
(Figs 12A-E). Ovipositor sheath 0.83—-0.95 % as long
as hind tibia.

......................................... Ho. pini Momoi, 1973

-. Metapleuron and propodeum black (e.g., Fig. 13D).
T I black (e.g., Fig. 11F) or reddish brown (Figs 10C,
13E, I). Scutellum sometimes with a yellow marking
(Figs 11D, 13E). Ovipositor length various.

2. Scutellum with a large (more than 60 % length of
scutellum) conspicuous yellow spot (Fig. 13E). T I
tinged with reddish brown (Figs 13E, I). Length of
malar space 0.75 X as long as basal mandibular width.
Ovipositor sheath 0.95 % as long as hind tibia.
................................................. Ho. toshimensis sp. nov.

-. Scutellum black or sometimes with a small (less than
30 % length of scutellum) yellowish brown spot (Fig.
11D). T I black (e.g., Fig. 11F). Other character states

various.

3. Both T IT and T III entirely red (Figs 9F, G). Area
basalis widened anteriorly. 2rs-m and vein 3rs-m
of areolet weakly convergent anteriorly. Ovipositor
sheath 0.9-0.95 x as long as hind tibia. Base of hind
tibia whitish yellow.

..................................... Ho. ashoroensis sp. nov.

-. TII and T III black (Figs 10B, G, 11A, B, E, F) or at
most partly red (Figs 10A, C). Other character states

various.

4. Fore wing with a broad, conspicuous clouded band
posterior to pterostigma (Figs 11E, I). Hind TS II, TS
I and base of TS IV white (Fig. 11E).
.................................... Ho. maculatus sp. nov.

-. Fore wing without a conspicuous clouded area (Figs
10G, K, 11B). Coloration of hind tarsus various.

5. Tegula entirely whitish yellow. Ovipositor sheath
slightly longer than hind tibia. White area of antenna
rather small, present on two or three segments of
flagellum. Base of hind tibia tinged with whitish
yellow. Nervellus of hind wing intercepted at the
middle by second abscissa of vein Cu.
................................. Ho. sugiharai (Uchida, 1936)

-. Tegula black to blackish brown. Other character states

various.

6. Upper valve of ovipositor with six dorsal minute
teeth at apex. Ovipositor sheath distinctly shorter than
hind tibia. Nervellus of hind wing intercepted at the
middle by second abscissa of vein Cu. Hind TS II
to TS IV white. Median part of posterior transverse
carina sometimes obscured.

...................................... Ho. ohgushii Momoi, 1963

-. Upper valve of ovipositor without dorsal tooth at apex
(Figs 3H-J). Hind tarsus without conspicuous large
white area(s) (Figs 10A, G, 11A, B). Other character

states various.

7. Ovipositor sheath longer than 1.5x of hind tibia (Figs
10A, 11A, B). Punctures on vertex and mesoscutum
relatively dense and large (Fig. 10 I). Scutellum
sometimes with a small yellow marking (Fig. 11D).

-. Ovipositor sheath longer than 1.1 x of hind tibia (Fig.
10A). Punctures on vertex and mesoscutum relatively

sparse and fine. Scutellum black.

8. Length of mesosoma 1.65x as long as maximum
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height in lateral view. Median convexity of apical
margin of clypeus weak and indistinct (Fig. 1F).
Ovipositor slightly upcurved (Fig. 10G). Area basalis
widened anteriorly.
............................................... Ho. intermedius sp. nov.
-. Length of mesosoma 1.73 x as long as maximum
height in lateral view. Median convexity of apical
margin of clypeus strong and distinct (Fig. 1G).
Ovipositor straight (Fig. 11A). Area basalis weakly
widened anteriorly (Fig. 2H) or its lateral sides almost
parallel.
...................................................... Ho. japonicus sp. nov.
9. Lateral sides of area basalis subparallel. Vein 2rs-
m and vein 3rs-m of areolet convergent anteriorly.
Maximum width of propodeum 0.8 x as long as
median length of propodeum in dorsal view.
..................................... Ho. alboanalis (Uchida, 1952)
-. Area basalis widened anteriorly. Vein 2rs-m and vein
3rs-m of areolet convergent anteriorly or subparallel.
Maximum width of propodeum 0.92—-1.0 x as long as
median length of propodeum in dorsal view.

10. Vein 2rs-m and vein 3rs-m of areolet convergent
anteriorly (Fig. 10F). T II and T III covered with fine
and relatively sparse punctures. Metasomal tergites
sometime with conspicuous red area(s) (Figs 10A, C).
Nervellus of hind wing intercepted below the middle
by second abscissa of vein Cu.
.............................................. Ho. ezoensis sp. nov.

-. Vein 2rs-m and vein 3rs-m of areolet subparallel. T 11
and T III covered with coarse and dense punctures.
Metasomal tergites without red area(s). Nervellus
of hind wing intercepted at the middle by second
abscissa of vein Cu.

...................................... Ho. scorteus Momoi, 1968

Genus Hylophasma Townes, 1970
Hylophasma Townes, 1970: 275.

I newly found a Chinese species, Hylophasma luica
Sheng, Li & Wang, 2019, from Japan and record it below.
This is also the first record of this genus from Japan.

Hylophasma luica Sheng, Li & Wang, 2019
(Figs 1), K, 2L, M, 14A-E)
(New standard Japanese name: Yuuyake-togari-
himebachi)
Hylophasma luica Sheng et al., in Wang et al., 2019a: 285.

Diagnosis. Body length 5.9—7.0 mm. Malar space

weakly concave in anterior view (Fig. 1J). Length of
malar space 0.9 x as long as basal mandibular width.
Antennal socket more or less raised (Fig. 1K). Occipital
carina complete, its lower end joining hypostomal carina.
Posterior transverse carina of mesosternum complete
except for anterior to mid coxa. Pleural carina distinct
except apical section. Anterior and posterior transverse
carinae of propodeum complete, the latter evenly, slightly
arched forward (Fig. 2M). Fore wing 3.8-4.2 mm. T13.4
x as long as maximum width. Latero-median carina of T
I absent. Dorso-lateral carina of T I sharply defined (Fig.
2L) but area near spiracle sometimes obscured. Ovipositor
sheath 0.9-1.0 x as long as hind tibia. Head largely black
(Figs 14A-C, E). Clypeus, pronotum, tegula and subtegular
ridge black (Figs 14A-C, E). Metapleuron and propodeum
reddish yellow (Figs 14A, B, E). TIV to T VI (in female)
or T VIto T VII (in male) entirely black (Figs 14A, B, E).

Material examined. JAPAN, NIAES, F, Hokkaido,
Jozankei, 24. VIIL. 1962, J. Minamikawa leg.; NIAES, F,
ditto, 20-31. VIL. 1989, K. Maeto & M. Sharkey leg. (MsT);
NIAES, F, Hokkaido, Toyotomi Town, Kabutoyama,
12. VII. 1980, K. Maeto leg.; NIAES, Ibaraki Pref.,
Tsuchiura, Shishizaka-oike, 21-28. VIII. 1989, K. Konishi
leg. (MsT); KPM-NK 75814, F, Saitama Pref., Tazima,
Yanagiba, Matsubusi, 14. IX. 2004, T. Nambu leg.; KPM-
NK 75815, F, Saitama Pref., Matsubushi, Yumemino-
higasi, Matsubushi-Park, 8. IX. 2007, T. Nambu leg. (YPT);
KPM-NK 75816, F, Saitama Pref., Mure, Yorii, 16. VII.
2001, T. Nambu leg.; KPM-NK 75819, M, Saitama Pref.,
Okegawa, 15. X. 1984, T. Nambu leg.; KPM-NK 75820,
75821, 2 F, Tokyo., Akiruno City, Ninomiya, Tamagawa-
riverside, 3. V. 2010, K. Watanabe leg.; KPM-NK 75778,
M, Tokyo, Ohshima Town, Mt. Omaru, 17. VIIL. - 5. X.
2012, K. Tujii leg. (MsT); KPM-NK 75813, F, JAPAN,
Chiba Pref., Ichinomiya Town, 31. VIL 2002, K. Kubo
leg.; KPM-NK 75817, M, Shizuoka Pref., Higashiizu
Town, Inatori, 9. IX. 2009, T. Muraki leg.; KPM-NK
75818, F, ditto, 26. VII. 2009; KPM-NK 76564, 76565,
2 F, Kagoshima Pref., Kimotsuke Town, Minamikata,
Kanaedake, 18. VII. — 20. VII. 2019, K. Watanabe & K.
Matsumoto leg. (YPT).

Distribution. Japan (Hokkaido, Honshu, Izu-oshima Is.
and Kyushu); China (Shangdon).

Remarks. This is the first record of this species from
Japan. The character states of this species was described
in detail in the original description (Wang et al., 2019a).
By the result of comparing Japanese specimens with the
description, the character states of Japanese specimens
are in accordance with the data of original description by
Wang et al. (2019a) except for the following character
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Fig. 14. Hylophasma luica Sheng, Li & Wang, 2019 (A-D, KPM-NK 75813; E, KPM-NK 75821) and Picardiella melanoleuca
(Gravenhorst, 1829)(F-J, KPM-NK 75744) — A, E, F, lateral habitus; B, G, dorsal habitus; C, H, head, frontal view; D, J, right fore

wing; I, propodeum, dorsal view.

states: mesopleuron sometimes partly tinged with reddish
brown to red; hind coxa and T I to T III usually entirely
reddish brown to red; T IV sometimes partly tinged with
reddish brown.

Genus Picardiella Lichtenstein, 1920

Picardiella Lichtenstein, 1920: 76. Type species:
Cryptus melanoleucus Gravenhorst, 1829.
Monobasic.

Borciella Constantineanu, 1929: 516. Type species:
Borciella crenulata Constantineanu, 1929 (= Cryptus
melanoleucus Gravenhorst, 1829). Monobasic.

Nipporicnus Uchida, 1931: 147. Type species:
Acroricnus tarsalis Matsumura, 1912. Original
designation.

Paretha Seyrig, 1952: 200. Type species: Paretha
tarsalis Seyrig, 1952 (= Picardiella seyrigi Townes,
Townes & Gupta, 1961). Original designation.

Two species, P. rufa (Uchida, 1932) and P. tarsalis
(Matsumura, 1912), have been recorded from Japan. 1
herein record P. melanoleuca (Gravenhorst, 1829) from
Japan for the first time.

Picardiella melanoleuca (Gravenhorst, 1829)
(New standard Japanese name: Tsushima-togari-
himebachi)

Cryptus melanoleucus Gravenhorst, 1829: 489.
Mesostenus argiolus Rudow, 1882: 33.
Mesostenus peregrinus Schmiedeknecht, 1905: 572.
Borciella crenulata Constantineanu, 1929: 516.
Habrocryptus assertorius tarsoleucus Kiss, 1929: 108.

Description based on Japanese specimens. Female (n=2).
Body largely dull, covered with short, dense silver setae,
length 8.0-9.8 mm.
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Head 0.61-0.63 x as long as wide. Clypeus punctate,
0.38-0.4 x as long as maximum wide, convex in lateral
view, its apical margin subtruncate (Fig. 14H). Face 0.53 x
as long as maximum wide. Frons with a longitudinal carina
anterior to median ocellus, with some transverse rugae
above antennal sockets. Length of malar space 0.4-0.5
x as long as basal mandibular width. Mandible strongly
twisted medially, its upper tooth distinctly longer than
lower tooth. Base of mandible almost flat. OD: POL: OOL
=1.0: 1.2-1.3: 1.25-1.3. Flagellum with 27 segments. FL
10.45-0.5 x as long as maximum depth in lateral view and
1.2-1.25 x as long as FL IL.

Mesosoma. Lateral aspect of pronotum densely
punctate dorsally and ventrally, longitudinally strigose
medially. Epomia present. Posterior ends of notauli
reached to middle of mesoscutum and both ends confluent
posteriorly. Mesoscutum and scutellum densely punctate.
Mesopleuron largely reticulate rugose dorsally and densely
punctate ventrally, with a smooth area on speculum.
Mesosternum with a median part of posterior transverse
carina. Metapleuron finely reticulate rugose. Juxtacoxal
carina present. Propodeum finely reticulate rugose, with
complete anterior transverse carina and posterior transverse
carina (Fig. 141). Pleural carina complete except for
indistinct posterior area. Propodeal spiracle elongate. Area
basalis indistinct. Fore wing length 6.1-7.5 mm. Areolet
pentagonal, small, vein 2rs-m and vein 3rs-m subparallel
(Fig. 14J). Nervellus of hind wing intercepted below the
middle by second abscissa of vein Cu. Hind femur 6.0 x as
long as maximum depth in lateral view. Hind TS I: II: III:
IV:V=48:2.0: 1.3: 0.7: 1.0.

Metasoma more or less polished. T I 3.4-3.5 x as long
as maximum width, densely and finely punctate, without
latero-median carina and dorso-lateral carina, with a pair
of triangular projections at base. T IT 1.0-1.05 x as long as
maximum width. T II and T III finely coriaceous, covered
with fine punctures. Ovipositor sheath 0.92-0.96 x as long
as hind tibia, shorter than fore wing and metasoma. Apex
of ovipositor as Fig. 3N.

Colouration (Figs 14F-J). Body (excluding wings and
legs) black to blackish brown, except for: clypeus, a median
spot of face, mandible except for apex, a pair of spots on
vertex along inner margin, palpi, tegula, subtegular ridge,
a median spot of mesoscutum, scutellum, postscutellum,
a posterior small spot of metapleuron, a large median
spot of propodeum, a basal longitudinal spot of T I and
posterior margin of each metasomal tergite whitish yellow;
malar space partly tinged with yellowish brown; FL V
to FL XI white except for outer surface; humeral plate

and membranous parts of metasomal sternites yellowish

brown; ovipositor reddish brown. Wings hyaline. Veins and
pterostigma blackish brown to brown except for yellowish
brown wing base. Coxa black. Fore and mid legs except
for coxae dark brown to yellowish brown. Hind trochanter,
trochantellus, femur, tibia, base of TS I and TS V blackish
brown to black. Subbasal part of hind tibia more or less
tinged with reddish brown. Tarsus except for base of TS I
and TS V whitish yellow. Yellow spot of face sometimes
absent. Yellow posterior margin of T IV and T V partly
narrow.

Male. No material is collected in Japan.

Material examined. JAPAN: KPM-NK 75744, F,
Nagasaki Pref., [zuhara Town, Tsushima Is., 30. VIL. 1998,
A. Shimizu leg.; KPM-NK 75745, F, ditto, 31. VII. 1998.

Destribution. Japan (Tsushima Is.). Outside Japan,
this species widely distributed in Palearctic region (Yu et
al., 2016).

Remarks. This is the first record of this species

from Japan.

Key to Japanese species of the genus Picardiella
(Female only)

1. Face entirely whitish yellow. Mesopleuron and
metapleuron with a conspicuous whitish yellow
stripe respectively. Hind tibia largely reddish yellow.
Ovipositor sheath distinctly shorter than hind tibia.
...................................... P. rufa (Uchida, 1932)

-. Face black or black with a yellow spot (Fig. 14H).
Mesopleuron and metapleuron without a yellow stripe
(Fig. 14F). Hind tibia largely reddish yellow or black
(Fig. 14F).

2. Scutellum yellow (Fig. 14G). Hind tibia reddish
yellow subbasally (Fig. 14F). Face sometimes
with a yellow spot (Fig. 14H). Base of T I with a
conspicuous yellow area (Figs 14F, G). Ovipositor
sheath slightly shorter than hind tibia.

....................... P. melanoleuca (Gravenhorst, 1829)

-. Scutellum black. Hind tibia entirely black. Face
entirely black. Base of T I without a conspicuous
yellow area. Ovipositor sheath distinctly longer than
hind tibia.

............................. P. tarsalis (Matsumura, 1912)

Genus Trychosis Forster, 1869
Trychosis Forster, 1869: 187. Type species: Cryptus
ambiguus Tschek, 1871 (= Cryptus mesocastanus
Tschek, 1871). Designated by Schmiedeknecht
(1890).
Phaedrophadnus Cameron, 1906: 285. Type
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species: Phaedrophadnus striatus Cameron, 1906.
Monobasic.
Ethaemorpha Viereck, 1913: 565. Type species:
Cryptus similis Cresson, 1864. Original designation.
Orthocryptus Viereck, 1913: 567. Type species: Cryptus
monticola Ashmead, 1890 (= Cryptus sanderi Dalla
Torre, 1902). Original designation.

Three species, T. maruyamana (Uchida, 1930), T.
tokioensis (Uchida, 1930) and T yezoensis (Uchida, 1930),
have been recorded from Japan. I herein describe a new
species, T. breviterebratus sp. nov., from Japan below.

Trychosis breviterebratus sp. nov.
(Figs 1L-P, 2N, 30, 14A-F)
(Standard Japanese name: Higejiro-marumune-togari-
himebachi)

Type series. Holotype. KPM-NK 75748, F, JAPAN,
Yamanashi Pref., Koushu City, Katsunuma-cho, Nr.
Ootaki-fudou, 9. VII. 2007, K. Watanabe leg. Paratypes:
JAPAN, NIAES, F, Iwate Pref., Mt. Hayachine, 2-8.
VIIIL. 1989, M. Sharkey & H. Makihara leg. (MsT);
NIAES, F, ditto, 8-15. VIIL. 1989; KPM-NK 75766, F,
Yamagata Pref., Mamurogawa-machi, 14. VII. 2012, Y.
Matsubara & K. Fukuda leg. (MsT); KPM-NK 75767,
75768, 2 F, Fukushima Pref., Tajima Town, Tonyu, 3-7.
VIIL 2003, A. Shimizu leg.; KPM-NK 75754, F, Tochigi
Pref., Nasushiobara City, Ohsabigawa, 13. VIII. 2010,
E. Katayama leg.; KPM-NK 75755, F, Tochigi Pref.,
Ohtawara City, Shimoishigami, 28. V. 2002, E. Katayama
leg.; KPM-NK 75756, F, Tochigi Pref., Ohtawara City,
Handa, 2. VI. 1999, E. Katayama leg.; KPM-NK 75753,
F, Tochigi Pref., Kuroiso City, Shigiuchi, 25. VIII. 2001,
E. Katayama leg.; KPM-NK 75758, F, Tochigi Pref.,
Kuroiso City, Momura, 4. VIII. 2000, E. Katayama leg.;
KPM-NK 75762, F, Tochigi Pref., Ohtawara City, Ryujoh
Park, 31. V. 2001, E. Katayama leg.; KPM-NK 75763, F,
Tochigi Pref., Ohtawara City, Shimoishigami, 21. V. 2001,
E. Katayama leg.; KPM-NK 75749, F, Kanagawa Pref.,
Yokosuka City, Ookusuyama, 18. VII. 2000, H. Nagase
leg.; KPM-NK 75750, 75764, 2 F, Yamanashi Pref.,
Koushu City, Katsunuma-cho, Nr. Ootaki-fudou, 9. VIL.
2007, T. Zakoji & K. Watanabe leg.; KPM-NK 75752, F,
ditto, 4. VIIL. 2008, K. Watanabe leg.; KPM-NK 75760, F,
Niigata Pref., Nagaoka City, Suyoshi Town, Mt. Nokogiri-
yama, 21. VIII. 2014, S. Shimizu & R. Shimizu leg.;
KPM-NK 75751, F, Nagano Pref., Outaki Vil., Ontake-
san, Hakkaisan, 7. VIIL. 2010, K. Watanabe leg.; KPM-
NK 75761, F, Nagano Pref., Ueda City, Sugadaira-kogen.

Tsukuba Univ., 22. VII. — 8. VIIL 2014, S. Shimizu leg.
(MsT); KPM-NK 75769, F, Nagano Pref., Karuizawa, 9.
VIIL 1955, R. Ishikawa leg.; KPM-NK 75770, F, Toyama
Pref., Toyama City, Kamegai, 28. VIL. — 4. VIIIL. 2009, M.
Watanabe et al. leg. (MsT); KPM-NK 75757, F, Fukui
Pref., Natasho Vil., Mushi-dani, 7. VIII. 1981, T. Murota
leg.; KPM-NK 75759, F, Fukui Pref., Uchitomihanto,
13. VII. 1980, H. Kurokawa leg.; KPM-NK 75765, F,
Fukui Pref., Arashi, 22. V1. 1980, T. Tano leg.; NIAES,
F, Ishikawa Pref., Tsurugi Town, Yahata, 11. VIIL. 1992,
I. Togashi leg.; NIAES, F, Oita Pref., Mt. Sobo, 14-20.
VIL. 1979, K. Konishi leg.; NIAES, F, Miyazaki Pref., Mt.
Takachihonomine, 4. VIII. 1982, M. Takanashi leg.
Description. Female (n=28). Body polished, covered
with brownish silver setae, length 8.0-11.5 (HT: 10.0) mm.
Head 0.5-0.53 (HT: 0.5) x as long as wide, punctate.
Clypeus 0.5-0.56 (HT: 0.5) x as long as maximum wide,
slightly convex in lateral view, its apical margin rounded,
without a median tooth or convexity (Fig. 1L). A line
drawn between the bottoms of the compound eyes at least
cuts through the upper part of the clypeal bulge. Anterior
tentrial pit apparently absent (Fig. 1L). Face 0.43-0.48 (HT:
0.45) x as long as maximum wide, densely punctate except
for rugose below antennal sockets. Frons densely punctate
except for a pair of smooth areas above antennal sockets,
weakly concave above antennal sockets. Gena almost
straight in dorsal view (Fig. IM). Length of malar space
1.0-1.1 (HT: 1.0) x as long as basal mandibular width.
Mandible almost flat basally, with a wide ventral flange
except for apex (Figs 1L, N). Upper tooth of mandible
almost as long as lower tooth. OD: POL: OOL = 1.0: 1.8—
1.9 (HT: 1.8): 1.35-1.5 (HT: 1.4). Flagellum with 28-29
(HT: 29) segments. FL I 6.0 x as long as maximum depth
in lateral view and 1.3—1.43 (HT: 1.43) x as long as FL II.
Mesosoma. Lateral aspect of pronotum punctate
dorsally, longitudinally strigose ventrally. Epomia present,
rather strongly raised. Posterior end of notauli reached to
middle of mesoscutum. Mesoscutum densely punctate.
Scutellum punctate. Mesopleuron densely punctate,
without a smooth area on speculum. Epicnemial carina
present, its dorsal end not reaching the anterior margin of
mesopleuron, its ventral part without a rounded tooth-like
projection (Fig. 1P). Mesosternum with the short median
portion of posterior transverse carina. Metapleuron covered
with oblique rugae. Juxtacoxal carina absent except for
anterior part present. Propodeum punctate and reticulate
rugose. Anterior section of lateromedian longitudinal
carina present. Anterior transverse carina complete.
Posterior transverse carina complete except for median part

absent. Pleural carina present on anterior section, absent on
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posterior section. Propodeal spiracle elongate. Area basalis
strongly slopping and widened anteriorly. Fore wing
length 6.0-7.9 (HT: 7.8) mm. Areolet pentagonal, large,
vein 2rs-m and vein 3rs-m subparallel (more than 90%
of specimens including holotype) (Fig. 15F) or slightly
convergent anteriorly (in a few specimens with small body
size). Nervellus of hind wing intercepted slightly below
the middle by second abscissa of vein Cu (Fig. 15F). Fore
femur normal shape (Fig. 10), length 4.5 X as long as
maximum depth in lateral view. Hind femur 5.7-6.0 (HT:
6.0) x as long as maximum depth in lateral view. Hind
TS L IL: III: IV: V=4.2-4.7 (HT: 4.7): 2.0: 1.4-1.5 (HT:
1.5):0.9: 1.1.

Metasoma. T 12.3-2.7 (HT: 2.4) x as long as maximum
width, largely smooth, with a few, sparse punctures,
without latero-median carina (Fig. 2N), without a pair
of small convexities at base. Dorso-lateral carina of T I
absent. T II 0.75-0.85 (HT: 0.8) X as long as maximum
width, with normal sized laterotergite (Fig. 2N). Spiracle of
T II nearer to lateral margin than to hind margin (Fig. 2N).
TII, TII and T IV finely coriaceous and finely punctate.
Ovipositor sheath 0.29-0.33 (HT: 0.29) x as long as hind
tibia, shorter than T 1. Apex of ovipositor as Fig. 30.

Colouration (Figs 15A-F). Body (excluding wings and
legs) black to blackish brown, except for: FL VI or FL VII
to FL IX or FL X white except for outer surface; ovipositor

reddish brown. Wings hyaline. Veins and pterostigma
blackish brown to brown. Legs black to blackish brown,
except for: fore and mid trochantelli, femora, tibiaec and
tarsi more or less tinged with reddish brown to brown;
base and apex of hind femur narrowly tinged with reddish
brown to brown. Posterior margin of metasomal tergites
usually narrowly tinged with reddish brown.

Male. Unknown.

Distribution. Japan (Honshu and Kyushu).

Etymology. The species name is from short ovipositor.

Remarks. This species resembles 7. maruyamana
(Uchida, 1930) in the black body and the white spot of
antenna, but it can be distinguished by the ovipositor sheath
0.29-0.33 x as long as hind tibia (0.45 in 7" maruyamana),
the pronotum with longitudinal striae (without striae except
for short striae along posterior margin in 7. maruyamana),
the palpi entirely blackish brown to black (second and
third segments of maxillary palpus with yellow area in
T. maruyamana) and the hind tarsus entirely blackish
brown to black (TS I to TS IV white in 7. maruyamana).
This species also resembles 7. ambigua (Tschek, 1871) in
body structures but it can be distinguished from the black
metasoma (red to dirty orange in 7 ambiqua) and the FL 1
6.0 x as long as maximum depth in lateral view (4.5-5.5 in
T ambiqua).

Fig. 15. Trychosis breviterebratus sp. nov. (A-F, KPM-NK 75758) — A, lateral habitus; B, dorsal habitus; C, frons, frontal view; D, head
and mesosoma, lateral view; E, propodeum, dorsal view; F, right wings.
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Key to Japanese species of the genus Trychosis

(Female only)
1. Antenna with a white band (Figs 15A, B).
................................................................ 2
-. Antenna without a white band.
.............................................................. 3

2. Ovipositor sheath 0.45 x as long as hind tibia. Lateral
aspect of pronotum without longitudinal striae except
for short striae along posterior margin. Palpi blackish
brown to black except for second and third segments
of maxillary palpus with yellow area. Hind tarsus
with TS I to TS IV white.

........................ T. maruyamana (Uchida, 1930)

-. Ovipositor sheath 0.29-0.33 x as long as hind tibia.
Lateral aspect of pronotum largely covered with
longitudinal striae (Fig. 15D). Palpi and hind tarsus
entirely blackish brown to black (Fig. 15A).
........................................... T. breviterebratus sp. nov.

3. T1 3.7 x as long as maximum width. Ovipositor
sheath 0.5-0.55 x as long as hind tibia. Ramulus
absent. Body length usually shorter than 7.0 mm.
.................................... T. tokioensis (Uchida, 1930)

-. T1 2.8-3.4 x as long as maximum width. Ovipositor
sheath 0.65-0.8 x as long as hind tibia. Ramulus usually
present. Body length usually longer than 7.5 mm.
..................................... T yezoensis (Uchida, 1930)
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Taxonomic Examination of the Order Hymenoptera Illustrated in the “Yoshida-O-
Chiifu (Part 1)” Deposited in the Nagoya City Museum
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Abstract. The authors investigated illustrations of the order Hymenoptera in historical manuscripts
entitled “Yoshida-O-Chifu (Part 1)” deposited in the Nagoya City Museum, which were made by
OSHIO Goro (1830-1894) as copies of original in 1889, and is composed of 133 illustrations (includ-
ing habitus of insects, except for nests, cocoon, prey and others). The original was made by YOSHI-
DA Takanori, who had a cognomen Heikuro with a pseudonym of Jyakus6-an (1805-1869) in the
1800s. Out of these, we identified 30 species from 33 illustrations in the part. Many illustrations are
precisely illustlated in good quality, which makes it possible to identify each illustration at the generic
or specific level. However, the arrangement of illustrated insects does not have regularity based on a
phylogenetic or classified viewpoint like the Western natural history which existed at that time. From
the constitution of the species, we can read about fauna and the habitat environment of Hymenoptera
in Owari and Mikawa territories in around the 1800s.

Key words: Illustrated book (Hakubutsu-zufir), Shobyaku-sha,
Takanori Yoshida (Heikuro, Jyakuso-an), Chii-fu, Hymenoptera
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e

il
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Bansd, £z, ZOFXTEY, BRORES
EEHOMAANSE T THLH - T/NERA CFE,
FER, 1830 ~ 1894) (L34, 1947, #4%5- Hh,
2010; =) THDHZ EAVHD

[ 4 HREE ) 1 I0Ek, %@%ﬁ%ﬂ“m&ﬁﬂ
RSN TEREb00, ZZITHinnific DR
B FN D DOERICHOWTCEERNIC ST S L7
b, Ty () 3 2B 5 hoR
HCTORAMTONTEIZTERW (B3 () ,
1938; #4 4, 1951; 1953; JII &, 2012; 2020; = &
fit), ZOQ FEFKROERD > b, H—5K
(Z+ZT) & END NG ITH>W\WT, 22
WD, FTREIRBSINZ 5N ATF BIZHOWT,
BAROSHFF 2RI RS & el E 21T -
Teled, ZZIEDRRENAERT D, FETOR
EEPEZ T2 ONEZNHR, L TEEMICHI N
TR, HIEEORIENARETH -T2, —F T,
{2 OATERLE M EOFE LW R X722 STy
HHDD, FOEFIMEFR L SN IIHRIED A 5
AT, PEFEICR T 2 RO L O 7S FAE
LTy (B%EF , 1989; 2004; T , 1952; D
fi) SbHFMEE SN, M EE BT 5 &
RN B ZITHLG OS8R 6 I T T o
RERL (~NFAR) o, Yo REREE (R o—
b D Z ERTE, Mk EARLICE D 5
f@lﬁi& LD X chﬁﬁ.ma \—%)%77< Eliﬂ%)
LEZLNT,

ML A&

AR LOFL4 T, BEFEEIEHEB (2019),
AHEITEL S (2019), ARlH U NFHEIZIFL -
ZH (fw#) (2016), NT SIFHEHITIZHA - AR
() (2014) IZZNZENE- T2, EROFZNIC
W Tk, ABFZEICB W CHEE TE R0 12 30T
X 1@ & LT 8ITEmIcix /) AL,
BARRIZ DWW CIXE G ORI FHFF AT O BELR D 63T
T HICIEEST, o TR ORE Z R
FTIZY oo TREVEBZONTZAREZO 2 mO
HERLE (M1,2),

R
1) &P L) 7 HSFED—FE Polystes sp.

AT I A 75 T S 1 K O B A O HEBE 23 4 & 5A £
NWTWDEND, 7 v FAUNF (KLHifE) P
rothneyi iwatai van der Vecht, 1968 & L < 13¥~ F 7T
S HRF (RL-HiFE) P j. japonicus de Saussure,
1858 LHEE SN D, Lol UEEDOMEED, F2

WZHEID L0 ) BB A D & ANITHE D
NTWDLARENG, BETHLAREMER DD, 72
B, Y~ b7 U A NTIIHLE T HgIC K5 T
TR ENLONTF Th D5, A HOEYEEIZIL
SN TWD IV EARDPE ISR, 5] 213K
i%éﬁ%@%%ﬂ@@m%ﬁﬁ:vav5ym

1941 R HRUE A TEREE ST A RRER
KMMHWM%)ﬂaiﬂfwéio . mE
PR AR BICARNCIE, T T K< AbhofE

Tholzk o Ths,

2) [THAF K| Y~ b7 AR F (R
F#) Polistes j. japonicus de Saussure, 1858 (HiE)

TN N 2 =BT VBV | 5 7 ¥ Y R
BESCT U R A deE T Y anlE ) BIKE R A
V] =0T BXAK S % ) ET ANLE L @7 H
WEANT | F RN ) TR TR N AR H]/
A PN X R Y =T LT 7

B KBEOKOHENS, —R4 25L&k
1 7 ) T 8F P jokohamae Radoszskowski, 1857
EHZITEBM D, RV R EE O I —xt
DEAHEBED I TN D 16 ATl & E
L TRV,

3) [WYARAHY (BEHZSARXAF)) ahx R
A A 3T Vespa analis Fabricius, 1775 E£7zid & A
AR A INF V. ducalis Smith, 1852 (HEE)

[N b7y AR / RANBARGLEE AR/ 7
YN ey R g W=+ T A ARG —
=43/ 4V |

R T EY R 2y EHo, Al
HFICEAUHEIZOWTIHRTWA LHEE SR
L0, RERTIIRIIH 2 TWiRn, 72720
BB OEIZIBW T, EORE ST T/IMERTS
K ORI IEENC SEBE DS D AL TR i, BERET
ORI BT END \ﬁﬁkﬁﬁéhéob
2L, WZHEHS e s AL éénfwéﬁ
BEDFHITH D L0 n, %A :ﬂ&xxx
NFTHD EFHETE R,

4) (L7 L) A A A X AT Vespa mandarinia
Smith, 1852

& DIFRINHEPINL TV D R EED, BRHL
ToIRRAL, ARBR G, AR LI SN D,
CORIVE, RIS K ORHBIEE O %12, —%f
(Ft 4 f8) OEBENNN TV D KD S EATT
Y AR



Review of Hymenoptera illustrated in the “Yoshida-O-Chiifu”

-

— )
)
ey,

BJ1 A iR [ e a5 TR
L ATTINRF (T FAIARTFRO—FE
Polistes sp.) ;2: (4F72 L) (RFTHRY FH I B ANF
3 (BFRR L) (B A
NFBLDO—FE Ichneumonidae gen. et sp. indet.) ;4: ¥ 7 /3F
(A v F3F Scolia oculata (Matsumura, 1911)) ;
ML) (e 7 FHAFANFEBO—TE Eucera sp.)
L) 6. &R L) (e ST NF AT BO—FE Eucera
sp) 37 (BFRAR L) (v ANNFRO—F Ichneumonidae
gen. et sp. indet.) ; 8: (BFRL) (F T I HANFERF

(#4551 1-8) |

Nematopodius oblongs Momoi, 1967) ;

Trypoxylon exiguum Tsuneki, 1956 (HEE)) ; R 9: 7/ A ~ v .
SF GFAEYYFAF) 510 BHRL) (78 A%A % ZiS <
SFBO—FE Vespula sp.) : 11: U4 AF (22 8FF 13 m 6 3

D—Ti Braconidae gen. et sp. indet.) ;12: Y FAHTY (AX

5: (%
; (AR

)
L )

@
ﬁ‘(
K

ogﬁ

‘\ —

@ KS ﬁz

/T~ Oreumenes decoratus (Smith, 1852)) ; 13: (&4 #5372 L) (7

B A A X3F Discoelius zonalis (Panzer, 1801)) .

5) (&L#72 L) T ANFJRO—FE Polistes sp.

RRHMER G T, MOREIXTE 2V, #l
HEHN R -AICEAINTWDI RN, BZ R
7 I NF P jokohamae D FIREMED B D,

6) (LFp72 L) <= NFNTFJE D —Fk Bombus
sp. UBIFHEE)

FFEEGNHEIKAICEAINTEY, {fiE
TREOEENS, <~ AT ARFRBOMET :,’cfoc
WhEHEE SN D, ICREEMF CHEINT

HThHDETHE, NT~IVNTI3F B diversus
Smith, 1869 DAL IR D & D IZ R X 275, &
A U E CIRF D &, I v~~~ AT B
honshuensis (Tkalcu, 1968) X° & A = /L ~NF /35 B,
beaticola (Tkalcu, 1963) HEI7- X 5 72 a4 LT

L, HRIEITTE R0,

7) (BWR7e L) aa /T XF | DO —Fl Lasioglossum
o (& - YERNITHEE)

BERDFEHT, XM D DIRIEL R OIHliH
NIfAND, INTAAFREOANTIIRV L HE
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B 2. 4 BT EETTR (5 R R % ik
i (00 1-10)) . 14 B L) (PHARFREO—
& Ammophila sp.) ; 15: 7 AT (v~ MU i
F Chalybion japonicum (Gribodo, 1883)) ; 16: (4 Fr72
L) (FAE 7 v 7 E/3F Anoplius samariensis (Pallas,
1771)) ;17: 7€ X (AT m 77 E/F Episyron
arrogans (Smith, 1873)) ; 18: F/3F (= /LN NF
Bombus ardens Smith, 1879) ; 19: (&Fr7a L) (& A
FTXF B O —FE Andrenidae sp. (FHIHEE)) ;20 F
HRF (P HARFE FXEO—FE Trypoxylon sp.) ;
21: 7 U NF (e ANF RO —F Ichneumonidae gen.
etsp.indet.) /22: £ T A (F LRI ~3F Xylocopa
appendiculata circumvorans Smith, 1873) ; 23: 7~
NF W[ (7 1~ )L ~NF 73T Bombus ignitus Smith, 1869
F72ld a2~ N 3F B ardens Smith, 187) ;24: 7~

ey Lk s
s

< R

&
Kt

22
E@ﬁ L ks
s A A 'S
2 e M
- 20/ 16
0t A )
@ Ot oA
270 24 21 17

IVNF (7 a~ LN ST Boignitus 121X 3~ VN ST Boardens) ;25 (AF7e L) (B AT AFRO—
fli (BHIHEE) Andrenidae gen. et sp. indet.) ;26: XV /NF (=T SFBO—FE Bombus sp.) ;27: 7 F XAV

(A A F U 3F Megachile sculpturalis Smith, 1853) .

EINDH), FOREE CIIRETH D,
8) [T F /T 7 AXANFJEDO—FE Vespula sp.

BB L ERE & Bz, Bosgils 04 B o

BN TEBY . b OGN 50T
JBAXANFREEHESNDN, ZOFEDFRE
\ZIXEHE OB E ST 20BN B 5728, A
EIIRARETH D,

9) (W72 L) Ny a3y s E/NTF Cyphononyx
fulvognathus (Rohwer, 1911) o (MEBIIZHEE)

HECA Eesares INAV/ANEY o RaN NP A SRSy g W= OIS S
FOBO LA, BAICE A S AT IEECIE
R EDEFNZ D, AELHETEZ T
D%, LRI ITIZRDK L ITIEF— D
KTHLHN, MATENLED BORRL, BA%
BOTH NN TWDLEND, QL RREnD, &
BB IORAICREO ST OIS, KIERHS
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j/l//cl/\}:)o

10) (&FR72 L) N v 3w 7 E/3F Cyphononyx
fulvognathus (Rohwer, 1911) & (PERIITHEE)

ko Ta) ERZRENERKE AR Y ATTIER
CTHDHN, FNdD L0 KA THE L, filfglT
— R RICEA SN TWA EN D, 2EOHEIT
VALY B DD, FDR LHIEND,

1) W) TFATFREIT T EATFRO—
f& Sphecidae or Pompilidae gen. et sp. indet. (FHiZ
HEE)

BH P —ARICRAICE A I N EE T, #irn
TERESITA, ZDEENL, 7T AFEG S
WE 7 EARATFROBRAOF/NITEEEZ 2 b D,
BAKEH ORI PN TV D HEIE, 7 F
NTFREOREEMEN SV, Z O N FEY & R
o T Tz EThIE, a7 a7 F3F
Isodontia nigella (Smith, 1856) 72 &', 7 /X FF} T
OO HRETE RV, WTFIUZEIAKT
i BV TOREBNEETH D,

12) (4 F-7e L) 2N T 7 % 3 F Syrista similis
Mocsary, 1904 (#E7E)

R & A0 D B TAMITEEL T 5, IEfEZR A
EIHE LS, AFELO ) A AT 0T
DERTHEHDLZ b, AR ANRICALN
TeagetER mn L E R AR L RFEE LT, A
FOED, EANFROIALRY T b ANF
Coleocentrus insertus (Ashmead, 1906) D& %/ &
AR LD D, ROy DN EY) & 5
RoleHIBE2 T 5,

13 (7 L) e 2ANFHO—-
Ichneumonidae gen. et sp. indet. (FHIHEE)

PN TOW DR T REILTE R
W, NI TROLNLEOTTIE, =vav s
& & A /3F Brachyzapus nikkoensis (Uchida, 1928) {Z
PI=EG % 50 5, ZORITAEER EICERT S
7 %7 Agelena limbata \Z %S D720, ANFJEH
WTHE,

14) Ta7xe x| 7€/ "FF O Pompilidae
gen. et sp. indet.

MRt g BEPIER /T U Rk T K

AR T BT RV anNLE

(Ve H&NV /BT ]

(R @57 / “FE /i / et

& 81/ 4 7 o

7 F=NRFRO/NIFETH DA, AN S ITEL
TOHEIZINETH D, FOERNLIX, HiHI
R AL B END,

15 (H7e L) ¥ 7 FAFRO—HE
Crabronidae gen. et sp. indet. (FHIHEE)

MR E AT D2 b, A UZF
7' Ectemnius schlettereri (Kohl, 1888) X°7 7 7 ¥ >/
7'F E. rubicola (Dufour & Perris, 1840) & 72 Y OFET
T Bbn o2, MREEIIRNATETH S,

16) (W72 L) AT UV T HFans
Leucospis sinensis Walker, 1860 (HE/E)

INNZHE DN T WD =0T L HR ST L7
W, FDRTER B, BN AT S IR
DK ZRRE LT-EZHTld, AFEOREMEA B,

17) TRECHNF A A VT ans
L. japonica Walker, 1871 %

[y Balf—MxHEm7T Y/ By T HRE=
7 V=BT UM BRI TV AT
=/ ANTFT AL EE ) Hi)

Mt=x2 () BHH~n)

WHICERTEINEERI L EEbN D
[rdA] & DORIFRC.ZDREDOFER 22 (V)
HHIZH L) ITMA T, Fiil SNz BRI D |
ARFELRIETE D, 27ZL, W /= AT7+7
L) EHDHOIT, MRIICERT S KanFL L
BRI T2 Z &, ZOMEDERES
RBEILTWEZH0OD X THD,

18) (%72 L) BB Family, gen. et sp. indet.

19) (&#72 L) Ra A XFEoO—FE Eumenidae gen.
et sp. indet. (FHIHEE)

RuAFRO/NTE L S, PR L
I BN LY R T & Symmorphus 75 L D W]
REMEDR & D03, ARSI, JBELT O E X N #E
Th o,

20) 17 2 AF7 Y | ~F U T JRO—FE Megachile sp.
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MR e Badte  MET Y / JHEAR=
HXMer Ve b=y /R=tHmIHrit=x
EMT MK B &8 NAT ) ETEAT
BIENFEET )V XRFVE/ET Y

TOpant / s5 62 )

TniEl N 2 [ BT LLT B Rl / =16 T A
VD [N R T Vi VRN =—F T AL [
e ]

b=tz /7 =7 7%/ MR

Nliay(1E: Y WA

Mm@~ /& N

=1t 77 ) 18 ) N= AT ) FETHEA
THRIEN] EOERERDOIMEND, B HNITERE
PED AT Y NSFIEOFE L HESND, A EHE
BT E D LI NTWAETD, —RT5HEEe A
N U NF Megachile spissula Cockerell, 1911 12 %
Rzx5, LinL, MR TETUTHE ML) LD
RO, BEHEZEM LT 2V NTNAFY AT M
tsurugensis Cockerell, 1924 & 5 \\MI¥ A~V F U
/NF M. yasumatsui Hirashima, 1974 7¢ £ O IHEMED
BEWH OO, KR GITEOFREIRETH D,

2D) (72 L) B AN FHB O~

Ichneumoninae gen. et sp. indet.

FDOBENDB/NT T Bk A NTF Fileanta
caterythra Townes, Momoi & Townes, 1965, 7+ % &
> & AT Ichneumon longicellus Uchida, 1926 7> A
XNT T e ANF [ sugiharai Uchida, 1935 @ 7]
REMEDS RIS, FEOWIEITEE LV,

22) (AFR72 L) =T NF R —Fi Halictidae
gen. et sp. indet.

FEAITHEE CE RV, ZOERIITINZ, #18
BIZE A SN B 2 & o @8l 6 L T
IANFRFEO R T D ATREMED E,

23) (LFR72 L) a T A_AFRE-ITE AT
NTFFB A J v oNF T B o — FE Halictidae,

Andrenidae or Colletidae gen. et sp. indet.

AKENEDORFEEILITE VN, HEEIROEIZ
T, O3B OWNTTIZR VN EHE SIS,

24) (A7 L) B AANFHEHBO -

Ichneumoninae gen. et sp. indet.

W™ B X T R Y B AN T Ichneumon
niphonicus Uchida, 1926 (ZH. 2 72 < 72V, ZD

DO ANFIIHDENREE> TV RN HDO L%
< BEANRWREOREITINETH 5,

25) (B L) T AFRETITE ANTAF
B> —Ff Halictidae or Andrenidae gen. et sp. indet.

RKE DO ORFEIXTE 20N, fiGEEROHIS
T, FO2BOLEOTIIRW I EHESND,

26) (BRI L) aNT AFRETITE ANTAF
B} > —Ff Halictidae or Andrenidae gen. et sp. indet.

RKE DO ORFEIXTE 20N, fiGREROHIS
T, FO2BOLEOTIIRW N EHESND,

27) [ABT Y NRTF (F@AEHKENTTE] 7T
I 3\FJ@& O—Fk Polistes sp. (X 1:1)

MKy 2F B =7 /7 ) &5 15018
B/ =T VE=NFET Y & E=0mik
W ) RT VRN I BRUHE =T /B b
2B Y UH L T RALE )

GRS NTCDITREILTE 20N, £D
HERIC B D OB ORI 2 T, BRoBIRIC
SONWT TevoZr /) L L, Biins—7Fmn
IR S T=BEBIMENPN TN D, a7
FJ773F P snelleni de Saussure, 1862 D RJREMEN &
%o

Mgt / FE Y A 7 BRUK )

28) (W7 L) =¥ T KRV FA U B RANF
Nematopodius oblongs Momoi, 1967 (X 1:2)

FRAMICERT DT AFE NI
Trypoxylon \Z AT D720, NFOFEBIZH LN
FECTH D, AFICITILHLZ .oz < OB 7 Fd
DND 3, B IEEICRED Te RAE I O A AL
Mo, AfEEEE LT,

29) (&R L) B ANFFO—Ff Ichneumonidae
gen. et sp. indet. (B4 1:3)

MEEROFHLINO~F T 2T 7 FE ANTF
Zatypota albicoxa (Walker, 1874) &7- 0 OHIG % 5%
T HEPNTODRHE S ITR b [FETE
ZNAN

30) [V T )3F | &4 Y F NF Scolia oculata
(Matsumura, 1911) &0 (PERNITIHEE) (B4 1: 4)
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MR Ean s 25 Bea=X7 U / /NET VIR
=B R ROPIE / BEELT Y/ BIR =@ /L T B
NAQ | BR=ATIET A HHTHXETV |

Z DRI OIS, B S NI & [FE
T 5, fifixhdPmis Rk S Tiand
HOOHFITNEL, WIEXTERNHLDDN%E
T2 TREMEIE B B,

3) (AW L) e ST AT ATFRO—TE
Eucerasp. (@I3HEE) (1:5)

ZOFIT, BAEROAIRIC L > TH 2RREF
ETEDLN, THOLNREINTWARWAR T,
BLUTOREIIR#gETH D,

32) (BFR7L) S F AT AT RO —FE
Eucerasp. & (X1:6)

FoOKERERIZ, AR TIHELL T O E X K i
Thd, IIEZL, RXEBaLPMIBBERINT
WADEDRGNS, =R e A HANFRTE
nipponensis (Pérez, 1905) O RIREMEIT & 5,

33) (&#R72 L) & ANNFFO—Fi Ichneumonidae
gen. et sp. indet. ([X]1:7)

72> D ITRERINFEA N RN, FET AT
RO T Y B ANTFHBORIZAZ S, B
WERE TE R0,

34) (LR L) VA NTFE KX Trypoxylon
exiguum Tsuneki, 1956 (#ExE) (B4 1:8)

K TIIETEIZNEETH D235, fHinhizz DR
&SR, AR EESD & ATRO ATRENEILH D,

35) [ A4 N RF ) FFE Y F NF Scolia
historionica (Fabricius, 1787) & (1% 1:9)

MnfE R 25 A \REBEOIH N | B AMS AT
TIVE=N\NFT | VET=ATLEET V=
BTE/ B RTAT ) @MILERAZY / ik
Y RTY RS BET Y ERAREAMESTY
IR @@/ NHZ 7 R fE=> 7 )

ZOEERRN S, A LMIARE L FETE D,
F 1o, il &G - DIEEO K X SREE S
R EHWEIND, TA Ny OIEER T Z & ITR A,
EDOMERRAFIT LTV B,

36) (BB L) 7 a AR A NTIRO—FE Vespula

sp. & (MERNIFHEE) (M 1:10)

BAROREBEINS . 78 AXANRFROFETH A
) LHESNAN, FFEE CIIR#ETH D, B
HPN/NESL<L gL EDTHDLIENDL, TDAED
EZ D,

37) DU 25 ] a~<a3FF 0 —7FE Braconidae
gen. et sp. indet. (X 1:11)

TanfE S e ) KR=HT IR/ /T 253
U7X A%GEZ N W &3 mE~=7 U7
BE CBELKS i~ T VLS ) 7 f] A/
LA E=T  HkZ D |
FRICRR O NT BT, B O E 1 R
Thi0, Tl ZoOBER END, K
ENRFTBRO LT 6 nd Lty ¥
AlZoL Ty (=Fh) 253V LHsHED,
a2 NTFFHOLEREE HIRRIZHIE 2 TV B,

38) [WFAH Y | AXI/NF Oreumenes decoratus
(Smith, 1852) (X 1:12)

Mt aniEl ety B = HEEh =% / Ha T /LA
FoGT VTE=ET M/ B TETRTEL
HZR NI AY/TAVIRTAHALR MY AT Lh
+T /=YY AVRKRE HiE RN AV T
NZ 1S N

M ER M) T XA —T = F Yy Y=
ALTA ]

YR N TR ORE L LI, Z0RE
RSB S, HDNCAREERIESND, 72720,
ZOEBEOEFIL, FEEEOME L 0 ITHE WA
FaINTND, £z, mROEWRE, T0%
FHEMIZ L SR I TS,

39) (& FR72 L) 7 % AT A RXNF Discoelius
zonalis (Panzer, 1801) (IX/1:13)

KRN TZ KR & ST, AR S
DINIATE L FETE %,

40) (A2 L) X T FATFRELITYF AT
J&D—FE Crabronidae gen. et sp. indet. or Cerceris

sp. (#E7E)

ARG DFFEILTE 7200, G2 IROIS:
T, FonFnniiinnefiesnsg,

41) Ta H U V| =& T bt A XF Ichneumon
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yumyum Kriechbaumer, 1895

TRV anlE el By =/NEBET V /| =T}
WOBHR=_"HT VR ST U RER
O/ @I VN T ) RN/ B
TUS=hova b FUREHE BT YA
TN [ F G ARERR ) =JEL

FENEE L E ANTRHZH - T, FFEHRE
T INB KRNI RES TH D, B THMECT
Frl, AL WEHIZEBICRONAFETH D,
B, TWT NIRRT LHHDOIE, TEATE
TV NRFHEHEDRESH HWIE, 5 0DOREF
NhHhol-bDLHERIND,

) =R A RXF ] BT X ARFEO—FH

Pimplinae gen. et sp. indet.

LH RO /N RT YT/ FHERTE R
é(ﬁ/\/ BOPREREC 00/ HORKT Y
THER ) TFTIR A=BLVEE ) HiI#ARD
=E|4Y ]

PR N it

b ANTFRHUL, SN 6 ORI - Tl F
DRL[EBDO S DINZ VD, MRS Z TR
M Tnieb L, MRIET Il b6 T
W5, BB O RGO L O EREEEDIE
DTHLEERE, TET I HTUEANTF
Sericopimpla melanomerus Momoi, 1977 D & 735 b
ANTMA & T2 %, AR 2 HTHFEL, Ml
RO THLZENHFHIZAONLTETH D
2, BT R ThH 5, 722 L, KK
RESHEDIIZ R T, B ERD EFEDOI
T E oI mREMER & 0 | RO EHETLT
LY TIED HALZRY Y,

43) (B L) = LE Y F ZAH U Cerceris
Japonica Ashmead, 1904 (H7E)

MnERE BT =80T Y | =T M7 Uk
FUVBEGHE/ E=— Mk /BT ) TR =%/ B
7 U NE i)

INELZHED =45, Z DB (PR 201
Wil L TERWD, I Z R0 E LI E DA
DAREEN D, AR TIXRWVNEHEE SN D,

44) (#72 L) Fa 3XFEoO—7FE Eumenidae gen.
et sp. indet. (&)

PRVl a5 B =@ ="k / /BT U}
BRBRDVE/ ATV E /IR HEE =)

Y=Y DNy =ty =S > AR s e Sl = B/ A
Ve ANR =5 DxetT7 VNS ) SR =T
DN

72 PNENTHE DS TV D DI, B o¥IE
DEEL WA, BIEOREE NS Ka xFR o/ Mlo
BOLOTHAH LK ND,

45) T2 A4 FK 7| A K7 F O—F Chrysididae
sp. (#E7E)

[RANEEHA 7 Gtk e 7 / 15187 R @R R
ISR ERET U RHOERR G/ F R/
T IM =T W) =BT Yk b
awpnFF /a3 mF Ao

RS H84 70 EOREEITHE LWV DS, 2fRr)7e
FIRr b, B4 R UROREUSTY, REFEH
Symphyta X 7 ¥/ "N FF Argidae DV U F 2T
> Arge similis (Vollenhoven, 1860) @ X 9 12 % Fi,
Z2%e LU vZM=F>Y7 ] LOERIT
A RUFHIRA DR OIRERI LI b D L
T, AROMTH D laetERNmEmV, £,
HERERORBDIX, 7 oKt A RT Chrysis
angolensis Radoszkowski, 1881 7°% - & bFFET %

2N D,

46) (4#72 L) = Y Ra 3F Orancistrocerus
drewseni (de Saussure, 1857)

ZDEFHRN G, FIOMNIATEE RESND,
o, WRICH PR TR, HROHOME
AMZIE B D HFEROEED D, L5 Eh
TWo,

47) (472 L) 7 ¥ 7 b 2 /3F Brachymeria
lasus (Walker, 1941)

FMNTBFIZ, NI TV D2, B L e
2G5y TE%“WJU(FL&# A2 <HZIAEN TV D,

48) T3 L XF ) = b XX X F Sirex nitobei
Matsumura, 1912 a* ¢

EEME RV HEET /= T ERRE M ) FeR
EENRE =T =7 8/ BN T HEB A
JEVAA N | fatk e~ BEEESL v AB muETy
:%/ETJMAk*V%EW%E:E?ﬁ%/
BENXT VT HEE M ReER Y e/ S
gUMTERERESVEERELT Y/ REREELT
VE=HMBET VP A/ EELT VST Y LA
e VK B s B G Ra ) L
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HHL BT E Y T HR=4TE 2 /[
HE > 2 KANT ) )

M anpeig=a UL

M TR E < B D, AHEICFA OBE DRI
IZRBLSNTWD, £, ZOBRESIED R
59, B eBREIC DWW T b IEREICTER &
TWD, BRZFEINEFIZHOWTIZAIB & 135
RN Z DAL, AR ESATWD,

49) TaHxNF| A4 R EO—FE Chrysididae
gen. et sp. indet.

MnE Ry 25kt / 7 U k= / %7
V=7 BiRa=Y7 VRN 0UE &
PeigEE ) NAAY BT L)

AR HITFES ORFEITEE L WA, D%
ST DO NRN S 5 S ERBRS5 T
HENE, HDHWNTY A R T Chrysis ignita
(Linnaeus, 1758) 24§ L CW DL D THA I h, £
OFMEIZONTIE, FE~DOEFEICE- T TE]
ELTNEBONERIZAD Z LITBH LTS
N, TZTHLERTLIHDLFEBL TV
TS,

50 (72 L) A4 7 XA E Ra T
Anterhynchium flavomarginatum (Smith, 1852) (#£7£)
ENPIANERZE TS G E i i S il e P
ERTHEND A, TR AATIE, W E AR A
BN R O EAWHEEC Ml ZIAEN TN D,

5)) Ty Ry 270 by 27 U ARFEO

Eumenes sp.

Mgk Rl B =5/ 567 VBET M 77 h
=BTV ROV TE T XRER BT VE)T
UTEEYAR/ Y7 VFYRAMNTY /=5
TR FVRE ) JEEAVR N TR /N
= AVINT —A It/ 7 @ ik b vt
vabUN

AR D BITFEORFEITOR0HE L <. AWIZIEET
D2 BB T 5 OHEBER L TN D Z
END, XA Y Ny 7 U RTF E fraterculus Dalla
Torre, 1894 & &3 13 Btav 72 < VX720 23, [RIRFICTR
ZONTEHMOBmBOMEZIFETELDLE, IH
K b w27 U XF E. micado Cameron, 1904 T 5 7]

REPED &Y,

50 TYRY 27U by 7 YNTFRO T

Eumenes sp.

YR LAy Ne~v T F o7~ 4
o~/ 3T Al s A=l Y TEAVR K
=T HN ST BT VKT AT @T IR
BTV

AL EZ, by 7 U ARFREOWNT IO
DR EILEE Ly, BAEE o5 2 i iz iE—
HOHEBEDRE PN T RWVEND, I Kby
7 U XF E micado FT21X LT Ny 7 UNRTFE
rubronotatus Pérez, 1905 O R[REMENEV, L L,
AHRAEEIAHTIC /N SR EEBE S L& b ORI T
WHEE, TmROMWETEAIRZ BV TV D Ho
O, HIFEOFREMEILS 5,

53) (L7 L) ¥ H AT RO —FE Ammophila
sp. (X2:14)

MZNEER D AREAIR S, Y~ T HSTF A. infesta
Smith, 1873 ¥ 7= X ¥ ~ ¥ H /X F A vagabunda
Smith, 1856 D\WF LT d 545, WiFED X illi%,
BEMEE CRER O R BN A BLET 2 ER S DT
D AR SIEZ A EDKBNETE 220,

54) 17 HRNF ) ¥~ bV P HNF Chalybion
Jjaponicum (Gribodo, 1882) (X 2: 15)

MnfE K EHEEEET U ET / REANER
HT VBT LR N fk 2 a0 ik 7/
MVTH ) REBTIEART B | Tk T AL
M7+ @7a b/ +NIERY / @T 1~
AL A=V AL K ETIRE=7TX>Y /7 k
T ALT XV RE ) Ei=kn s A |

(7 RAF | 0%, (7 FRF ) Fik) OFEK LR
ENd, BHELTEED T THERD HND,
BASHNZPAHT D IRBEO R IZ A DA IRE % i
HEVWSTHBEBMICEDL T, TOBEMTE
JEWTWEZ EDFEARN S,

55) (&AW L) A4 E 7 v 2 E/3F Anoplius
samariensis (Pallas, 1771) ([ 2: 16)

RO LOMEH OB A E T, AREICFF
HOOENHEICRIL SN TS, lfARED T
BHDHENG, FEHNTZHO0E LR,

56) [Z7F v x| A4 w 77 /T Episyron
arrogans (Smith, 1873) (X 2: 17)

Mo R S FRECFHEETRIRET VT 1 2y
R 7FNBTMXUT ) AFT Y [ B =
HEME T ) FYEY T M =T7 U =T %

75
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EHIMET VT —=F/ NRTTFFI T hF¥o/ =
W=7 ARG/ Ly 7 ERBAK 7T/ ¥
AN ) TUREBESET Vi T / 7 31
T VRIS /i)

BHIROBOABHIZED F THEN T X, K
TR OOEBRNY U IRGE L BB TV
%, ITHEL, ZNOERELIRBISN TN,

57) [ XF | @< )LoNF 23 F Bombus ardens
Smith, 1879 & (IX] 2: 18)

M K2t/ BE7 T RERVE/
ERUVIEEROPE BTV R=ET REA T
U/ BNNIRTF=TEHF VBT /BT

FERRIL (358 Z#B%T 2060 THA S, [H
FGNNTF | (RNTFNTF) OFETHDH L ITERH
LTCWDER, ZO—FEOANTHDLFITITEZE-
TIEWeholmk 5 Th 5,

58) (&7 L) B AT IF RO —Fl Andrenidae
sp. (HEE) (X12:19)

59) [ FHRF | OHRFERXFEDO
Trypoxylon sp. (X 2: 20)

TR anE 25 BaP e hEREaET Y / EETHM
Xk /Mgt ) o RAeENBE ) EE 2 fia )
HEBE~TERT MEVAZFE= /MK &/ i Erh
=N/ THRIEV 0T @T /K fFT - HmE s
7 @A K=/ AVHI=/ 7T @AX
RIUTWHET T A2 b BHKEY) =ATR=T%
V7T AN/ VIRT AL a b= =
T FERF /R e T =X Y |

BHRICERL, TONMIZZ EEE AL FR
EOBEMZTZLTWDZ EnD, e bz, W
BT HNRTFE RFREO—FEHETE D0,
FEORIEE CIIREETH 5, FEFROBHKE H 72
7o, EHERZHT 2 B OREIE IOV TE K
INTn5,

60) T35 ] & A 3F R —Ff Ichneumonidae
gen. et sp. indet. ([X] 2:21)

MRy oy Be 7V JEERET VEET
INF S SCF Rt =T 4T Y iee R 2
ERIVE/ IMRE/EHY AR =TT S
A INE ) Fi RV

R L, ZOMT TS oE T, 8
WIS mD XL D 7 (BER) N DHEkNBRT
W5,

61) A>T A4 —L{F~/NF < )LXF 7 <N
F 1 F L7~ N F Xylocopa appendiculata
circumvorans Smith, 1873 & ([X] 2: 22)

M Ry Ba=ms 5 =K1E7 VB
my )RRl 7 BT VER 7 REREAET Y
TREM M PERE=NT UV O=8t7 U N7
PRI R=FT V) T @AIART BT v T+
TR T [RANAITE] BB N~/ ALIR
YroglnmEe Ava/ T VE Kb = =
M=, va b/ 7Y HEERET LT H LA
HATMTRT | =47 VUV E=2 77 |
BT a%B5 ] L OBEBGEVERNS, 20
FEFRIE THBV) OB TH D, e, 078 %
RO, EHRTIER LN OMIEY 257 L
T2 REMHFONTH DA, MEOKHE TIEE
K E TV, EOEEMEDRIEDIZ),
KMHPICHEEBLER L, 7VICEL<GET 5 &
WO Te BRI D £ C, WIERBIENEZ 5,

62) 7~ RF ) 7 a~< LT 3F Bombus
ignitus Smith, 1869 ¥ 721X = ~ /LN F N F B,
ardens Smith, 1879 & (X 2: 23)

EINODIEF VA IS NN/ =0 VAN aVAS A= el e ¢
AVANFTRFEHEIND D, RETIENT
NOOMETEIX LN, THE] LRRFR LTV 5,
WTFNORICE L, 672 TH D,

63) 7<=V RF ] 7 a< )L/} 3F B ignitus
Flidama~ ATt T B ardens & (X 2:24)

[ Re e he=R0 2EBHET N
PR =T IR AE M/ T U BTN 7 BN
INA | NT AT b F=filr L/ oY A
B ERT Y I EXVET=BT - A nlE /BT E
VTFHN~ETANT | I—THELETEHEY I T
T T~V i ik s v Fva ) ) EE
7 iRy

NI NG NN/ =0 VAN RVAS A= el = ¢
I ANFT AT EHEESNDEN, KR THRED
WP DFEEIL LTV, B BB Z OV TEE
BTBHELEHIT, TOEOEKRTHD Z L bk~
TW5, FEFOERICEINIE, T RTHE
IR, ANERET D2 L3 WEEZFEHR L 2R
bh, BELIFEFIZWBEIRIZOVWTOE &
THAIM, TNDEMNTHECHIT Z L TE
LLEfEIN TV EZITRIN D,
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64) (LFR72 L) B A NF ST EO—FE Andrenidae
gen. et sp. indet. (BHIHEE) (X 2:25)

HDHNEE ANTAFRO—FETITRWV L HE
EINAN, AT, ZOWED LAV,

65) [V NRF LR FAF| v ANFAFIED—
i Bombus sp. (IX] 2: 26)

(R @/ Hve s 27 ) 2= B/
REREREI BT VRT I /7 nxx€ /)
=EVH=ET )V WEANEL=FTH/ TP
7V ) BT VMEX BT A 2@ T HETH=
ETV | @NMEMNA@EINFIE ]

TR +N4EASA 0/ NH@ZAE i/ W=
HOE /|

KD 2 BB TN D, KOB#E R L,
FZIWCHWAONTZERNBIX, KOS DT A A
< /LN 3F B, hypocrita Pérez, 1905 D &L 9 (\ZHE %
L3, RETIEWETE 2V, /MIOL DT, £
DEENL AT NANTRFOIDLIIZH A X
Lo THIEHRE) LD b, BARDHIME
IZBWT, BTG SNEKOFTHRENER® 5,

66) [ 7 F XAV | A F Y NF Megachile
sculpturalis Smith, 1853 ¢ (<] 2:27)

EHmitBEaEK= v 7Y EBOETRARE
B/ RETR AT e=UZ IR/ N=A
TRT | ARG W M ET VTR YR
WVET NI R @K W = =BT Yy =T
AT H ) W@V N~/ AL TEES R/
HEE BT L)

I RIEM O A Z o eiE, —RT 2
& 7 A% Y NTF M. pseudomonticola Hedicke, 1925
Eb BT, &b S KRR R~
BTV DEROIRIEN ST, AANF VAT M.
sculpturalis &9 519 3% LIS L5,

67) (BFR72 L) = v AR /NF X /NF Bembix
niphonica Smith, 1873

ZDEEBRN OATE L [FETE 228, MHHNT
R E Liawy, E£72, HIRIISRBEICEAasnT
WLHRND LT, ECEEZ TNz O TH
5

68) (4Fr7e L) 7 IV NFXF Thyreus
decorus (Smith, 1852)

Frfr OF VBRI A, IR O fedms R > T
i Tkh ., AfEEFREEND,

69) (HW7R L) NTT AT R AFUNF
Euaspis basalis (Ritsema, 1874)

KIEDOMEFDEFEEZ b BB INTATE &
[FE S D,

70) TIYANF —HIFANF ~REIMNFTE
"W | =K v I Y N T Apis cerana japonica
Radszkowski, 1887

PRV anE K N T f| 2 B =fifL LS ) 3 25
Ut RN il A B8R/ [B] N K E F R
AN

ZOEFEIRENL, AfELFRESND, ERT
L BRIl D SRl e, FoRsIcIE T Gl
) DRI EITHCT L FEZ BTN D, [~
EDOBRTBIR THEDI., BHH 7 0 A X ANRF
J& Vespula % W3 278, TERHIZNICIRE S H
b DTN 2 ENEZ 5,

71) TAF A% 20T F/3F Sphex diabolicus
Smith, 1858

KN N TV D IS A2, 25N ERAT,
RIS O AN HOICH OIS THDENL L
T, HENCAREERIESND, R F D% &
OMFRNT TR | LB LS, B A
THETNERLIELDOTHA D,

72) (&#72 L) & A XF O —Ff Ichneumonidae
gen. et sp. indet.

2MEEH DT E BT, KEANO~ X TEAT
A X F Stauropoctonus bombycivorus (Gravenhorst,
1829) D L H T HIEZ B M, IV TO D RN S
BRHEAFRET D22 LIETERY, ARy T A
NF#iF} Anomaloninae, 7 A /X F HiF} Ophioninae
HHWIE, AT v AT #E Tryphoninae 7 A
NFE RXE Netelia 2MER & 72572595,

) Tz XF | AN UNFE O
Megachilidae sp. (BHIHEE)

Mg RV A 5 PR B EEE / B0 Bi=he
sUTHE =t T ) | =BT O EET VN
INT TV TR = T REBARY T ) =
MHET UBE “ANKR=RT Y/ FlE s i

77
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Tl KRIMANET/N/FVERY 7=/ E7MAE
TV /RERA =T [/NFY ZA b AEERT T
A AEW ) ) R=kT | BT @7 KB K=1
TV TN TRV ) PR Nl m o
VIBEFVER =LA HrEm s PEA L
NI NFRL NE=/ HMLLE T @@Eik
ST |

(B eantbs /€ /7 R LY
Hrni-zo2Eicmz, ERY 7 =7
HET V] ol LERENL, AT UATEO
—FE TRV EHEII SN D 2, BIEIXTE 20,
HRRIC LE, WEOTZ DI Y ANF ORI KEE
L. TOEERTERA 2T 2 sUZBBRGE D,

74) (ZLFRIR L) NT T AYFANF O

Megacampsomeris sp. &

75) (LF L) NTFHYFARFDO &

Megacampsomeris sp. %

76) (4 FR72 L) 7 &7 F /3F Sphex argentatum
Fabricius, 1787 o0 (HE7E)

JEREI R R S R A DD, LY FAFHD
B LY b RAUTHE T AR R e R & &R0, $RE
DEZAECLDEHNES KRB IN TV DR BE
95 L. 7 a T T S argentatum D FIREMEIXH D,

77) (AFRZR L) AR T ANRFHESD H T
7 ANF i D —FE Anomaloninae or Ophioninae
gen. et sp. indet.

Mtk 2 I REEERY ) REERVREMY v
TR WMV e = E ) T MR ES T
BEEH/BERSTY )

78) (72 L) BB Fam., gen. et sp. indet.

el g Bt 7 Vs ) =REET V/INET Y
Bl =fe s mr BT ) PYRE7 | Rt B E =
V| RFINVE T VIR Hi ) NF =K
N T VAR T

79) (&FR72 L) @~ 2 3FF O —Ff Braconidae
gen. et sp. indet. (FHIHEE)

80) (472 L) ¥/ MU NF3F Coelioxys
yanonis Matsumura, 1912 ¢

HERZ BB 21T U, T OAEFGOHEAL

WZINA BN R - TR e DR B A
MLFESND, 0B, FAEORKE 2T
Uil R D OESHBIRA S TN D,

81) (KW L) NT T AYFANF O~

Megacampsomeris sp. %

82) (Z4F-72L) Y RU ant AFEo—Ffl
Sphecodes sp.

oo RESITMA, B2 UoPHY RY
IANFATFREHBITE DD, KD BT
EFETIIREETH D,

83) (&L#r72 L) 7 4 W% 2 ,~F 3F Halictus
aerarius Smith, 1873 (HEE)

EHPE AT R, BHEARNMA LN
ZOEHNG, @EEZRBOATHERILLIZHD
TIERVINEHERI SN D,

84) (4 #R72 L) FIAH] Family, gen. et sp. indet.

EANRFR, avanFRBHLZWIET UK
Formicidae D ML B A3, 7 w XTFEHOAIHEM: G
H5,

85) (&M/e L) b A/NFEDO—FE Ichneumonidae
gen. et sp. indet. (FHIHEE)

86) (X4 FR72 L) 7 H A A A Fwv/NF Rhynchium
quinquecinctum (Fabricius, 1787) (i)

RO GBS D BIT, AFEEHEE S D,

87) (&7 L) I B N7 K NF
Pararrhynchium ornatum (Smith, 1852) o

M RV2g By =/ a7V | =8/ 5
T VMEERGAE ) SRR - It RE
J FiRER = U PANES /7Y
&V DT BIEE OB ORI Z T, & Ohb
EOEHNL, KAEEREIND, T&/ =/
MR <) DI LENE, AEHiWEZHL DL
HIE LT,

88) (4 72 L) B A NFH O — F?
Ichneumonidae gen. et sp. indet. (FHIHEE)

Ml ok Y4By R/ BHEE BT REPR /LT
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MEERN/ TV

77U & AXFHliE} Cryptinae O/NUFEIZ L Z 72
<HARWA, WRARAAFREL G Te—#E CREN
LS, #R S EORYE L,

89) (&#72 L) 7 UFRo—FE? Formicidae gen. et
sp. indet. (BHIHEE)

Mt R 2 HEBENT Y I PENT VDR
RT Y REREBEAPT AR A

T U (FBER) ([CRAL, MakETE
DT ORHIE. AR TITREA R,

90) TERw M K M =7 7 hl T
V| U~ /) A 73F Euurobracon yokahamae (Dalla
Torre, 1898) o ¢

IRV nERe S EBAREET Y/ E=Ffm, han
T UMNEREET Y/ AR PUARANTIRE RN/
FBRE/7myEVYNU~F— 7Y /T V=
BF IR IME /| 2 L ARNREA = F L — N5
FeL U B REAFIAR S Y AT AL

Db (=% F5H) ) LEEPEVWEEZZD
NTWzXH>Thsd, TOFHELREINE DA )
O, ARFEIZB W CTRERED XBEBRIZ ST B
TWe kRIS hb, EIVELLIOZEDO XD
M, FHCRITIT=ARICHBET 5 S F 285130
D The< | 2ARDFEINER L FEINE & DX 72
ENTWD, TOHBME LT &) 2an<T
WADIE, B, FHROTZDOFHE D 1T TH
HENLFEITHL - TW- s R EN 5, BT
HIoREEE T b bNTWARbE, &
DL B REHDED,

91) (47 L) FH Y B ANRFHEO—FE:
Cryptinae gen. et sp. indet. %

PN REB e rb, BELLIETF ¥
2/ HY RU MF U B XA NF Ateleute minusculae
(Uchida, 1955), ¥~% 7 a Ry RHY & ANF
Gotra octocincta (Ashmead, 1906) & 5 Md= % |k
U & A/NF Ischnus splendens Watanabe, 2019 DU
TNNTHLEEZDOND, WTHhOREL, HiF
DOHME (BHE - =) HFIZ590 L T2 rrReE

TEE,

92) o HxA"TF| eI T UFRAFIRO
Tremex sp. &

T AnlEl 25 FIREEE N T =R 6/ PEH ANk

CHTIVRETHRIT /R FT=KET ) EREE
JEFT U~/ L=taa R UMEIT LRV R
K52V )

BRI ETHCBRN S, SN 77 VX
INTFJE Tremex EHIESIL, P THE T T T FF
T. longicollis Konow, 1896 D FIHEMEN 8 523, AKX
Tl 7o FE R E E TITFEEL VY,

93) (XFR72 L) A AR A F T /3F Megarhyssa
praecellens (Tosquinet, 1889) ¢

B OB EERIIRITHE I TR0, K
BXOHOEE LEEIVEOR I ARE L FTE
Lz, ot bERIZAOGND AT HANFOFET
»H5H,

94) (4Fp7e L) 7T ANNFE K% D —Fl Netelia
sp. (&) ¢

TRt 28 sReas N7 [ IRE B HR—
BT BB R EARCAPIE ) BT

a2 NF R E R /3F HE Rogadinae D FE
Wb RZ D0, BIERNZRAETING T ANRTFE R
J& DR & [FE LTz,

95) (&#72 L) =~/ NFFLDO—FE Braconidae sp.

BRI RS 3~ 2 NF R E B 508,
TN EDFRIEZTE 220,

96) (ZFR72 L) =V 7R Y AT H e ASF Ephialtes
hokkaidonis Uchida, 1928 ¢

FEINEOEI EREDONOARFE L FRE LT,
ANFEOFER CICERT D R A AFHICFEET DT
B, PO TEAFERICEBICRON-ETH D
LEZND,

97) (&#r7e L) & A/XFFLO—FE : Ichneumonidae
gen. et sp. indet. $

MmooV #2 5 Bh, / BREE R M ERIPIE / B
ANFEET Y SR E VN BT =T 501

TV e ANRNTFHFPHIRZ DD, TNEWET
LT OE®RE, RN/ DHZ LILTE R
NoT,

9) (HFRL) XT VA FTH AU B ARF
Acroricnus ambulator ambulator (Smith, 1874) 2
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INERBEEATHD Z LTz, #iriTnsd
R&E X, ENICET DRBMEITNTAHELL,
BEZIELNRN ENOAREEFELE, Ka
/NF¥H Bumenidae |ZFAT D720, AFELDIZE
WHETH D,

9) v yvm] ATV EANTFHFO
Cryptinae gen. et sp. indet. ¢

M Ry Beafi=n8a7 Y /NERT Y
NGRS M / 1 =R =87 U PRE R
INEHL & IR RS A D AU B ARF 3K
FEVD AN, RO K S ITHEBRIKICIRE Lo &
D& LIEARE b ORITELED— N, LD
IRV WV, FAERICRBIT 2RO OEINE L T
B (8) ] EFRL TWZFHRHARILD,

100) 7 m/\E] & T X ANRFIEO—FE Pimplasp.

(H BEPERI TV BRI RER V=
BRIV =M IEBRT IV TEY R VEE
J iR

BEOLLAFELTE T X AT P aethiops
Curtis, 1828 . ¥ A ~A & 7 % & A/F P. luctuosa
Smith, 1874 , 7 v 7 I & T % v A /NF P, pluto
Ashmead, 1906 DWW F NN TH A 9,

101) (&#R72 L) BAH] Fam., gen. et sp. indet.

TN avanF R, B ANRTFR, AT T an
FF} Torymidae |2 7.2 5725, #EREIL S TR,

102) (&#7L) v A AFEO—F Ichneumonidae
gen. et sp. indet.

bt 7 ¥ b ANFHfliF} O Dolichomitus DFE & 5
WX =7 7 A F H e AXF Paraperithous chui
(Uchida, 1934). Perithous OFf, 7 A~<)Lt A /\F
iRl Lissonota O—FEDWTIINTHA 9,

103) (£ F7AAL) 43Ry ¥EAF

Gasteruption japonicus Cameron, 1888

MnE ey BEePIFhy /&) 7 b R==
Y ORT Y AR VETEIL ALY =) T
I TR @A 2 fla U v B E i

ARBLOERICH D BESGENS, HL
MICAFE L [FESND, TREAFIA L3 U Hiv)
LOEIRMNG, FEERO TREFILICHAD T3
HraRoTWnWiEZ ensEz b, NRIE VAL

Y=F) EeLHR TH T =) OB D
WL TH A I L EZDBND,

104) (&#72 L) B AU v X NXFHE Acroricnus
JBD—FE Acroricnus sp.

FbDXT AT NV v AT OAREN
PRV NERERTFIEE SRR oo, 4
nigriscutellatus Uchida, 1930 D RJEMEDN & 5,

105) (472 L) P U B AXAANFHEF O
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Diet of Xenopus laevis and Lithobates catesbeianus Trapped in Nakaogino
Area, Atsugi, Kanagawa Prefecture, Japan

FAAREA D - FREHHD &2 - XFRieAC v

Ryoko Marsumoto", Sakae SUWABE? & Haruki KARUBE"

Abstract. Atsugi Children’s Wood Park is located in Nakaogino, Atsugi, Kanagawa Prefecture.
Since 2015, two alien species, African clawed frogs (Xenopus laevis) and American bullfrogs (Litho-
bates catesbeianus), have been found in ponds and waterways that were newly created in this park,
an area previously occupied by disused rice-fields. These new ponds are important habitats for several
rare endemic species, including two odonatans, the Siberian winter damselfly (Sympecma paedisca)
and the Four-spotted chaser dragonfly (Libellula quadrimaculata). The primary threat posed by the
two alien frog species is considered to be predation, and we therefore examined the stomach contents
of individual frogs trapped in this park. The results indicate that the diet of Xenopus laevis is domi-
nated by aquatic arthropods, especially larval Odonata, although a Japanese Eight-barbel loach (Lefua
echigonia), an Endangered IB species in the Red data book of Kanagawa Prefecture, was also identi-
fied. Lithobates catesbeianus, on the other hand, preyed on various arthropods, more than half of
which were terrestrial species. However, L. catesbeianus fed less frequently on aquatic species than X.
laevis, larval odonatans were again dominant among its aquatic prey. The predation pressure exerted
by the two alien species on Sympecma paedisca and Libellula quadrimaculata could not be deter-
mined decisively in this study, given the number of sampled individuals and the limited sampling-
period. However, as the artificial ponds are small, with few places to escape from predators, the alien
species could be threat to any vertebrate or invertebrate living there. The invasion of alien species into
newly built ponds in the Atsugi Children’s Wood Park has continued, despite continued monitoring.

Active control of alien species is crucial for conservation of rare endemic species in this area.

Key words: Amphibia, Anura, Alien species, Endemic species
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Fig. 1. A map showing the research point, Atsugi Children' s Wood Park (A), Atsugi, Kanagawa. The figure is modified
from the map published by Geospatial Information Library (URL: https://maps.gsi.go.jp).

1. ARBFEOFARS (A, #RNEART TR D [HOXZ &6 ORAR . R IT BRI
(% 1[E 1 Web) (URL: https:/maps.gsi.go.jp) & FV 7=.

NEX1H (Park are

0 100 m
20 40 &0 8 BA kBB AR

Fig. 2. Amap of the Atsugi Children” s Wood Park and the Benten pond located nearby: A, pond 1; B, pond 2; C, waterway;
D, rice field; E, Benten pond. The figure is modified from the information map of the park.
2. HOEZ ELORAREBOBET 2 RRILOMO LR X, AR Z L.
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: 'merican bullfrog:
Fig. 3. Two newly build ponds in the Atsugi Children’s Wood Park in 2015; A, pond 1 and 2 where American bullfrogs (Lithobates
catesbeianus) and African clawed frogs (Xenopus laevis) were trapped; B, a view of pond 2; C, an American bullfrog trapped in
the pond 2.
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Diet of Xenopus laevis and Lithobates catesbeianus

EREO/NS72 713 (¢ 15 X 65 em), 72HOUHIITIT
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R (Fig 30), KEITIET AT AT )R
Y~ T AT EOLERFEOIREN DL S T
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G0 F T REREEIT - 72, RESHIZRERIT,
RO =D DRREDRMFRIDO S DRE
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Table 1. Specimen list of Xenopus laevis captured during 2015-2016 with body size and stomach contents
£ 1.2015-2016 FRIHIIE S N7e T 7 U > A 2 L OFHAME K OV'E WA

Snout-vent Body

Stage/ Prey Trapped

Specimen No. Sex I(t:.:g"t; weight (g) Prey items RREY Elements habitat D3te location it 2T
KPM-NFA 203 M 44 - - 20151129 pond 2 =8ith 2
KPM-NFA 204 F 47 unidentified F8 20151129 pond 2 t=8ith 2
unidentified ;]
unidentified B3
KPM-NFA 205 M 46 11.9 - - 20151129 pond 2 f=&Hith 2
KPM-NFA 206 F 49 unidentified <R 20151129 pond 2 t=8ith 2
KPM-NFA 207 M 49 13.7 - - 20151129 pond 2 T=8Hith 2
KPM-NFA 208 F 50 Aeshnidae YUoIHO—1E WHR) larvae A 20151129 pond 2 t=&Hith 2
KPM-NFA 209 F 44 11.4 - - 20151129 pond 2 1=8ith 2
KPM-NFA 210 - 46 - - 20151129 pond 2 f=&Hith 2
KPM-NFA 211 M 48 Sigara substriata a3IX LY 20151129 pond 2 T=sHith 2
KPM-NFA 212 - 52 Lepidoptera FavHO—E (HhHR) larvae T 20151129 pond 2 t=8ith 2
Agabus japonicus k4L pmnly) A
? Xenogryllus marmoratus <. ? T
KPM-NFA 310 M 69 17 Araneae JEBO—FE () legs A 20160524 rice-field JKE
Lestes sp. FAAUHRBNO—E R) larvae A
KPM-NFA 311 M 66 22 Libellulidae FARBO—FE ($R) larvae A 20160524 rice-field kM
KPM-NFA 316 F 56 13 Lefua echigonia RETES I A 20160513 pond 2 t=&Hith 2
KPM-NFA 331 M 65 30.7 - - 20160624
KPM-NFA 332 M 60 25.9 - - 20160624
KPM-NFA 333 F 58 25.1 Coenagrionidae AR E O—1B(R#B%S) caudal gill A 20160624
KPM-NFA 334 F 56 20.1 ? Odontomyia garatas aHB/ZXTT HR)? larvae A 20160624
KPM-NFA 335 M 45 8.1 Lestes sp. TFAANURBED—FE ($HHE) larvae A 20160624
unidentified B
Libellulidae roRBEO—E (HHR) larvae A
Sternolophus rufipes EAH LY A
KPM-NFA 351 M 68 46 - - 201609**
KPM-NFA 352 M 57 23 - - 201609**
KPM-NFA 353 F 53 24 Libellulidae o RE O—FEEHR) larvae A 201609**
KPM-NFA 354 F 52 15 Tipulidae HHUREO—E (48) pupa A 201609%*
unidentified T8

Abbreviations in prey habitat: A, aquatic; T, terrestrial.
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Table 2. Specimen list of Lithobates catesbeianus captured in 2016 with body size and stomach contents
72 2. 2016 FITIHE S NIZ D > H TV OFHAE R ONE NEY)

Snout-

vent Body Prey part of
Specimen No. Sex length ;:N(el?h Prey items BEAEYH habitat body Date
(mm) 9
KPM-NFA 312 M 94 57 Araneae JEEHD—E T 20160524
KPM-NFA 313 M 70 20 Gerris latiabdominis EXT AR WS
Orthetrum triangulare melania AAA DI R (HR) A larvae 20160524
KPM-NFA 314 M 63 15 Gerris gracilicornis aEFHT AR WS
Gerridae FAUREO—FE(AD—E) WS part of body
Gerris latiabdominis EXT AR ws
Gerris gracilicornis aEFTHT AR Ws
Araneae JEBO—FE () T legs 20160513
Lepidoptera FaoEHO—EHR) T larvae
KPM-NFA 315 F 70 20 - 20160513
KPM-NFA 317 F 54 10 - 20160508
KPM-NFA 318 F 70 27 - 20160513
KPM-NFA 319 F 77 46 Polydesmidae FEXYRTHEO—E T
Osphya orientalis FAAEFHIF* 201605%x
Paracercion calamorum calamorum ZRAA R T
Coenagrionidae A URE O—FE (B) T wing
Coenagrionidae A UREO—FE (B) T wing
Paracercion calamorum calamorum 284 k2R (FaER) T trunk
Paracercion calamorum calamorum 284 k2R (FaER) T trunk
unidentified ]
KPM-NFA 320 79 30 - 201605%*
KPM-NFA 321 63 17 - 201605%*
KPM-NFA 336 90 65.2 Gerris latiabdominis EAT AR ws 20160624
Hydrochara affinis aHLY A
Sternolophus rufipes EAR LY A
Libellulidae b AREO—1E (S HR) A larvae
KPM-NFA 337 87 60.9  Aeshnidae VUIEO—E (HHR) A larvae 20160624
Aeshnidae YUOREO—EHR) A larvae
KPM-NFA 338 83 42.7  Araneae JEED—7E T 20160624
Araneae JEEBD—7E T
Araneae JEBD—1& T
KPM-NFA 339 74 32.8 - 20160624
KPM-NFA 340 78 37.3  Poecilocoris lewisi FTHROFRIAALY T 20160624
Sastragala esakii IHXREVFY/AALY T
Gerris latiabdominis EATAUR ws
Araneae JEBD—7E T
Elateridae IAYELVED—TE T
KPM-NFA 341 75 36.2 Odonata [ ] T legs 20160624
KPM-NFA 342 79 29.4 Gerris latiabdominis EAT AR ws 20160624
Pseudothemis zonata AT HRIUR(HR) A larvae
Libellulidae roRREO—FE (HHHR) A larvae
Gryllotalpidae TIHED—1E T
KPM-NFA 343 59 17.6 - 20160624
KPM-NFA 344 48 8.8 Elateridae IAYFRLIEDO—FE T 20160624
Anoplogenius cyanescens FRYIFEHLY T
unidentified ]
KPM-NFA 355 99.5 116 Araneae JEBD—1E T 201609%*
Coleoptera I Fa B O (#) T leas
KPM-NFA 356 75.4 53 - 201609%*
KPM-NFA 357 81.8 60 - 201609%*
KPM-NFA 358 88 72 - 201609%*
KPM-NFA 359 98 110 Araneae JEBO—#E (B T head 201609
Araneae JEBO—FE (1) T legs
Araneae JEEBD—7E T
Araneae JEBD—1E T
Araneae JEBEO—FEHD T leas
Araneae JEBO—E () T legs
Araneae JEBO—FE (M) T legs
Libellulidae roREO—TE (S R) A larvae
Orthetrum sp. SHANSEURBEDO—TEHR) A larvae
KPM-NFA 360 79 53 - 201609%*
KPM-NFA 361 91 66 - 201609%*
KPM-NFA 362 77 45 - 201609%*
KPM-NFA 363 63 19 - 201609%*
KPM-NFA 364 60 18 - 201609%*
KPM-NFA 365 78 48 - 201609%*
KPM-NFA 366 83 60 Gerridae TAUREO—E(RD—ER) WS
Araneae JEED—iE T
Araneae JEBD—7E T
Aqrypnus sp. HEXOUBO—TE T 2016093
Pheropsophus jessoensis SATIIILY T
Lachnocrepis prolixa ryPYTLY T
Coleoptera ayFa 8 () T leas
Pseudothemis zonata aVTHRRUR(HR) A larvae
Formicidae TURO—E T
unidentified fAIMDKEE mandible
unidentified T
KPM-NFA 367 M 127 158 - 20161018
KPM-NFA 368 F 97 101 - 201 6%k0kk
KPM-NFA 369 M 72 33 - 201 6%kkk
KPM-NFA 370 M 42 5.9 - 201 6%kkk
KPM-NFA 371 M 40 4.7 Orthetrum albistylum SARSRUR (S R) A larvae 2016%%kx
M Sympetrum eroticum eroticum RAZTTHI(BR) T adult
KPM-NFA 372 M 41 4.2 Araneae JEED—& T 201 Btk
M Polycanthagyna melanictera YIRS R) A larvae
M unidentified T8
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KPM-NFA 373 F 38 4.4 - 201 6kkkk
KPM-NFA 374 F 36 3.4 unidentified L] 201 6ok
KPM-NFA 375 F 39 4.2 Tipulidae HAVKREDO—E T 201 Gk

Pristomyrmex punctatus TIATY) T

unidentified NG|
KPM-NFA 376 M 37 4.1 Sympetrum sp. ThREEH =) A

Polycanthagyna melanictera IV 2EhR) A
KPM-NFA 377 M 37 4 Aeshnidae YIEHR) A larvae 2016%kkk

? Diestrammena apicalis hvkH<? T

unidentified B

unidentified ]
KPM-NFA 378 M 48 13.4  Polydesmidae FEXYITHRO—E T 20161025

Platynus protensus aESHATILY T

unidentified THERGED) wings

unidentified ~BR

Armadillidium vulgare Aod LY T
KPM-NFA 379 M 39.5 8.8 Hypera zoilus AAZAVA LY T larvae 20161025

Lepidoptera FayBO—iEHR) T

Lasius sp. TTUE T
KPM-NFA380 M 40 7.2 Sternolophus rufipes EXH LY A 20161025

unidentified ]
KPM-NFA 381 F 39 6.2 - 20161025
KPM-NFA 382 M 35.5 4.4 Aphididae TISLUHO—1E T 20161025

Araneae A= T

Diptera NIH T
KPM-NFA 383 F 35 4.4 Polydesmidae FTEVRTHO—E T 20161025

Insect indet. B8 ca) wing

Diptera NIHE T

Lasius sp. TR T

unidentified B

unidentified B

unidentified N
KPM-NFA 384 M 32 3.3 - 20161025
KPM-NFA 385 M 51 9.6 Araneae 2EH (§h) T legs 20161008

Anax nigrofasciatus nigrofasciatus JRRTEUXIHR) A larvae

Cercion calamorum calamorum B4 hhRER) A larvae

Anax nigrofasciatus nigrofasciatus 7RARCFUYLT A larvae

Polycanthagyna melanictera YIYvU2(EhR) A larvae

Anax nigrofasciatus nigrofasciatus JBRTFXL Y2 (EhR) A larvae
KPM-NFA 386 M 35 3.7 unidentified G 20161008
KPM-NFA 387 F 47 7.3 Macroscytus japonensis VFAALY T 20161106
KPM-NFA 388 M 50 11.8 - 20161106
KPM-NFA 389 M 46 7.4 - 20161106
KPM-NFA 390 F 38 4.9 - 20161106
KPM-NFA 391 M 37 4.4 Amara simplicidens aTILABTILY T 20161106

Geophilomorpha SLHTH T
KPM-NFA 392 F 32 3.8 - 20161106
KPM-NFA 393 M 35 3.5 - 20161106
KPM-NFA 394 F 34 3.4 - 20160917
KPM-NFA 395 M 35 4.5 - 20160917-20161002
KPM-NFA 396 M 33 3.3 - 20160917-20161002
KPM-NFA 397 M 35 3.6 Platynus magnus AAESRTS LY T 20160917-20161002
KPM-NFA 398 M 36 4.5 - 20160917-20161002
KPM-NFA 399 F 35 3.6 - 20160917-20161002
KPM-NFA 400 M 45 9.1 - 20160917-20161002
KPM-NFA 401 F 34 3.5 - 20160917-20161002
KPM-NFA 402 M 36 4.1 Dimorphopterus sp. FHAALVED—TE T 20160917-20161002

Formicidae TUR TERE T

unidentified B
KPM-NFA 403 M 97 66.6 - 201609**—201910%*
KPM-NFA 404 M 40 1.0 - 201609**—-201910%*
KPM-NFA 405 F 38 3.0 Geothelphusa dehaani HIH= A 20161023
KPM-NFA 406 M 45 7.7 Lepidoptera FavBEO—E(HHR) T larvae 20161023
KPM-NFA 407 F 38 4.5 Polydesmidae AEXYRTHEO—FE T

Coleoptera 39 F a7y BO—RERD) T leas

Diptera NIBD—& T 201609%+—201910%*
KPM-NFA 408 F 39 3.7 Polydesmidae FTEVYRTHO—E T 201609%*-201910%*
KPM-NFA 409 M 41 4.8 Polydesmidae FTEXYRATHO—E T 201609%+—201910%*

Lepidoptera FavBO—iEEHR) T larvae

unidentified ]
KPM-NFA 410 F 35 4.1 unidentified T8 201609%%—-201910%%
KPM-NFA 411 F 39 5.9 Sternolophus rufipes EA LY A 201609**—-201910%*
KPM-NFA 412 M 35 3.4 Polydesmidae AEXYRTHO—FE T 201609%*-201910%

Sigara sp. axX L+ a A

2 Dytiscidae Frodooighs) 2 A larvae
KPM-NFA 413 F 37 3.8 - 201609**—201910%*
KPM-NFA 414 M 42 5.5 Polydesmidae AEVRTHO—IE T 201609%*-201910%*

unidentified B
KPM-NFA 415 M 40 4.4 Megacopta punctatissimum TIVAALY T 201609%*%-201910%*

unidentified ~BR

unidentified R
KPM-NFA 416 M 36 3.8 Hemiptera DALY BO—FEGH) T wing 201609%*—201910%+
KPM-NFA 417 M 39 4.4 Polydesmidae FTEVYRTHO—E T 201609%x-201910%*

Pteronemobius ohmachii YFRX T

? Polionemobius mikado PZAV. ¥ 44 T

unidentified B
KPM-NFA 418 M 39 5.4 - 201609%*%—201910%x*
KPM-NFA 419 M 40 4.6 Polydesmidae FTEXYRTHRO—FE T

unidentified B 2016%k%%

unidentified B
KPM-NFA 420 F 37 4.3 unidentified FH 20160920191 0%k
KPM-NFA 421 M 37 4.1 - 201609%x-201910%x*
KPM-NFA 422 F 32 3.2 - 201609**—-201910%*
KPM-NFA 423 F 41 6.1 Polydesmidae FEVRTHO—1E T 201609%+—201910%*
KPM-NFA 424 M 35 3.8 Polydesmidae FEXRTHRO—E T 201609%*-201910%
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KPM-NFA 425 F 36 4.7 Coleoptera I9FaVED—E T 201609+%-201910%*
KPM-NFA 425 F Formica japonica 2ay=<7Y T 201609%*—-201910%*
KPM-NFA 426 M 34 2.8 - 201609%%—201910%x*
KPM-NFA 427 F 35 3.1 Lasius sp. TTIBD—E T 201609%%-201910%*
unidentified B 201609%*-201910%*
KPM-NFA 428 M 36 5 Lepidoptera FavBo—EHHR) T larvae 201609*%+—201910%*
KPM-NFA 429 M 35 8.6 Polydesmidae FEXXTHO—E T 201609%+-201910%*
Araneae JEBD—E T
Formicidae TURO—E T
Formicidae TURD—& T
KPM-NFA 430 F 38 8.9 Polydesmidae FEVRATHEO—E T 201609++—-201910%x
Glaucias subpunctatus YNTFTAHALY T
KPM-NFA 431 F 36 8.4 - 201609%*—201910%x*
KPM-NFA 432 M 35 8.3 Polydesmidae FEVRTH T 201609%*-201910%*
Formicidae T T
KPM-NFA 433 M 36 8.5 Aphididae TISLIE T 201609%%-201910%*
Bembidion sp. SAXJILVED—1E T
unidentified ZFBH
KPM-NFA 434 F 38 9.2 Polydesmidae AEVRTH T 201609%+-201910%*
Geadephaga JSLVED—FE T
Pristomyrmex punctatus TIATY T
Formica japonica oay<7Y T
Hymenoptera NFH T
KPM-NFA 435 F 36 8.6 Polydesmidae FEVZTH T 201609%+-201910%*
Polydesmidae FEXRTH T
Sepontia aenea BINALY T
Staphvylinidae NFATED—E T
Diptera NIHE T
KPM-NFA 436 F 37 9 Curculionidae oLy T 201609%*—-201910%%
unidentified B
KPM-NFA 437 F 33 8.3 Polydesmidae AEVRTH T 201609%+-201910%*
Pristomyrmex punctatus TFIATY T
KPM-NFA 438 F 40 9.8 Polydesmidae AEVRTH T 201609%*—-201910%*
Hemiptera NALBED—7E T
Geadephaga 3L T
KPM-NFA 439 F 38 9.1 Polydesmidae FEXXTH T 201609%%-201910%*
Hypera zoilus b =VAr NN T
Geadephaga FAHLIOEO—FE(HR) T larvae
Pristomyrmex punctatus TIATY T
Porcellio scaber 950 LY T
KPM-NFA 440 M 35 8.5 Noterus japonicus ayI45rdan A 201609%x-201910%*
Noterus japonicus k=151 A
KPM-NFA 441 F 52 12.4 - 201609%%-201910%%
KPM-NFA 442 M 38 9.3 Dimorphopterus pallipes ANRRFHAALY T 201609%*-201910%*
Araneae JEEBO—FE T
Araneae JEBD—HE T
Araneae JEEBO—FE T
Lepidoptera FaoBO—FE($HR) T larvae
Lepidoptera FavBEDO—FE(HR) T larvae
Diptera NIHD—E T
unidentified B
unidentified B8 (B legs
KPM-NFA 443 F 39 9.2 - 201609%%-201910%*
KPM-NFA 444 F 37 9.2 Mnais costalis =RV ATRUR A 201609%*-201910%*
Orthetrum albistylum SANTRUR(HR) A larvae
Orthetrum albistylum SAHSEUR(HR) A larvae
KPM-NFA 445 M 42 9.6 Planaeschna milnei SR (SR) A larvae 201609%*—201910%*
KPM-NFA 446 M 45 11.4  Polycanthagyna melanictera YIYUT(HR) A larvae
unidentified ] 201609%%-201910%*
KPM-NFA 447 M 38 9.7 - 201609%%—201910%x*
KPM-NFA 448 M 36 8.6 Araneae JEHE T 201609%*—-201910%*
unidentified ER
unidentified IBR
KPM-NFA 449 F 45 11.5  Polydesmidae AEVRTH T 201609%+-201910%*
KPM-NFA 449 F Geisha distinctissima pewAYA=1=5] T
KPM-NFA 450 M 36 8.7 Polydesmidae AEVRTH T 201609%+-201910%*
Gerris latiabdominis EAT AR W
Lepidoptera FavBO—FE($HHR) T larvae
unidentified IBH
unidentified TER
KPM-NFA 451 M 41 10.1 _ Dimorphopterus pallipes ANRFHAALY T 20161111
KPM-NFA 452 F 50 12.6 - 20161111
KPM-NFA 453 F 47 12.2 - 20161111
KPM-NFA 454 M 54 13.4  Sternolophus rufipes EAH LY A 20161111
KPM-NFA 455 M 47 9.3 - 20161111
KPM-NFA 456 M 32 9.5 - 20161111
KPM-NFA 457 M 37 4.2 Pristomyrmex punctatus TIATY T 20161111
KPM-NFA 458 F 51 9.7 unidentified FH 20161111
KPM-NFA 459 M 35 3.1 - 20161111
KPM-NFA 460 M 38 3.6 Polydesmidae AEVRTH T 20161111
KPM-NFA 460 M Agabus japonicus XA dan A
KPM-NFA 461 M 42 5.1 - 20161111
KPM-NFA 462 M 47 7.4 - 20161111
KPM-NFA 463 F 37 4.2 Ancylopus pictus YRS TURIETY T 20161111
KPM-NFA 464 M 37 3 - 20161111
KPM-NFA 465 M 38 4.1 - 20161111
KPM-NFA 466 M 42 5.6 - 20161111
KPM-NFA 467 M 37 4.1 Libellulidae bR () A larvae 20161111
KPM-NFA 468 F 36 4.2 Geadephaga JILY T 20161111
Formicidae TURO—E T
unidentified R
unidentified T
KPM-NFA 469 M 32 2.7 - 20161111
KPM-NFA 470 F 38 3.8 - 20161111
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KPM-NFA 471 M 34 2.8 - 20161111
KPM-NFA 472 F 38 4 - 20161111
KPM-NFA 473 F 46 6.7 - 20161111
KPM-NFA 474 M 39 4.1 Polydesmidae ATEXYRTH T 20161111
Araneae JEBD—iE T
Agabus japonicus IHMroaay A
Lasius sp. TR T
unidentified T8
KPM-NFA 475 M 48 9 - 20161111
KPM-NFA 476 F 41 6 - 20161111
KPM-NFA 477 F 36 3.7 - 20161111
KPM-NFA 478 M 35 3.3 - 20161111
KPM-NFA 479 F 42 5.4 Lepidoptera FavBEO—E(HHR) T larvae 20161111
F Lepidoptera FaVED—FEHR) T larvae
KPM-NFA 480 M 36 4.3 Araneae JEED—E T 20161111
M Diptera NIEHD—F T
KPM-NFA 481 M 36 3.4 - 20161111

Abbreviations in prey habitat: A, aquatic; T, terrestrial; WS, water surface.
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Fig. 4. Number of Xenopus laevis captured during 2015-2019 in the Atsugi Children's Wood Park (monthly
variation and the accumulated total).
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Fig. 5. Number of American bullfrogs (Lithobates catesbeianus) captured during 20162019 in the Atsugi
Children's Wood Park (monthly variation and the accumulated total).
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Fig. 6. Histogram of body size of Xenopus laevis, which were
captured in 2015 and 2016 for the survey on diet.
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2m5$1UﬂwE&UUm6$5H~9HKﬁ
BEINT=T 7)Y AT 2 EIED S B,
fEf (AR 8{EME; A& 4 {8 i%T%l@%)
WCEHNE D ERGT LS NEM DR I N, &4F
WCHIESNTZT 7V Y AT VO A X%
EARNSTATRLEEZA, 2015 FEO
EIZHOWTIE, SOmm B TE—27BR 50,
B ENZ ZICmET 25 (Fig. 6), 2016 4124
XN 12 fEICHONTH, BEOIETHSXT
H72< 60 ~ 70 mm ([ZHERT S (Fig. 6), 2015 4F
DOEAERIFR—FE WL L=/ e n s, 20
1 AL I8 S VT EUARED B — 27 73 10 ~ 20 mm

Table 3. Diet composition of Xenopus laevis
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Fig. 7. Histogram of body size of Lithobates catesbeianus,
which were captured in 2016 for the survey on diet.
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BATLTWD Z Enh, 2015 4050 A RF (24 18
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a8 (7 H) - TR (1 H) - RAEREERSD
FERELAN O E S B SRR S du7c (Table 3), H
NEB D 63.6% N KEDEEEHMTHY, FT
H hOARBOY IR EbEWEIS (182%) %5
Wic, TOM IKEDH I EEME LT A H (T
T RBGhR) RLavFavl (wAFrdnry)
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2016 £ 5 H ~ 11 A CHli % S vz 145 @R o
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Subtotal % of prey

Prey items Taxon ::::Iee/nts of prey occurred in diet
items (n=22)
Aquatic KE 14 63.6
VERTEBRATA HHEFY Cypriniformes a4 8 Lefua echigonia R RTary 1 4.5
ARTHROPODA 2B Odonata KRB Coenagrionidae ArrURBDO—FE larvae 1 18.2
Lestes sp. TAANURBO—E larvae 2
Aeshnidae YUIEDO—E larvae 1
Libellulidae FRE D18 larvae 3
Hemiptera hALE  Sigara sp. 23X LVEO—TE 1 4.5
Coleoptera ahFayE Agabus japonicus A5 daYy 1 9.1
Sternolophus rufipes EX LY 1
Diptera NIE Tipulidae HHURHO—FE(4F) pupa 1 9.1
? Odontomyia garatas aHR/ZXTIT? larvae 1
Araneae 5ER Araneae SEBO—H () legs 1 4.5
Terrestrial [T 2 9.1
ARTHROPODA FilEbliG] Lepidoptera Favg indet. FavEN—1&E larvae 1 4.5
Orthoptera AVES:E] ? Xenogryllus marmoratus <YL ? 1 4.5
Undetermined 6 27.3
KEIE Undetermined 6 27.3
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iz (AR 24 EK ; A 2 42 fEK ; HERIAET 13
fEIR), FHEELRDOKREZE A N T HITLTE
Z A, KE 40 mm BRI B — 7 23RS AU E E (A
B (76 fHIK) NI EEND, DY
BIFAE 50 ~ 130 mm OICIEH>< (Fig. 7).
ZD=0, B DHEITIE LB REL TV
LAREMEDR EV, 79 RO B NEW & [FE LTz

Table 4. Diet composition of Lithobates catesbeianus
#4 UVHINLOENEY

LA, kA - KEME - KEDOH EEM O AN
TERB S L7208, A RIOFRE CIXBFMHEEIIMRH S
oo 7= (Table 4), 7=, FDEIEITREED
HIREWN 61.2% L kb, i\ TRAEDHZ
¥ 16.3%., AKEm O LT 4.4%, [FEAHE
18.1% T o 7c, MAOHIEEHMIZIL, TI LY
mEoavFavl (106%). Z7EH (11.5%).

% of prey
Prey items Taxon ::::ree/nts lS’ur:;(::::::sf occurred in diet
(n=227)
Aquatic X&E
ARTHROPODA & @B#Fd 37 16.3
Malacostraca B Decapoda IER Geothelphusa dehaani HH= 1 0.4
Insecta BEhif Hemiptera HALVE Sigara sp. JSXLVEO—FE 1 0.4
Coleoptera avFavE Noterus japonicus ayIJrrdasy 2 4.4
Agabus japonicus B =115 2
Hydrochara affinis AHLY 1
Sternolophus rufipes EX LY 4
? Dytiscidae Froanoi? (Eo—) larvae 1
Odonata roRBE Mnais costalis =RV ATRUR larvae 1 11.0
Paracercion calamorum calamorum LisEINN S larvae 2
Planaeschna milnei B[ S 4 larvae 1
Polycanthagyna melanictera YIivow larvae 3
Anax nigrofasciatus nigrofasciatus JARSE U UT larvae 5
Aeshnidae YUIHO—E (D) larvae 3
Orthetrum albistylum SAHFRUR larvae 4
Orthetrum triangulare melania FAALAHTROR larvae 1
Pseudothemis zonata VT FRUR larvae 2
Orthetrum sp. ANSEUR larvae 1
Libellulidae FORE O —1E (RO —E) larvae 2
Water surface K¥®E
ARTHROPODA i 2E#fd 10 4.4
Insecta EhfE Hemiptera HALLE Gerris latiabdominis EAT AR 6 4.4
Gerris gracilicornis JETHT AR 2
Gerridae TAVRBO—1E (ED—E) 2
Terrestrial B
ARTHROPODA R 139 61.2
Diplopoda YT Polydesmida AENYZXFH Polydesmidae FEXYRTHRHO—& 25 11.0
Chilopoda LHTH Geophilomorpha S LATH indet. SLHTEO—HE 1 0.4
Arachnida SESHSM  Araneae SEB indet. JERD—1E head, legs 26 11.5
Malacostraca 4 Isopoda 75 LB Armadillidium vulgare HUoTLY 1 0.9
Porcellio scaber IS LY 1
Insecta EhifE Hemiptera HALTE Dimorphopterus pallipes ANRFHAALY 2 6.2
Dimorphopterus sp. FHAALLBO—FE 1
Geisha distinctissima FANANTAE 1
Poecilocoris lewisi THRSF DALY 1
Sastragala esakii IHFEVFYI/NALY 1
Glaucias subpunctatus INTADALY 1
Sepontia aenea BINALY 1
Megacopta punctatissimum TILAALY 1
Macroscytus japonensis YFHALY 1
Heteroptera HALVEBDO—FE wings 2
Aphididae FISLVEO—1 2
Coleoptera a9FavE Bembidion sp. SXXVIILVEO—R 1 10.6
Lachnocrepis prolixa by oUTILY 1
Anoplogenius cyanescens FRYITEHLY 1
Amara simplicidens aTNHETILY 1
Platynus magnus AHES5TILY 1
Platynus protensus aESATILY 1
Pheropsophus jessoensis SATSIILY 1
Geadephaga JILVEO— larvae 4
Staphylinidae NFHAIURO—TE 1
Agrypnus sp. HEFa 1
Elateridae AYF LIHO—E 2
Ancylopus pictus AYRITFURIETY 1
Osphya orientalis FAAEFTHIFF 1
Hypera zoilus FABAIHLY 2
Curculionidae JIOLLHO—E 1
indet. aYFayEN—iE legs, wing 4
Orthoptera AV =] Pteronemobius ohmachii YFRX 1 0.9
? Polionemobius mikado YINRX? 1
Lepidoptera FawB indet. FavED—# larvae 10 4.4
Odonata roRE indet. roREO—R leg 1 3.1
Paracercion calamorum calamorum isE (NS 3 adult 3
Coenagrionidae ArUREO—FE adult, wings 2
Sympetrum eroticum eroticum TARTTHH adult 1
Diptera NIH Tipulidae HAVREDO—FE 1 3.1
indet. NIED—FE 6
Hymenoptera NFR Pristomyrmex punctatus TIATY 6 8.4
Formica japonica Pishacod)] 2
Lasius sp. TTIBD—iE 4
Formicidae FUREO—FE 7
Orthoptera Nya g ? Diestrammena apicalis HIRI<T? 1 0.9
Gryllotalpidae b5 1
Undetermined 41 18.1
REE 41
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Fig. 8. A Xenopus laevis individual trapped with Lefua
echigonia in her mouth.
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Influence of Scabies to Body Size in the Raccoon Dog Nyctereutes
procyonoides around Kanagawa Prefecture, Japan

ok B - RARG D - /NLUERGHE D - JRRTES Y

Satoshi Suzuk1”, Toma YaAMaMOTO?, Kanami Koyama? & Hiroko Kupo-HIROTANI"

Abstract. Influence of scabies infection to body size variation of raccoon dog Nyctereutes procyo-
noides was investigated around Kanagawa Prefecture, Japan. Seasonal changes in body weight are
recognized, with a tendency to increase in winter and decrease in summer. Such tendency is not seen
in individuals suffering from scabies. Since some individuals without scabies infection was smaller
in body weight than some scabies-infected individuals in summer, direct cause of death in scabies
infected individuals may not be extreme starvation. Difference of body weight between individuals
with/without scabies infection in winter suggest that direct cause of death in scabies infected indi-
viduals are freeze to death due to low fat accumulation in winter. In the correlation test among the
measurement items indicating morphological sizes, significant correlations were found between all
measurement pairs, but correlations were weak. These correlation patterns may not be affected by
morphological distortion caused by scabies. Small correlation between size indicating measurements
in raccoon dog can be one of the important morphological characteristics in this species.

Key words: body weight, Canidae, scabies, skull size
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BCHEM 1 DU E (MAEO 48 & 28R
RIBHEHTHLTCLTEY, TOMOERLED D
&L AR 1 TEEAN D 37 TEMRKE LT LTV D
TE ZFL T % (Saeki and Macdonald, 2004), 7=,
L7 4 7 ) 7 EORARBROIFRLY
AT U R—DFATH, H XX OEKREEIRE I 2
BEHZTOWDLAREER S D (A, 2008), ik
e B X =R TFETHZ LI K- THRIET
LEEWRTH D, FERBMOKLETIX, HAIFHRL
LoFAR, BB, NS KE, B, H ik
MRz, IR, BLENS R S, WO CHEE O k&
YelZ XL DEIRMERIEDS L Z 5, SEURGCITE L
Wi 2 72 WEEA DT, FRED A N L AH b
DA —EXkERD, BECRE, HPEATHRL
{725, ZXFRN0FXY R TEEEGBIN S,
BHOENKIT T, AFIEIDZOITHLET D
BN ZHEH 5 (NHEHIED, 2008),

RBFHLHK[TER LIZF XXFOHITIE
MR BIRBRE R 2 v ¥ — CR#EI L, %&
HIRZ HIE L CIBREZ T DN W5 05, S
TEHr—AH %< D, L LEMEKDELIX
MENRST A 0 2 - HERTESAE (LLF, 46E)
ICHRAE S, BR - 7 LR POREARICINT. &
NTWD, SIS IS OEEDIED, HEEE
ZHZR ENER ECEIY L@ SRR (m—
R¥L) b EH, BREBRPEARS LTHRE
ENTEY, 2019410 AR E TIZH X ¥ 487

Table 1. Detail of specimens used in this study

1. AWFFETHOTAEAR DT

RPBER STz, T OBEEIT, S O FLIAE
RO T, =KUYV Macaca fuscata @ 780 s,
=R Cervus nippon @ 610 RFB L E A X
A3 Apodemus argenteus 7 493 fUIZIRNTE < |
RN R D U 3 1 2 EHARZE B 7 & 2 W9t
TR DITIEHATRERE R Th 2,
%%%i TR TR AR (R oD T RE O RF I 2 B
T 52 ERHME LT, MR)IINRERIZBT

5&3%@%%4%@@%%&@ WrEiT-72,
MHERE

ARIFFETIE, SEERFTRT 5 ¥ X F ORK E
TIFH RO S BEEFNFEE L T 57, T
W 7 IR AR R IR B K VIR A3 S
TWVWDHIER 87 Mz T W (R 1D, KYA
AR IIEE L LT, (KE (BW), BH&E (HBL).
SE 1 > B 2 LK K (CBL) 8B X UM% 98 P [ 18
(OCB) # M\ 7o, BRI ITAE & &b L <
BT 28HF OENMTE LB X LTV D (Martin,
1980), LA F DT X TOMEHFENTIZIL, R (R Core
Team, 2019) Z H\ 7z, & FHUIE B 22U CHERE
BN BB K OMEERAZL R U, AL ¢
BMEICL VS Lz, £72. FEOMER & LT
LWEPED B 5 726D o A i & IR B E R
TIIHREREICEN DD ETRINDZ D,
B O 2 22 R TR R R R & 2 U LIS o (B IR C 4

KPM-NFM 4562, 4565, 4770, 4818, 4830, 5323

KPM-NFM 3249, 4767, 5147, 5180, 5437, 5498
KPM-NFM 4052, 4337, 4561, 4564, 4569, 4834, 5143

KPM-NFM 4048, 4051, 4328, 4329, 4505, 4568, 4593, 4958, 5312

KPM-NFM 3915, 4072, 4335, 4504, 4592, 5203, 5300, 5446

KPM-NFM 4875, 5142, 5319, 5441, 5447, 5474, 5512, 5553
KPM-NFM 4833, 4848, 4877, 4945, 4947, 5183, 5225, 5316, 5324, 5409, 6369

Locality (Municipality) n  Catalogue number

Yokohama 1 KPM-NFM 4752

Sagamihara 6

Hiratsuka 4 KPM-NFM 4321, 4327, 4878, 5431
Fujisawa 1 KPM-NFM 3997

Odawara 6

Chigasaki 7

Hadano 2 KPM-NFM 4566, 5432

Atsugi 9

Yamato 4 KPM-NFM 3780, 4325, 4403, 5485
Isehara 4 KPM-NFM 4817, 4822, 4823, 5307
Ebina 8

Zama 4 KPM-NFM 4338, 5127, 5298, 5518
Minamiashigara 4 KPM-NFM 4825, 4868, 5517, 5613
Ayase 1 KPM-NFM 4563

Samukawa 1 KPM-NFM 5317

Ninomiya 1  KPM-NFM 4340

Nakai 1  KPM-NFM 4503

Oi 8

Hakone 11

Aikawa 1 KPM-NFM 4320

Kanagawa Pref. (detail unknown) 1 KPM-NFM 3973

Gotemba, Shizuoka Pref. 1  KPM-NFM 5200

Oyama, Shizuoka Pref. 1 KPM-NFM 5555




Scabies and Body Size in Raccoon Dog

FHAEE OZER S tREIC XV RET L7z, KREIC
DNTIE, FHICE > TREREADBSHH1-0D,
AZLoFEHELRERH L, AMOkEEZ T 2 —
F— 7 L—v—RE. AILOFREREMELL
FEREEEDOHEZ tREICE VT, F72.
FEIZ L DHREOEAMIET 5720, KEAH
& CHEl->7-fE (BW/HBL) % & - FEREEEAK
[l ¢ Mann-Whitney @ U fREIZ LV iz L7z,

—HRAVICARE, AR, HELAKRREKD
VIR —EHORE S 23 FHE B FICIE
MR S5 (B : Gingerich et al., 1982), L
2L, RIS X D IREITED D 2 T
SH. FAUTEWLOFHIIE E & OFEREMHEME <
RLAREMED D D, FTo. PHEERBIZ LV Bk O
EHAELTND &L, BERRCHEERER
72 SR LA O FHUE B I OAHBIYEIS & 2 k8
ELDAEEMER S D, 2O DAEEME 2T 5
72O, AFHE B MO v T Y o OFERMEREL (1)
G U, PR AR & IR R E R T &
117,

LS

FEHAEE 2B T 5 EARHEZE 2 ITRT,
BEHHIEBIZBWTHEAKREZR S 7 2r—=
DOFHFETHIET 5 LR CHBEZIZIR OGN
o ToH (P> 0.05), FrlEAEICTRE L TR E
1A 0D G 1% S R 0D Ak PR A 1T o T2 BRI 1T
FIIERTOD PAES 0.05 2 TEID | R4 AN KE
Mol (P=0.047), LATFTik, MEREZ 53T 3125
W A2~ B O DISHPREE 2 > T 2 fER
EENUSNDOERDOM CIXAEEOATHEZEN
ReN7 (P=0.0076),
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Fig. 1. Scatter plot of body weight for each month in Nyctereutes
procyonoides.

X 1. % XXOEREOEREZH Z LR LA .

ANDHDH1,3,4,59,11,12H) OF 2—F—-
J L=~ —REICLDZELETIE, 1 AL 4
A. 1AL 9 ADEERIZEBWT, 1| ADEKRENE
BICRENo72 (P=0.042 BL O P =10.020), ¥
FECTRAE L EIRIC W T b [FERIC H ki %
1To=Rn, WO ADOHAEDbEDOHIEETY

HETRONR N7, FREOAFEL(KED
BAfRA ARNC LS & HEATEER 1, 3,4, 5, 11, 12
ADH5H 1 ADH PEIZ0.05 L FTH 7228 (P
=0.010), REDLEMEELBETHEAEEN D
% E1XE 272\, BW/HBL O TlE, e
BEE L IERBEAROM TAEEER D72 (P=
0.007),

A FHATE B M OFBIC ST I, W RE R B
R EFERBEAEORM THERITA OGN T2,
ZO=H, EEEIZES HBE/REEEH L
LA ETOMAEDLETHBERARE TH-

Table 2. Descriptive statistics: mean * SD (range) of body size measurements in Nyctereutes procyonoides

2 AMFETHO T Z XRAEAROILEER & - P AR RE  (/ME— oK E)

Measurements male (n = 51) female (n = 36) male + female (n = 87)
scabies BW (g) 3555.91 £ 1051.46 (2094-5500)  3522.94 + 1108.37 (1840-6100) 3541.44 + 1063.22 (1840-6100)
absent  HBL (mm) 537.04 £ 47.61 (445-610) 542.94 % 49.82 (480-640) 539.63 + 48.07 (445-640)
OCB (mm) 23.38 £0.82 (21.65-24.90) 22.80+0.94 (20.66-24.04) 23.12+0.91 (20.66-24.90)
(n =41) CRL (mm) 110.77 £ 4.89 (101.14-119.56)  109.28 + 3.94 (103.32-119.43)  110.12 +4.51 (101.14-119.56)
Scabies BW (@ 3089.07 + 714.76 (1700-4400) 2911 + 405.70 (2100-3540) 3019.39 + 613.54 (1700-4400)
present HBL (mm) 556.50 + 42.88 (473-640) 539.11 % 40.20 (440-620) 549.70 + 42.28 (440-640)
OCB (mm) 22.90 £ 0.99 (20.90-25.65) 23.54 £1.47 (21.57-28.44) 23.15£1.23 (20.90-28.44)
(n =46) CRL (mm) 110.37 £4.23 (101.36-118.25)  110.80 +4.10 (102.92-119.35)  110.54 + 4.14 (101.36-119.35)
All BW (g) 3299.61 £ 904.08 (1700-5500) 3216.97 + 879.16 (1840-6100) 3265.41 + 889.64 (1700-6100)
samples HBL (mm) 547.73 + 45.67 (445-640) 541.03 + 44.66 (440-640) 544.95 + 45.12 (440-640)
(n =87 OCB (mm) 23.11 £0.94 (20.90-25.65) 23.17 £ 1.27 (20.66-28.44) 23.14 % 1.08 (20.66-28.44)

CBL (mm)

110.55 +4.50 (101.14-119.56)

110.04 +4.04 (102.92—-119.43)

110.34 +4.30 (101.14-119.56)
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Table 3. Correlations between size measurements in Nyctereutes

procyonoides
K3 XFITBT 5V A Ae R FHIEE RO
BW HBL CBL

HBL 0.31 (P = 0.0037)
CBL 0.37 (P =0.00036)  0.37 (P = 0.00036)
OCB 0.29 (P =0.0066)  0.25 (P =0.020)  0.40 (P =0.00011)

BW = {£H; HBL = 8/l & . CBL = S8 KX R; OCB = 14 BARIIE.

7203, F OHIPHIL 0.25-0.40 THBAMEIXES 2o 72
(F£3), KELOHEANR S RKREDoTOFHE
KR CBL Th o7 (r=0.37),

z =

AWFIE T, AFRJINRERICAERT 2% X%
DAY A XL P EDOBIRIZOWN T, HHOFEREL
HAWTHRET L7z, FrldEm iR <k, mEIXE
oLl b L, ANl EECEDT 5
723 % v | Kauhala & Saeki (2004) 237~ L 7= 18
M (SHAD40kg»H2 AD50kg £TEH) &
—EH L TWDR, 2N X0 AR JED TEe
REBBREVAREEDNH D, KREOEEIZ OV
TiE, AEER L7 XX EAROIE TR NAIC
RoTWAHT=D, BEEOV T EEHLL Th
MNTA2LENRD DL, BEEO X XFOEARADZE
X, FHCOR R CRE S BRI HRT 5 A8,
RHEINDZENRLNDIZLTHY ., Eixd i
W (F, 2016), FEEICE DM O &
1T972i%, BElcu— RE/LTHT LIRS
DOFEMRA RUEE DR BT I 5.

T AR AR & JETR BB R O TR E O g T
I, BERICIEZENAONRWVA, AT ENK
Lo TV D, HFIT, JHEmEmEAL b
REO/NSWIERBBEAEN R SND Z 0D, Hr
FEZ L DM DOHPE N EHEDORER & 1XHE D E X
ey, NHEIED (2008) TlEprmErEEE AR D
EHEOERE LT, 2FOENKIT T, AFHE
SMAZ NN ERERLDTHD &I T
WD, HEBEA & IR BB AR CTAFRITREZEN
b5 L, REBFEETEROWBEVENLDNLS
ZEITMA T, KIREROT-DICHE B O
FEENPDIRNWZ 2R LTS EEXDBRD,

FEHUEEMOMEETVW I AEE CThH -7
73, Martin (1980) 2MAE & HEE T 2 DICHW T
OCB MRFIZE WA Z R T L W ERIIHE L
P, BHERER CBL O1F 5 No0m WA 277
L TV 7=, Martin (1980) (X B AR BT A=
& OCB @ & WM HEBEE 2> & fa e $LEH o Fl oD (R 5
HEZIT>TWVWD, RO LD RENERICE
T ABEHEEICBWTIEL, OCB &Y CBL 23 A%)

RGENLZ D L, REHEICBSIT S
OCB OHEZMEIZOWTIE, IEDOILIETH M
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XF Tl A XERTFHIHEE M OMEBIETE
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AR 72 E LB O OHEERE I EE 2
bihd,
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Fish Fauna of Tokashiku Bay, Tokashiki, the Kerama Islands,
Okinawa Prefecture: Additional Records of 144 Species
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Fig. 1. The location of Tokashiku Bay in the Kerama Islands.

1. PEREAS BRI,

> ¥ Vanderhorstia wayag Allen and Erdmann,
2012 72 E O A RISk & Mo T (A IED,
2013; i A - A4, 2014; $5A1E 5, 2015) 7
wWEIN TS, 6T, EHIED2 (2009) 2
BWCTAD T ¥ 7 %A Rhabdamia gracikis
(Bleeker, 1856) & L Tt S /-l fkn > v
T AT T Y7 XA R novaluna Yoshida,
Mabuchi and Motomura, 2018 & L CHifEC#
7= £ 912 (Yoshida ez al., 2019; fli & DIES ) |
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HeRoTWE SHEICHOWTHEARICHK S X HH
H1 D,

REME L VHRESZE

A T & 2 PSS TE LB B R S T
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BRNHRIERICIZ) — 7=y PN R SN TE
0. BEBECTRELZY Y IWRBIEIND,

FHALIT 2009 4E 20> 5 2019 4RI T, V5 &
To I D it s % & A TEELAR O NI TIT o 72, RS
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Additional Records of Fish Fauna of Tokashiku Bay

Table 1. The number of species and species allocation
to each family occurred in Tokashiku Bay

1. EEEABIZRT 2 BRI L O

Family No. of Species(% in Total)
Gobiidae 62 (11.2)
Pomacentridae 60 (10.8)
Labridae 52 (9.4)
Blenniidae 34 (6.1)
Chaetodontidae 27 (4.9)
Apogonidae 25 (4.5)
Scorpaenidae 17 (3.1)
Muraenidae 16 (2.9)
Serranidae 14 (2.5)
Acanthuridae 13(2.3)
Carangidae 12 (2.2)
Balistidae 12 (2.2)
Scaridae 11 (2.0)
Holocentridae 10 (1.8)
Syngnathidae 9(1.6)
Pomacanthidae 9(1.6)
Other 65 Families 172 (31.0)
Total 555 (100)

HEHRUOLN TS (HAMIETS, 2014) .
e T-, FRITFL DT VT 7y MIEICE
EL, REAEHEIIERORRICEKLE, Eo4e
2oy fsn gkl il (2013) 1SfE~ 7=, F£7z.
BETREEENH 2B A IHE IR LT,

HBRLER

RPFEIZL D . H2IC 144 TR S, W57
EABREDFIFILAFHT 18 H 81 F 555 flids &
OHETORFEMOLEE L TR S 7 (Table
Do 144 FOHIIE, BRERSIBPECE 3 (T
H A s~ Trachipterus trachypterus, %A =227
X 7 = Macroramphosus japonicas, TR % A
Nomeus gronovii) X OMEARIZHES < PIFceHk 1
i (%7 VU VT U4 Zu cristatus) DNEEND,
AR SRR S IOV T, BLFICHER S
LCRlid 2, £, A THRELZLOD O 5
mambzonlcbo L, BREERH T2 DI
WIHFEARBEEDOEEFRE L2 DOD S H 8FD
BANFEOLN-OT, BEKREBICHZE L LTHRE
T,

B, ISR ST 144 FEOMED D b,
3 IEIIAKPEREICLIDZEDTH D, ZDI L
5. BIKBIEED O G E DRI EATA DT VX
VI AT DER%E & R BIARFTERE RAZF L LT
WoHEEZOLND, Elo, ITHEETH LK -
T HEOPENBFEIATOND L OI2RY, 8
BEZ L ITKT 28 N EOM KR | FiskfEi o
WincFELTwanb Ly, L, EE
B & BRI W EHLE A 6 1% 889 F D Ik

MAFEN R INTWAH Z & (Senou et al., 2006)

RERT D L. AR 2 RERIE TR
BHTE TWhenZ & hiffRsn5,

EESALEEMAERR

A2OH¥AH  Order Carcharhiniformes
A2aY¥ A Family Carcharhinidae

XU 771 Triaenodon obesus (Riippell, 1837)
KPM-NR 197309

FEIAH Order Myliobatiformes
FEIT A% Family Myliobatidae

~% 7 NExA  Aetobatus narinari (Euphrasen,
1790)
KPM-NR 197300

7HIAF Family Dasyatidae

Y ax A  Neotrygon kuhlii (Miller and Henle,
1841)
KPM-NR 197275

HhZ4 7B Order Elopiformes
AZ4 7% Family Elopidae

7174 U <  Elops hawaiensis Regan, 1909
KPM-NR 44777

3 %8B Order Anguilliformes
wR%E Family Muraenidae

€77 7R Gymnomuraena zebra (Shaw, 1797)
KPM-NR 44789
= < v Y &K  Gymnothorax flavimarginatus
(Riippell, 1830)
KPM-NR 44793
K27 >R  Gymnothorax javanicus (Bleeker,
1859)
KPM-NR 44804
A XA UK Uropterygius marmoratus
(Lacepéde, 1803)
KPM-NI 51897
Uropterygius cf. polyspilus
KPM-NR 197271
5 REEIT, AELESEEOTRI L
Uropterygius polyspilus (Regan, 1919) T& % & &
PivH A, BIEARREIL A AN DEARBF LT
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Photographed by A. Mori.
2. Uropterygius cf. polyspilus, KPM-NR 197271.
A& FhER.

WY (FnH - AFF,2019) (Fig. 2).
SAE#® Family Ophichthidae

Y 7 v I~ Y Leiuranus semicinctus (Lay and
Bonnett, 1839)
KPM-NI 29326

2 JF I X I X7 F = Muraenichthys schultzei
Bleeker, 1857
KPM-NI 51898

£ 3 UE AT NA T Myrichthys maculosus
(Cuvier, 1816)
KPM-NI 51899

77+ 3% Family Congridae

X U7 7= Conger cinereus Riippell, 1830
KPM-NI 51900

F7h<2iRYE Order Lampridiformes
71 YT 4% Family Trachipteridae

7 7 A /~% Trachipterus trachypterus (Gmelin,
1789)
KPM-NI 52077
5%« AN TIETER~ HEE O R EHR RISy
D0 (b« WHEE , 2013) . BREKFI G225 DL
FRITIE | ATEARITBRERS S 2> b OFTRLEk & 72 5
(Fig. 3),

X7 U YT U4 Zu cristatus (Bonelli, 1819)
KPM-NI 51901

%5 - BN TIEAEE B AW « KVEERE. TR

VA HR e~ L O B A D B AN R, )1 =

Fig. 3. Trachipterus trachypterus, preserved specimen, KPM-
NI 52077, 22.3 mm SL. Photographed by S. Tanaka.

3. T HA ~NZ Trachipterus trachypterus, |8 EHEA
KPM-NI 52077, 22.3 mm SL. H RS .

Fig. 4. Zu cristatus, preserved specimen, KPM-NI 51901,
11.6 mm SL. Photographed by S. Tanaka.

B 4. =% 7Y VT U Zu cristatus, [HEREA , KPM-NI
51901, 11.6 mm SL. IR

I~ G B D AREREIN B KB I=FI . K4y
WARIRTE , T, MPRE S, TUIN—/ T
ZEOIEN bk - WHEE , 2013) . /INEFGER (S,
1984), BEIRERNZH CMIEZA, 2015) 125
T D0, FRERFIED b ORI FEEEEHNI X 5
LODHTHDH (W5 SEREMZEAT, 2012), L
723> T, AREARIIATEOBRERY B> 5 OFEARIZ
KO WIFER LD, AEOFEM R ERE DT
X, BlidMETH5PETHD (Fig. 4),

)29/ Yh4F Family Regalecidae

Vo 27v /) YH4 Regalecus russellii (Cuvier,
1816)
KPM-NI 26675
%5« AREARILEAE T TR SN AREDO Ty
MEKRTSH D (PPl - WHARE , 2014; WHAE , 2018),
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7> B Order Lophiiformes
AT)LT7 %  Family Autennariidae

AT X HTI)VT 2y Antennarius randalli
Allen, 1970
KPM-NI 51902

FUASA4H Order Beryciformes
14w k945 4% Family Holocentridae

W27 7B X Sargocentron tiereoides (Bleeker,
1853)
KPM-NI 51903

b4 A4 B Order Gasterosteiformes
HY*¥7IF Family Macroramphosidae

XA ay X7 Macroramphosus japonicus

(Gtinther, 1861)

KPM-NI 52078

5« AEEARITAENEEOCENEATH D
b, BREE2BMBEOSENERNTHD
& B 2 BiE 2 BL (Miyazaki et al., 2004) @
223% Th Y HHESH 2 WL - 55 2 IR
RD947% Tho Z & IHESH 2 MELE T OR
728 BL D 24.6% Th b Z LIZX 0 AR & [AE S
U7z (Miyazaki et al., 2004), 7235, Noguchi et al.
(2016) I £V KFE X ¥ ¥ 7 = Macroramphosus
sagifue & RFEDERER E I, AL (2018)
XA 2 0B FRI D AR+ 4 72 T2 O 1H
ROFEEELTEY, ARRTIEZORMIHEN2
fili 7z X L7z,

EWNTITER R, AFR, S ~JUNRED

Fig. 5. Macroramphosus japonicas, preserved specimen,
KPM-NI 52078, 56.35 mm SL. Photographed by S. Tanaka.

5. XA a7 %X 7 Macroramphosus japonicas, [E &
F5EA, KPM-NI 52078, 56.35 mm SL. I H AR .

KEFER 7. M REIRZEDI A < AT
HH (HERE , 2013) . BRERFIE D OFRERITEL
AREARIIBRERT S & OWIFesk & 72D (Fig. 5),

A4 F  Family Syngnathidae

7 FF A3 7Y Corythoichthys schultzi
Herald, 1953
KPM-NI 51904

U YU FRREEBRFEER Syngnathidae
gen. sp.
KPM-NI 26674

RSB Order Mugiliformes
RS % Family Mugilidae

# =77 Ellochelon vaigiensis (Quoy and
Gaimard, 1825)
KPM-NI 52070, 52079

2 AT AFH  Moolgarda seheli (Forsskal,
1775)
KPM-NI 52072

4B Order Beloniformes
#3 1% Family Hemiramphidae

J 3% 3y Hemiramphus lutkei Valenciennes,
1847
KPM-NI 51948

~ V%3 U Hyporhamphas dussumieri (Valenciennes,
1847)
KPM-NI 52073

4% Family Belonidae

VavuXawXY  Strongylura incisa (Valenciennes,
1846)
KPM-NI 52075

4 % % =3 U Tylosurus crocodilus crocodilus
(Peron and Lesueur, 1821)
KPM-NR 44774

AXFH Order Perciformes
JHAHH 3% Family Scorpaenidae

A>T 7YY= Parascorpaena mcadamsi
(Fowler, 1938)
KPM-NI 26667

F v ¥ A BT Pterois antennata (Bloch,
1787)
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KPM-NI 51949

~ )b A X 3 % I Scorpaenopsis macrochir
Ogliby, 1910
KPM-NI 51906

N K J1 N A 2 B Taenianotus triacanthus
Lacepede, 1802
KPM-NI 51905

2R DARDE  Family Dactylopteridae

® IR VAR Y Dactyloptena orientalis (Cuvier,
1829)
KPM-NI 51908; KPM-NR 44790

/N2 ¥ Family Serranidae

T A ) A K Cephalopholis argus Bloch and
Schneider, 1801
KPM-NR 44767

Y F 7€V Epinephelus cyanopodus (Richardson,
1846)
KPM-NR 197297

A T F XK
(Forster,1801)
KPM-NI 51909

v kI % Epinephelus tauvina (Forsskal, 1775)
KPM-NI 51910

Epinephelus hexagonatus

AXZ#  Family Pseudochromidae

7 LA =8 RAXA Pictichromis porphyreus
(Lubbock and Goldman, 1974)
KPM-NR 197304

v X =% AKX R Pseudchromis fuscus Miiller
and Troschel, 1849
KPM-NI 51911

A+ N2 9FF  Family Plesiopidae

7= I X2 A Plesiops verecundus Moo,
1995
KPM-NI 51912

T4 4%  Family Apogonidae

THITC TV EA
Garman, 1903
KPM-NI 51914

7 vk A ¥EF Apogon notatus (Houttuyn,
1782)

Apogon crassiceps

KPM-NI 52068
AR U &~ Fowleria vaiulae (Jordan and Seale,
1906)
KPM-NI 51950
Y NFT YU X4 Neamia octospina Smith
and Redcliffe, 1912
KPM-NI 51913
YUY AT Y 7 X 4 Rhabdamia
novaluna Yoshida, Mabuchi and Motomura, 2018
KPM-NI 18687-18696
%« 2O OEAL, EHED (2009) 12LD
AT VY A Rhabdamia gracilis (Bleeker,
1856) & L CT#its shic, £ D%, Yoshida er al.
QROUINIZEY, Y TR T VI HE AR
novaluna Yoshida, Mabuchi and Motomura, 2018 &
L CHfE R S T,

4 5% Family Coryphaenidae

247 Coryphaena hippurus Linnaeus, 1758
KPM-NI 51915

7 2% Family Carangidae

7 v v 7 7 ¥ Carangoides ferdau (Forsskal,
1775)
KPM-NR 44780

AT Y Caranx melampygus Cuvier, 1833
KPM-NI 52069; KPM-NR 44776

DN Elagatis bipinnulata (Quoy and
Gaimard, 1825)
KPM-NR 197272

A 77174 Scomberoides lysan (Forsskal, 1775)
KPM-NR 44772

ARV v TT7Y  Selariodes leptolepis (Cuvier, 1833)
KPM-NI 51917

72 23F Seriola dumerili (Risso, 1810)
KPM-NI 51916

~ /L 23 Trachinotus blochii (Lacepéde, 1801)
KPM-NI 26668

Z7IF 4% Family Lutjanidae

7 FF &% Aprion virescens Valenciennes, 1830
KPM-NR 44766

/NT 7 A Lutianus bohar (Forsskal, 1775)
KPM-NR 197276

=® 7 vukRv 7% A Lutjanus fulvilamma
(Forsskal, 1775)
KPM-NR 44796
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A w77 x4 A Lutianus monostigma (Cuvier,
1828)
KPM-NR 51918

4 h4¥ 3% Family Caesionidae

7 <HH ) Lv Pterocaesio tile (Cuvier, 1830)
KPM-NR 197302

2 BYXFE  Family Gerreidae

F %X Gerres oblongus Cuvier, 1830
KPM-NR 197307

43 *%  Family Haemulidae

FavFavaya v A Pletorhinchus
chaetodonoides Lacepéde, 1801
KPM-NR 197285

L/ aaiaviA Plectorhinchus lessonii
(Cuvier, 1830)
KPM-NR 44801

JI XS 4% Family Lethrinidae

v r XA Gymnocranius euanus (Giinther, 1879)
KPM-NR 197301
LXT BT FE
Klunzinger, 1870
KPM-NR 197277
3 2 ¥ ~v 7 v ¥ A4 Monotaxis grandoculis

(Forsskal, 1775)
KPM-NR 197305

Lethrinus xanthochilus

EATF  Family Mullidae

~ )V 7 F v A ¥ Parupeneus cyclostomus
(Lacepéede, 1801)
KPM-NI 26671

FaoF3avoAF Family Chaetodontidae

I RFavFavvd Chaetodon baronessa
Cuvier, 1829
KPM-NI 51951

F kv F a v F a vy A Chaetodon
punctatofasciatus Cuvier, 1831
KPM-NR 44786

INT T T3 Z X Chaetodon reticulatus Cuvier,
1831

KPM-NR 44797

A VF avF a4t Chaetodon ulietensis
Cuvier, 1831
KPM-NR 197286

A T F avF a v Chaetodon unimaculatus
Bloch, 1787
KPM-NR 197310

*FUFv IS 4% Family Pomacanthidae

o 7 & v ¥ v 2 Pomacanthus sexstriatus
(Cuvier, 1831)
KPM-NR 197308

I A% Family Cirrhitidae

b A T~ Cirrhitichthys oxycephalus (Bleeker,
1855)
KPM-NI 26670

AXASH A%  Family Pomacentridae

T 7 FARX XK A Cheiloprion labiatus (Day,
1877)
KPM-NI 51954

VIVARX A KA Chromis ovatiformis Fowler, 1946
KPM-NR 197288

b A A X A X A Chromis vanderbilti (Fowler,
1941)
KPM-NR 197287

E AR A K A Chromis xanthurus (Bleeker,
1854)
KPM-NR 197289

I axt AR A XA Chrysiptera brownriggi
(Bennett, 1828)
KPM-NI 51953

A4 T W% FRAXAL A Plectroglyphidodon
imparipennis (Vaillant and Sauvage, 1875)
KPM-NI 51952

R IA VARXRAL A Pomacentrus sp.
KPM-NI 26669

FXF U ARXA XA Pomachromis richardsoni
(Snyder, 1909)
KPM-NR 197290

I4 Y X% Family Terapontoidei

= h &% Terapon jarbua (Forsskal, 1775)
KPM-NI 52071
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Fig. 6. Nomeus gronovii, preserved specimen, KPM-NI
51919, 9.9 mm SL. Photographed by S. Tanaka.

6. TR XA Nomeus gronovii, [l EFEA , KPM-NI
51919, 9.9 mm SL. H HHFHRHRE.

IR A 4% Family Nomeidae

TR H A  Nomeus gronovii (Gmelin, 1789)
KPM-NI 51919

5% BN T NERRER. R/ IME, T3
VLB~ TAETE OISR, Rl I RERE D 137
(R 34, 2013) | HE VLB IR REE B 7 (O
I, 2017) TS D05, BRERBIE )N D DFLek
IV, L7eh3 o T AREEARITIRERSN S92 6 O 4]
FiEkE 72 % (Fig. 6).

AN Z% Family Labridae

gu~U A st x~Z Cirrhilabrus cyanopleura
(Bleeker, 1851)
KPM-NR 44781

AT Coris dorsomacula Fowler, 1908
KPM-NI 51921

1% U % = v &  Halichoeres melanurus
(Bleeker, 1851)
KPM-NI 52080; KPM-NR 44775

LF T T X~ Halichoeres prosopeion
(Bleeker, 1853)
KPM-NI 51920

v ¥ A % X T Hologymnosus doliatus
(Lacepéde,1801)
KPM-NI 51961

v vm s K27 v~ 3 Macropharyngodon
negrosensis Herre, 1932
KPM-NR 197291

# @ X Z Oxycheilinus bimaculatus
(Valenciennes, 1840)
KPM-NR 44792

Vo v 7 o3
(Lacepéde, 1801)
KPM-NR 44784

Thalassoma trilobatum

5 4% Family Scaridae

X AU T XA Calotomus carolinus (Valenciennes,
1840)
KPM-NR 44791

T I AT XA Scarus frenatus Lacepéde, 1802
KPM-NR 44771

b A7 XA Scarus oviceps Valenciennes, 1840
KPM-NR 44800

YT XA Scarus schlegeli (Bleeker, 1861)
KPM-NR 197273

vaAv7 XA  Scarus spinus (Kner, 1868)
KPM-NR 44787

THTEARKIFERE  Scarus sp.
KPM-NI 29323

F>F X% Family Pinguipedidae

~ X7 N7 XA Parapercis tetracantha (Lacepede,
1801)
KPM-NR 197278

FEFX>ARE Family Creediidae

X I b ¥ X R Limnichthys nitidus Smith,
1958
KPM-NI 51957

WA NEX A Limnichthys orientalis Yoshino,
Kon and Okabe, 1999
KPM-NI 51923

4 Y ¥ >R% Family Blenniidae

Z=Hx ) F  Alticus saliens (Lacepéde, 1800)
KPM-NI 51928

x U 7 v ¥ K Crossosalarias macrospilus
Smith-Vaniz and Springer, 1971
KPM-NI 51927

I X ¥ v Plagiotremus rhinorhynchos
(Bleeker, 1852)
KPM-NI 51929

/NEF  Family Gobiidae

B Z 9 N8 Amblygobius phalaena (Valenciennes,
1837)
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KPM-NI 29325; KPM-NR 44783

t A X T8 Amblyeleotris steinitzi (Klausewitz,
1974)
KPM-NR 197279

7 7 1~ E  Amblyeleotris wheeleri (Polunin
and Lubbock, 1977)
KPM-NR 44779

D=l A 4 Cryptocentrus albidorsus
(Yanagisawa, 1978)
KPM-NR 197293

=2 AN 4 Cryptocentrus nigrocellatus
(Yanagisawa, 1978)
KPM-NR 197294

v~ KU 8 Eviota afelei Jordan and Seale,
1906
KPM-NI 51938

VAU A4 Y ~E  Eviota flebilis Greenfield, Suzuki
and Shibukawa, 2014
KPM-NI 51940

~ A A Yt Eviota herrei Jordan and Seale, 1906
KPM-NI 22176

7 1A A Y N8 Eviota melisma Lachner and
Karnella, 1980
KPM-NI 51939

A Y EBRO—FE -9 Eviota sp. 9
KPM-NI 51941

v 7 NNt Gobiodon axillaris De Vis,
1884
KPM-NI 51931

7 A a2 NE  Gobiodon micropus Giinther,
1861
KPM-NI 51933

T HT A NE  Gobiodon sp. 1
KPM-NR 197292

A4 LA av B Gobiodon sp. 2
KPM-NI 51932

7 B AT AN oNE Gobiodon sp. 4
KPM-NI 51934

R AWV NE  Istigobius decorates (Herre, 1927)
KPM-NI 51936

N K J1 N8 Kelloggella quindecimfasciata
(Fowler, 1946)
KPM-NI 52074

N T hT X ZroNE Pleurosicya fringilla
Larson, 1990
KPM-NI 22229

Ny Z B )< ~E Paragobiodon lacunicolus
(Kendall and Goldsborough, 1911)
KPM-NR 197303

tART U I F B Pleurosicya mossambica

Smith, 1959
KPM-NI 51935

=/t Trimma caesiura Jordan and Seale, 1906
KPM-NR 197299

F I _R=,Y Trimma naudei Smith, 1957
KPM-NR 197298

Z X 7 U X =¥ Trimma okinawae (Aoyagi,
1949)
KPM-NR 197295

AF/n\EF  Family Kraemeriidae

VayXayF I at Kraemeria tongaensis
Rofen, 1958
KPM-NI 26676

/B /\ER  Family Ptereleotridae

F 7w 7 v =Y ¥ Ptereleotris heteroptera
(Bleeker, 1855)
KPM-NR 197280

A4~~~ 27 a8 Ptereleotris microlepis
(Bleeker, 1856)
KPM-NR 197296

77/~ Ptereleotris zebra (Fowler, 1938)
KPM-NR 197306

74 3% Family Siganidae

H o ITT7 A = Siganus corallinus (Valenciennes,
1835)
KPM-NR 44785

A~ 7T A = Siganus guttatus (Bloch,1787)
KPM-NR 197274

~ U7 A = Siganus puellus (Schlegel, 1852)
KPM-NR 197281

—H¥4 4% Family Acanthuridae

a g7 Y INX  Ctenochaetus binotatus
Randall, 1955
KPM-NR 197282

N J1N%  Naso tonganus (Valanciennes, 1835)
KPM-NR 44794

AL 4B Order Pleuronectiformes
FILTHLAF Family Bothidae

A A agRy )~  Asterorhombus cocosensis
(Bleeker, 1855)
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KPM-NI 51942

7% B Order Tetraodontiformes
EUHZHTNXHE  Family Balistidae

7 v 77 Melichthys vidua (Richardson,1845)
KPM-NI 51944, 51958

7€ H T Odonus niger (Ruppell, 1836)
KPM-NR 44770

F~YELATT Pseudobalistes flavimarginatus
(Ruppell, 1829)
KPM-NI 51943; KPM-NR 44778

A V&7 Pseudobalistes fuscus (Bloch and
Schneider, 1801)
KPM-NI 51945

X A X E v J 7 Rhinecanthus rectangulus
(Bloch and Schneider,1801)
KPM-NI 51959

A7/ FF  Family Monacanthidae

AN R~ T % Cantherhines fronticinctus
(Glinther,1867)
KPM-NI 51946

/ @ % U s~ Paraluteres prionurus (Bleeker,
1851)
KPM-NI 51960

74% Family Tetraodontidae

VARV X Fx 7 72  Canthigaster janthinoptera
(Bleeker, 1855)
KPM-NR 197283

Nt R2UF Family Diodontidae

F A 77  Diodon hystrix Linnaeus, 1758
KPM-NR 197283

i E
HxX)NT avy@bd—FE 1 Antennarius sp. 1
KPM-NI 22113
AEEARL, EIHIED (2009) TA B AT LT
¥ 277 Antennarius pictus & L CTHRE SN2 b D
Td 5, Pietsch & Grobecker (1987) IZHEH &, W
FMRIEDS B RESE L VAT T~ R T2k
\Z XV A. striatus Group (273 £4v 5, A. striatus
Group (21X =)V 7 > 27 A. striatus, * >R
V= )v7 »a g A hispidus, A. indicus @ 3
ffi 23 5 F 4 (Pietsch & Grobecker, 1987; Arnold &

Pietsch, 2012), # =/L'7 > 27 &3 EBSESED
FERAPMEVCHEE TRWZ &, AR b
Tray L dy B O RN OENTZEY
DOPBREZRS RN EICEVRBIEND, —
Ji. A. indicus & 13V LB O SR R TR
FiRTHHZ L, (KB THDLZ Ll —
THEBZN, LnLaRns, ZOEARIISHET
HDHEEZLNDZ END, FEITFEROBEHT
BH, AfaCiEhz AT raygo—fEl & LT
W7z,

I NS F =BV T Scorpaenopsis possi Randall

and Eschmeyer, 2002

KPM-NI 16858

AEEARIT, BEIFED (2009) TUL~IH A
Scoroaenopsis papuensis £ L CTiE S L7z 03,
AR L HBFE Sz,

FITNFy B A T7H Y2 Parascorpaena aurita

(Riippell, 1838)

KPM-NI 16846, 16855, 16861, 16863

AR, FEHIZD (2009) TRy F ATV
B+ /D 1 f Parascorpaena sp. & L TG &
7o, D%, Motomura et al. (2009) |2 X > THE
ERMAN 52 b,

g3 AW 7Y J % I Sebastapistes cyanostigma

(Bleeker, 1856 )

KPM-NI 51907

AFEIX, EHIE (2009) TKRFBEEIZHES
THWE SN, HIEAN GO, B
s+ %,

¥ T v Y v 3 Apolemichthys trimaculatus

(Cuvier, 1831)

KPM-NI 52076

AFEIE, EHIED (2009) TKRHEEICHED
TEE ST, BITITEARR G b, B
EE+ 5,

7Y KA X XA X A Pomacentrus lepidogenys

Fowler and Bean, 1928

KPM-NI 51955

AFEIL, EHIEH (2009) TKRKFEEICHES
TWE SN, B ITERRELONT 20, 1B
MRS %,

g AT R ARX AKX A4 Pomacentrus vaiuli
Jordan and Seale, 1906
KPM-NI 51956; KPM-NR 43370
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AFEIL. EHIED (2009) TKFEEIZED
TME SR, BIEANE SN0, B
MR ET 5,

Jr a7 %A  Chlorurus microrhinos (Blecker,

1854)

KPM-NI 51922; KPM-NR 43374

AR, EHIFH (2009) TKPEEIZHES
THREINTD, FITERANELNT-D, 8
k&9 2%,

2 7 5 X 1 =)V v F  Cirripectes castaneus

(Valenciennes, 1836)

KPM-NI 51924, 51925; KPM-NR 43390

AR, EIFED (2009) TARFBEEIZHES
TIWE SN, FIEARN G LN, B
MEE$ %,

7 XA 7 = )vw A Cirripectes imitator

Williams, 1985

KPM-NI 51926; KPM-NR 43391-43392

ARFEIE, JEFIEA (2009) TARHBEEIZHKES
TWE ST, BT ITEARARG LT, B
MEkE9 5,

NY 7R Diodon holocanthus Linnacus, 1758
KPM-NI 51947
AL, EHIFEH (2009) TKRHFEEICHKS
EIWE SN, FIERARGELNT-D, B
ERET %,

# O

EBEEK Z 150 &7 5 ESL G A E O F 0%
Bk, BRMARREETFSI. ERinE
258 MG L OV O 2 13ARMERIC H R 2
AL, B COREABEIZZH I L T EE o7,
P e RJalik B & i 60 & 3 2 RO R 7K EAEY
WHFEE OERE, BATFESEER O B KRRHE AR
2L, B COEARESCHE, EATERE, £
2720 T LTz, 4% S OB -+
OG DFF 22, A, WG, %< of
Wil E o 7o, BIRERFRFPEA B0
ZERtOFIH EHURIZ X, Uropterygius cf. polyspilus
DRIFICEAL T, ZHRWZE Wz, SLo<LIc
HERERBE S X = — U7 A D) — B2 12135k
R L T2, FRIIRSIAMm DR - H
ERIEMEER T T « 7 ORI, FEARBESCUL
BAEEIZIBWC, ZRETHHEB Tz, LLED
BERIZ, 2052 EY TESJEILR L B 5,

51 R CHk

Bl 52 o R M RIF 2T |, 2012. YRME O OFF - 7 U V7
T AOM - 7 AAATEZE D (113): 1-2.

Arnold, R.J. & T.W. Pietsch, 2012. Evolutionary history of
frogfishes (Teleostei: Lophiiformes: Antennariidae):
a molecular approach. Molecular Phylogenetics and
Evolution, 62: 117-129.

PR —, 1984. 7 U Y7 U AR AEH — - JRRHLK -
b -ttt 50 LU TR SSUPS T IE RN 7L PN
pp. 114115, pl. 101. YR HRES , B .

Greenfield, D.W., T. Suzuki & K. Shibukawa, 2014. Two new
dwarfgobies of the genus Eviota from the Ryukyu Islands,
Japan (Teleostei: Gobiidae). Zootaxa, 3774(5): 481-488.

R - OYRIESE - ARG 2, 2017 BRI RS
BoilemR v ¥4 BABET AT ¥ A . Nature of
Kagoshima, (43): 193—-196.

MoAFE-WERE 72,2013, 7 U YT U AR KR
AAPERIERSR : 2FEORFE , 5 =/, pp. 477479,
1865-1866. AR FHRZ | ZREF .

BREEAE , 2014, B B RIENL ARG EE & OFHEE . 56 pp.
BREEAE , O

Frilse s 2018, 9% 7 = BL | PELRIRIR , /N AR O Z.
HAFERE , p. 186. /N | BN .

AINEREER - M IERE - AR 2, 2015, IR S IRNZ
HWENSEONZ2%7 Y VT U4 Zu cristatus.
Nature of Kagoshima, (41): 31-35.

FAVRTAS - WHRE 2%« AFEZ 2013 BRERFIE 2 B4 5
NIZHARYFEROI VAR E A NS Ivya
(GH#R) Halicampus spinirostris. fo 8555 | 60(2):
157-161.

Miyazaki , E., K. Sasaki, T. Mitani, M. Ishida & S. Uehara,
2004. The occurrence of two species of Macroramphosus
(Gasterosteiformes: Macroramphosidae) in Japan:
morphological and ecological observations on larvae,
juveniles, and adults. Icthyological Research, 51: 252-262.

Motomura, H., Y. Sakurai, H. Senou & H.C. Ho, 2009.
Morphological comparisons of the Indo-West Pacific
scorpionfish, Parascorpaena aurita, with a closely
related species, P, picta, with first record of P. aurita from
East Asia (Scorpaeniformes: Scorpaenidae). Zootaxa,
2191(4): 41-57.

SRR |, 2013, HAPERERRSR « SRORE , 55 =K.
i-1+1-864, i-xxxii+865-1748, i-xvi+1749-2428pp.
HOfER RS, R

YK - LR RE, 2013 = AR XA B
Ui, HARPEESRBERR . R ORE, % =/, pp.
10811083, 2041-2042. HERFHIRES , REF .

HARRIAY S, 2014, HAERIADBIFEY A & . HA
FJH 523 . Online. Available from internet: http:/www.
fish-isj.jp/info/list_additon.html (posted on 2014-03-10
by the auther).

Noguchi, T., T. Kitahashi, G. Shinohara, J. Hashimoto &
S. Kojima, 2016. Morphological differences among
snipefishes (Macroramphosidae: Macroramphosus)
from the Pacific and Atlantic oceans. Plankton Benthos
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FAT U, 1974, B2 B EIRE By do & OV E LGS Bife P [
oAt X O f L W EIE AT AR o 2 —ifR , i
RIS RIS s K OYNER (LFE B DM H A R AT
I LOAREFHEFA RS E , pp. 13-35. L .

PLREE - e 22,2014 V2w 7D 2 AR
2R, B A PEHEF X85 . 55 R, pp. 392-393.
HMER RS R

Pietsch, T. W. & D.B. Grobecker, 1987. Frogfishes of the
world: systematics, zoogeography, and behavioral
ecology. xxii+420pp. Stanford University Press, Stanford,
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Sasaki, D. & S. Kimura, 2014. Taxonomic review of the
genus Hypoatherina Schultz 1948 (Atheriniformes:
Atherinidae). Icthyological Research, 61(3): 207-241.

WHRE 727, 2013, B T =B URIKIR , A AEE SRR
R AMORFRE . %=, pp. 610, 1907-1908. HifE
KRS, BT .

WHHE  72,2018. V 27 7' ) AT PEAREKE , /N
FREOKIEE 7 HASEE , p. 155, /NVFE , B O
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Okinawa, Japan. Bulletin of Kanagawa Prefectural
Museum (Natural Science), (35): 67-92.

FRFEZ 1996, K e 7 A1 & 2 R &8 L ko

FIEMA . 2 E VL, (7): 12-16.
IARFRZ - BN —,2004. 4 Y NEEO 1FE -9, JifRE
ZRAE  RTEM A AR D~ | p. 149, AL, O .
giARF L - Be)IWE— - 1-S. Chen « REFHES - T3 1% -
WEFRRE - il A% - RE 72, 2015, BRERDIE >
LR b HAPIRERO B #i B #5588 7 . Fauna
Ryukyuana, (18): 9-38.

HAS - FEE—KE, 1974, B RIEFE S 36 L OVUNE LR
A PR SRR AN AR 2 —if, s
B RS s ds IS OV \HL (LR S v T AR AT A 3o
L OREFHEFERETE , pp. 107-120. iR .

FO S8 - AMTEZ,2019. EI VXA TYERD
BEHEL DO CORE:, AROENICE
J oo MmEEO BB, BRI OKPERICES
< Uropterygius cf. polyspilus @ 7 #& . Nature of
Kagoshima, (45): 385-390.

PEI Rl « EWRHAST - ARECE - WHRE 22, 2009. BE R fH
I B S I B S B OFER ARSI Y
fEFERE (AR |, (38): 119-132.

Yoshida, T., K. Mabuchi, & H. Motomura, 2019. Rhabdamia
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Ichthyological research, 66(1): 129-139.
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XL oIz

FEH DI 2017 AR, IR 22 B X 0> AF H ik Hi
WIZH D)L A ARRZE (BLF, BRFERE) T
NTFHBRBHOMEL LML=, ZOREIL. F
IR B D ER L= b D Th o728, AR
Ofigk & OFEFRETH D Z b, a2 E e
B2 S, 20 ) b R BERIREICS
WD (2018), #5505 (2018), BAS (2019)
THEEIT T, o, —HOMDRLRFLHTE
2N TR B THY S 17> T4 (Watanabe,
2017; #Ei0 5 , 2018), A TiE, EREREBR< il
HIRLRIZ DWW COEFER 72 E 51T 9,

NFHERD Y B, 7Y NFRNFANFOfifE
EEte, —IC THAME & Xidhs 77— 0
KAeld, BRSOV 2, e L, hhichs x5
fHZ IS Do OICE EED, T OEErCHEEIT
Fex T, BREICBW TR, koL, #
HOXEOHRREDIZD, HEZ LD 55028
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Ot EED CRAELIEBEbMOND, o,
REHEDLMONTIZFAET L, A TIEE%
ESPTIMONT OREFSTOLFEHITFET D,
B 7 BARF R (OREREY) 1L, Ko
PROEMNL < BRSOK Foft, BICAFES
LHEBEHICIE DR A IABZ B E D, NTFTHDE O
PRI LC, ARl B a Mo T bk L
T& 7o, ORI, BILOAY ST
ED D —ODHER & o2 h, IHEED NB DL
BRESCHEROZE, o AAFEHOBD % b [F
FRZBIEEE L TWA EEZ NS, NTHER
WZBWT, 2O X R ABHKROEREIZ EFL
WINL, BRLCE T2 [Hig (JLiEh))
LT H, b0 h, BRRE FICBWNT
%< OEBEITN S DT, EYNEHEREEIC D
% < EHFAGIC BIRWFEIZ DWW TR, B LA s
LA LRBFRE LTI, IS OFRMENT
ENRL o RO, BIE TIHER O
WL TWHHEL DR, L LERERZ L
2o AT HITHREE B Z D0 B FEMN
HLWZ bbb, mEREREHLETIO, &b
HINRENAIH S TW 2T LD, 2ok
N7, KRRORBFTH- 2T T ORGDA BBREE
WZED XD TR TARE LTV edy, T
HIFEWNZ LN E W -REICE R 5, ZD7
B, BRREOS{LoRELSMCH, AMDERE
BREEDOEL CRELZ T DN H DT DL
HEEHIZ DN T, A RREIEE L Tl < MR
H5,

Al 2 FE L7 RER Tl aHEICH D
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RRLEHOERFZIIL DA, TORRELT
OBEMEREE L O TREFESNLTWD, S HITiE,
JEAFEOR & B EAT DT, ~NTHIZE > THK
IR o T BT A RMMBBAELEF L TWD
ATREMEA R < L BINEERTICB W T, ek, AFK
SRREH DI R BT B OV T O IR A
B/BondZ LRI ND, AfRTIE. AETH
HIIENTFHICONTHE L, TOREEZHE %
TeBREITD,

MR ETE

FRATH T, AR A B TIRF T 20 B8 KM 00 A= H ok
HINIZ & 5 RS (Ab#E 35 B 36 4, HURR 139 JE
33 EEASSmM) (K1) OBHNTH S,
WIZZHOEZE UM R H D, RRRELEDITS
DET LN TWAHTD, [FEOF A %157 LTl
B EIT-7-, £2. K 1LITHOT-EARNRITZEZER
MOFFA[ ST, —HSZEODOLARRICIGH L=,
FRAIX TRLO 11 BRI FERm L, FHNIZH D 25 B
DLW L O O EFERZ NARHEE L. (4
HoO—HMEX2 TRT), NTOLITHREH

FXREOER {EE=xR

IR

S e

HUVNIZFORFICER LIZY, T ZICERTIE
FIZFEEZTHEDIIRKET L0 (K3), =
WCERFZOEBEHE 2N S, BICL D Ao
PR CHIE L, FELE LTSRS Ao & -
HER AR | ISURAR S 3 2 72 O M B e/ R 2 A
&L, FRY OERITHERZICHE LTz, BRI
BEE S (KPM-NK) #ff L7, 723, 7UED
NFHIZEENDN, BEFENRERDIZ L H
D, SFEIOFREENBITITED TV,

(A& H L EE]
12. V. 2017, D AR, IS GBS, B B 32—,
NS S

12. V. 2017, P04, JIEGRAR, MHEsE—, ¥HH
foFe. FEARACK

14. VI. 2017, )11 E5 881

20. VL. 2017, )11 B 6B

6. VIL 2017, 3075, I i BB,
NS S

14. VIL. 2017, )11 E5 651

22. VIL 2017, )11 E5 6Bl

25. VIL 2017, P30 28, IS AR, 5

\
/|
95%1
m
=

T

WZRIRER

B8
=ER
LA
ELARR IR DFT
IKENE AR

I

e

1. REERNOEEDALFF AR . REOEANLTFD 5 BIHB LOERIFE VL.
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FHARA, HAEE B ILRFCRER D 7220 & DI PEL 3TV, A Al
29. VIIL 2017, PR, JIERER, AR ® 2 AT, HO—EEARITREEBER, ST EHO—ETm
FHAWAE EEPRICFREWEEE, T2 0RicENEh
14.1X. 2017, )1 Bl DRIEFEALZWFL LT, FAIFINTATFEZHRSA
27.1X. 2017, )11 & %85 RPFEIZSFIL - ZHE (2016) . N AATFEHIZZHN -

ME (2014). ~ANFEITEM (2019). A #EHEIT

2. REZFRNOHRE — A, B: IHLHZFEEOEE (Wb 20175 A 12 BiRY). BITFERIBOEME T, £
BOTHATE R, ~ T TNFHH, NAY RaAFEOBERN R Oz, CARR/NE Q01944 A 12 HIRE).
TEEZIXI A 0V ARV TENTFRENST. £, FRIOMANIIZLRT I Nra~va"FRERLAE. D: BT
MFEEERPSIHUTREEFRE RS, e 2RI TERY, BH0/KE bbby TAFOLEEMEE
T2 TWD (201746 A 15 BfR). E F: IHAHFAEE (E: 201746 A 15 Bk ; F: 201748 A 29 HiRE). *
EHRABOBEIMEMLEIZH D, JANRFINTZDNEEDNTF RNER L T, REIONLEIZE A X ANRTFRER L
Tu=.
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3. N"FHEHOAEEEL HWITERMOETE : A FEEAERTHV T/ a T (HAEFETE: 201747 H 25 Hik
). B: XA T UFHAFOHE (K BEOEAFIT 201747 A 25 HIRE). C: ATy 7 UNRFOR (BN
DA 201747 H 25 BRE). D: FEHERBRMOLEEZMNE D 44~ 2T A_F (RITHFEE  NFIIREITRY
201745 A 12 BIRE). E: FIONRT7 Ru"FRER L CWeFERROER (HEHZFEEE 201747 H 14 BiR
¥). Frxoy b Ra"Fol (EiE 2017457 A 25 BEE). G AL T ARTFOEEM (IHAHEFEEE
M CRHENALE : 2017 52 6 A 15 AR

L5 (2019) (ZHEL 2, FERICOWTIE, £
H &I TEB ORI OV TR, BFEDOREIZS
W T OREBIASE LT Z 0 HEkF TV, 20
BRI ORI E T 2 B8 21T o7, 723,
A TIE, FEL~LTREEDFEIZOWTITE D

TV, flREENE, FRC RESCH ILICBE
DI DRI DN TIRA AERBIZ DUV TR Rk
DOz A H (1982), #aH (2016) &M L7Z1F
Dy BMIRAHFZEAT (2019) HBEBIC LT, T
BB T2 EEEOL S, D7 SITon T,
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RICEBMENZEARLMANZ L, BEMH D
W, O ETCTEENRT — X TR I L3
LW, BEHDLOMBRKRE LT, ITEE L AR
LLTCWAENNELIENNDLZ L, 2T
FLRL72b0RH 5, > T DORBITEFEED D
B, D ENNEOFBIHESL Z 2R TEL,
HEETlL, BEEITET2017THETHLT-D N
AWML, BELZI LR FHER - &L ©
—EESWT DL LTz, IFETEK L,

HBRLER

AEOFIAE T2 B 102 BEENFE N R S LT
EERIZIE, REICOMZEGD 5 L 120 B2 55
NELNTWD,

Ho &

~F H Hymenoptera
JRERH (3T H#iH) Symphyta
AROFHATIE, HRFERLLOCOHEMETOR
BIER L7720, R S ERIL T < D720,
2L, METIESLZOWSZEZ, I OHRMK
BRORE 2 A TR 72 e TESICHRE T AU, K0 %<
DEZHERTELTHHS D,

I 7 TR Argidae

1) VUF 2oL Y Arge similis (Vollenhoven,

1860) (4 4A)
KPM-NK 75172, 29. VIIL

By VA HET D 12 DT AF)EH
Wz, LIILEFREL TS, AMRZHh
DRI LT-Z LT, BRLTWOINTTHD L
2 Do

il

T £l Tenthredinidae

2)v 7 adi 77 ~3F  Athalia infumata (Marlatt,
1898) (X 4B)

KPM-NK 75162, 75163, 7516675168, 12. IV; KPM-
NK 75164, 12. V; KPM-NK 75165, 75169, 6. VII;
KPM-NK 75170, 75171, 27. IX.

T AR, MMTCIEERERL LD
5D,

3) B 7 Z NN F Athalia rosae ruficornis
Jakowlew, 1888
KPM-NK 76549, 12. V.
A G HIFEFERT 77 AR MW TIEE
MERDHZELHD,

4) Ax7 kT Katsujia planaritibia Togashi,
1964
KPM-NK 75156-75158, 12. TV. (4= CEEEN KR &)

5) Y~ nr 7 unF Macrophya apicalis F.
Smith, 1874
KPM-NK 75160, 12. V. (A F[R] &)

6) A A 7 v ~sNF  Macrophya carbonaria F.
Smith, 1874
KPM-NK 75159, 75161, 12. IV. (4= TN KR E)

AlfgEdE H (~F#iH) Apocrita
A#E (F7/E14050) Parasitica
AEERE LML, T Tho BHRICHERE
ATV, BITEL RV, FAEMRBRERE ZFIM
TOHEEND DA, UKD, TOFERED
HTRFEFTEZ ALND, Z OFIIHUNESAR
R L <. 2 CIERE TE O E HiE
THN, EERIIE, Zo3FU EOFERELNT
W5,

o< z3F % Braconidae
7 =YV ATy ayaw2NF Braunsia
matsumurai Watanabe, 1937
KPM-NK 75101, 14. VL.

8) b A~/ A4/ 3F Euurobracon breviterebrae
Watanabe, 1934
KPM-NK 75100, 25. VII.
27V Castanea crenata Siebold & Zucc. X° =27
Quercus serrata Murray 78 £ O JRIER O R ARIC
kL., ZOHIELHFEICTFET L, £DD,
PN Z b D,

9) AXT B N a~w3F  Zombrus bicolor
(Enderlein,1912) (X 4C)

KPM-NK 75095-75097, 75099, 75216, 6. VII; KPM-
NK 75098, 25. VII; KPM-NK 75093, 75094, 29.
VIII; KPM-NK 75217, 27. IX.
FNARIZHOR L, ZoHiciEte I 5 U L8

CwAET D, RERTIEZ FEOVHETES

7ot (Pri|) (kL. KE/NEOEMICH %

PIEELCI, PEBIZ L T B IEEN L < B T &

7eo ZOMHZIZZ 7§77 X% Y Chlorophorus

annularis (Fabricius, 1787) 234 L TE YD | AFED

FETHLZ PO TWLZ NG, BEDH

CRFERTHZ 7 R IFVIZHFELTND &

EZohb,
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4. RERTRONIATHE : A: VY F =27 LY Arge similis (Vollenhoven, 1860) (KPM-NK 75172); B: ¥ 7/ 0 175
INXTF Athalia infumata (Marlatt, 1898) (KPM-NK 75171); C; 53T k7 2~ =35 Zombrus bicolor (Enderlein,1912)
(KPM-NK 75095); D: A4 =2 > 7R 7 ¥ & /X F Gasteruption japonicum Cameron, 1888 (KPM-NK 75152); E: % 7 > A4
77 N H U & AXF Acroricnus ambulator ambulator (Smith, 1874) (KPM-NK 75073); F: ~ % 74K Y M H U & A/XF
Nematopodius (Nematopodius) oblongs Momoi, 1967 (KPM-NK 75082); G, H: >V 7 %" 235 Leucospis japonica Walker,

1871 (G: KPM-NK 75102, H: 75115); I: 7 =3t A AR Chrysis angolensis Radoszkowski, 1881 (KPM-NK 74830); J: X K
Y & A N7 Praestochrysis lusca (Fabricius, 1804) (KPM-NK 75225).
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a2 R Y /3T B Gasteruptiidae

100 A A4 =2 R 7 ¥ & NF  Gasteruption
Japonicum Cameron, 1888 (IX 4D)

KPM-NK 75147, 12. V; KPM-NK 75149-75154,
75227,75228, 14. VI; KPM-NK 75148, 29. VIII.
HREOFERRICIS VT LWAGEDS LS

Mo, BMAEMIERT (2019) Ik DL, FEL

L T= v R A 2 F23F Hylaeus (Nesoprosopis)

nippon Hirashima, 1977 232817 G T\ 5, Z D/

FTAFIERFEICOABLTEY, HFETHLA

REMEA R,

t A 3F %} Ichneumonidae
11) 7 A4 FH NH U e AXF Acroricnus
ambulator ambulator (Smith, 1874) (IX] 4E)

KPM-NK 75073, 6. VII; KPM-NK 75075, 25. VII;
KPM-NK 75074, 75193, 75194, 29. VIIL.

k> 7 U NF g Eumenes <° A A /73F Oreumenes
decoratus (Smith, 1852) # & e N N FHHIZHAET
L7120, ZOENRZHERT L WRFE LT
B R Oz, AREITEE ., RN TIIBEMNICRE
LNOHRETHY, ZZETEHOMAR AL
DT OIS 5 720,

12) a7 hH U ANTF Agrothereutes
lanceolatus (Walker, 1874)
KPM-NK 75088, 25. VII.

13) =227 MUt XA/NF  Caenocryptus

shikokuensis Uchida, 1936
KPM-NK 75092, 12. IV.

FHEOEMIZL S b D, ARIIARERK
WL RONDETH L0, RER CIXEH OS5
K7p CIERNEAE L TR0, 20 X 9 2Rl
LR OENT-OTIT RV EEZLBND,

14) ~Y 7 LT b F % AT Itoplectis
alternans epinotiae Uchida, 1928
KPM-NK 75087, 12. IV.

15) ~% 78R Y F# YUk AT Nematopodius
(Nematopodius) oblongs Momoi, 1967 (X 4F)
KPM-NK 75081, 75084, 75085, 12. V; KPM-NK

75086, 14. VI; KPM-NK 75082, 75083, 6. VII;

KPM-NK 75080, 25. VII.

UHNTFE KX Trypoxylon \ZFAET 57280,
ZOENRZVWRFEETIE, TREOREMICE LW
AN, AFEIZFTOFLE~Y AT v B
DX RFBFETON, R~ RN RN B 5
DG LR,

16) 7% N7 ~< )L Xt ANF  QOdontocolon

bidentatum Watanabe, 2017
KPM-NK 5006638, 12. IV.

SR OPFETHE S NIEER T e & A T Lo
TV % (Watanabe, 2017), Z OFRIIARAMMED T4
WThold, HRFELTIER L, FFOHRK
BICARL T EEBEILND,

17) 27utdFH D v AF  Picardiella

tarsalis (Matsumura, 1912)

KPM-NK 75079, 14. VI, KPM-NK 75076, 75077, 6.

VII; KPM-NK 75078, 27. IX.

AFEITE A7 EANTFHICFHFET D, ZOFIL,
RFOREHSCT MR TERTHZ ENREL W
D, AL E, HREEID TELEOMEN LS
iz, AEOFE TR KFETOREREICH
BB HER T E T2,

18) 7 mF E~=/Lt XA"F Stilbops coeloclypeus
Watanabe & Maeto, 2012
KPM-NK 75090, 75091, 12. IV.

19) # a7 A F 4 /3F Triancyra galloisi (Uchida,
1928)
KPM-NK 75089, 14. VL.

> U7 7 @358 Leucospidae

20) > U 7T 7 2/3F Leucospis japonica Walker,
1871 (14 3A, 4G, H)

KPM-NK 75125, 75132-75146, 14. VI; KPM-NK
75128-75131, 20. VI; KPM-NK 75104, 75105,
75107, 75109-75115, 75205, 6. VII; KPM-NK
75102, 75108, 75116-75124, 75206, 75207, 25. VII;
KPM-NK 75103, 75106, 75126, 75127, 29. VIII.
PEINE 2 JEERE )7 128 D & 9 IR DR R

ROz AFO 1HET, RATIE P A SFHI S,

HREOFERBIZEB N LWEEEDN R 6

Tco A A%V /3T Megachile (Callomegachile)

sculpturalis Smith, 1853 <> > s~ F~ /X F Osmia

(Osmia) taurus Smith, 1873 72 & DE{ENED /~F X

FRUCHFET D (B AIIIERT, 2019) & Sh,

FENTH., FERBRICEINE 272 UIATePEIITTHE)

DERBICEISR TE T, BBV T, AN Z Z

ETEED»ORBETRON DG 2 EE 5134

(ZHTB 720,

HHIFE Aculeata
A AU EF Chrysidoidea
ZOEROREITIZE A ENTFAEMET, BITEDL
AN

125
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7 U 77 % 235 %} Bethylidae
21) A7 U X NF Acrepyris japonicus
(Yasumatsu, 1955)
KPM-NK 75072, 12. V.

AFEOREITABT ISR L, RRTHTEYEL I
EHLTRONDZENH D, RERELICE,
ZOEIBRBENEAHELTWD, T YHHZN
FRORE TN BICHEHRDO LD HE < BIER
WZiE, K0 2L OFENAERT D AMREEN R E N,

YA R F Chrysididae
O AR T AT DFEN LD, TERITAR
WEHEENOIZZ < O, B R o703, i
BT & A EDORERED LT D,

22) 7 v N 3% A R U Chrysis angolensis
Radoszkowski, 1881 ([X] 41)
KPM-NK 74831, 25. VII; KPM-NK 74830, 74832, 29.
VIIL
HENOMRFITNT THET /T, v~ b
Y ¥ 77 X F Chalybion japonicum (Gribodo, 1883)
R X g v Y H X F Sceliphron madraspatanum
(Fabricius, 178) IZ H AT 5 & S b (& H,
1982 ; ¥ - ZHMH , 2016), RFEFETH Zh bk
AT D AREME b @ <. ERRICHTFE RN O
HEBTEZHNER L WD, KFEE [RFTHIIC A
HILD Z EMBVR, @, BRI L0 DR,

23) X KU&AARY  Praestochrysis lusca (Fabricius,
1804) (X1 4J)

KPM-NK 74827, 7522475226, 14. VI; KPM-NK
74816-74825, 74828, 74829, 25. VII; KPM-NK
74826, 29. VIII.

AR & [FRRICEFICHB T 28T, v~ vl
CHNRFICHFETHZERMbBNLTWD (BH,
1982; <FIL « ZHH , 2016), FEDFEMRE L L\
D, B LONERES RO, FICIBTmEEE
EIHLBEFEREICEFZ OEER R b, —i&
FICIE, SRR e BRI T LD 20,
BNIZBWT, 2 2 E CEEOAFEBERI RO
L% EF DITMIZH S 20,

A X AT F} Vespoidea
Whn [ U ATF | OflEZ8E T,

7 U S3FF Mutillidae
24) VA At RARTT U INNTF Smicromyrme
lewisi Mickel, 1935 (4 5A)
KPM-NK 75062, 14. VI; KPM-NK 75063, 25. VIL.
A ZTEAT, L Z PN LT ST F

AHVEORREIBALTEFET L EIND,
AT EEN O E TR AbNnD 0, i
RZOFEFRITHALAEH Lo REEOMENR B 5
7o, AFEOAERIITE L TW5D, 72721, 4l
BFon AT, A OD 7 WO S O JE
MR LTz, ZAUTABHZREELR D 7
72t LItz

25) ¥~ K7 U ANFE NX Taimyrmosa

nigrofasciata (Yasumatsu, 1931)

KPM-NK 75061, 6. VII.

TUAFEROREE LTE, AR TIEZ G
BhTWs (IS ,2018) FETHDHH, 4lElD
A TITIZE A LB LTV RV, AT D HEL,
T L AR PO TR LN D2 HENEZ N L
O, B2 BT, K0 DR nATREMED B %,

7 &3FF Pompilidae

BF Ny 2o _F R, TOHOEY 7 Tz
1o, 7 FHPHIEEE R & CREEEES
WO LTS ZeT, RASHTH, LW bR
TFEDOWMS ) NIHE TH DH, AHOHETSH,
ISR, EEEIMERNCH DY ~T 7
E N F Tachypompilus analis (Fabricius, 1781) %
PRONCTHERE CE 2o T,

26) ¥~ k27 v 27 ®/2F  Anoplius japonicus
Yasumatsu, 1939
KPM-NK 74899, 29. VIII. ({2 IR E)

27) 7 I v A2 ENTF  Auplopus carbonarius
(Scopoli, 1763)

KPM-NK 74903, 27. IX. (W Z KA E)
piE o= b U 7 EF Salticidae 0V 7 E R

Oxyopidae, 7 7 v 27 EF} Clubionidae D 7 & % 4F

V. EOER I TS RICHRT 5 L0 9

(FAH , 2016; <1+ ZHH , 2016),

28) NFFH e A2 ENF Auplopus constructor
(Smith, 1873) (¢ 5B)

KPM-NK 74908, 6. VII; KPM-NK 74907, 29. VIII.
(& TR Z KRE)
€ Y 7 EF} Lycosidae D7 EZFFH LD (5F

11 ZHIH , 2016),

29) XY =2k A7 ENT Auplopus kyotensis
(Yasumatsu, 1939)

KPM-NK 74900, 29. VIII; KPM-NK 74901, 74902,
14. IX. (& TRIBEZ KFEE)
VR 7 Ctenidae D7 EEFFH E WD (SFIL-
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5. RER TRONIZANTHE  A: VA At "R T U 3F Smicromyrme lewisi Mickel, 1935 (KPM-NK 75062); B: /~77
H& A7 E/NF Auplopus constructor (Smith, 1873) (KPM-NK 74908); C: X A 17 AR Y 7 &/ F Agenioideus cinctellus
(Spinola, 1808) (KPM-NK 74888); D: 44 1 7 77 &, F Episyron arrogans (Smith, 1873) (KPM-NK 74897); E: >~ 7 7%
7 & F Tachypompilus analis (Fabricius, 1781) (KPM-NK 74897); F: & A /N7 F 5 F/3F Campsomeriella annulata
(Fabricius, 1793) (KPM-NK 74811); G: & & 7/~ T F 5> F/3F Megacampsomeris prismatica (Smith, 1855) (KPM-NK
74814); H: 78 L7 2 F F /3F Polistes nipponensis Perez, 1905 (KPM-NK 74030); I: % 7 2% /3F P, rothneyi Cameron,
1900 (KPM-NK 76535); J: & A X A 3F Vespa crabro Linnaeus, 1758 (KPM-NK 74027); K, L: 7 2 2 X A 3F Vespula

faviceps Smith, 1858 (KPM-NK 74028).
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ZAH ,2016),

30) 72 U b X7 EF Auplopus obtusus (Pérez,
1905)
KPM-NK 74906, 6. VII. (R#fi# = K[FE)

31) 2 A vy ARV TENT Agenioideus
cinctellus (Spinola, 1808) (X 5C)

KPM-NK 74889, 75195, 75196, 14. VI; KPM-NK
74890, 74891, 20. VI; KPM-NK 74879-74886, 6.
VII; KPM-NK 74887, 25. VII; KPM-NK 74888,
74892-74894, 29. VIII; KPM-NK 75197, 27. IX.
IR LTV DHET, A R TEBREET—

RLUTHO 7 B R_XFHENLXB|TE 5, FRFEIC

%< BEER T EMICED AT N V2RO E

ERFoTW5b, /NFEAE D, AHFAKETH

B LT DARBOMAE L (X872 0 | AFEO A E

BREDEATEY . REREZT TR (F

DERERE) TH LIELIEROND K912/ oT

W5,

32) 4 B YUY EINTF Agenioideus ishikawai
Shimizu, 1989
KPM-NK 74898, 6. VIL. (M2 K [F7E)
oo BHRICE R L, 2 R 7 EF Araneidae
D7 EERFDLEVD (SR - ZHH L 2016),

33) vuA v ” 7 E/NF Dipogon sperconsus
Shimizu & Ishikawa, 2002

KPM-NK 74904, 74905, 29. VIIL. (4> CRMfHZ K
A &)

34) A A w7 7 E/F  Episyron arrogans
(Smith, 1873) (IX] 5D)
KPM-NK 74896, 6. VII; KPM-NK 74895, 25. VII.
ARHE LTk, BUETHEEEEZ < SiEfET
HDIIT TN, I TIEIEE D> T D
FIZ 2% T\ 5, REREASLCERBHIAERTS,
EAEIZ AN D TII R o> TH Y, A% OH)
MIZITEEDLETH D, O TEN D HE T
&L EBEH ORI ITEWETIESH DA, EHIC
LB O N K EBExOND, a xR
ERO T EEFFDL EVD (SFIL - ZHH L 2016),

35) V¥ AU 7 ENTF Poecilagenia
sculpturata (Kohl, 1898)
KPM-NK 74909, 27. IX. (Rfif#Z KAE)
b A7 EANFRITHINFET D L0 ) (SRl
ZHH ,2016),

36) Y~ 7 7 E/NTF Tachypompilus analis

(Fabricius, 1781) (X 5E)

KPM-NK 74897, 25. VIL.

F RO ToH D03, A0 & LIZIAT TV
%o MDKID 7 FHMRH L TODIRILT
T, IARY AR 7ENF & LB IR
IMEANZ & DFE, PEKALR S Tea T X7
£ Sinopoda forcipate (Karsch, 1881) 72 & % H [>T
FFoTWDR, FRIZITIEMMED 7 Y 7€ Agelena
sylvatica Oliger, 1983 72 E b 570 &', & LN RNHE
Tho, MATEOFEREMES, HHm T <,
HEREDPEK ONICEEE o - BHER A PRI S &2 2
R DT ED, HIMO—HERKTH D ATREMEN D 5,
SRIOFHAETIE, HAEEETOR Mz AP O
FRMEENERE S NTZOAR T, A% OBRIZHEE
TOMEND D,

> F 358 Scoliidae
AWM A2 CC, BN TORE ORI IR
WNE M TOMEIRBEE L ERD DR VIR E X
J77,

37) B AT F Y FNF Campsomeriella
annulata (Fabricius, 1793) (X 5F)
KPM-NK 74808, 25. VII; KPM-NK 74809-74813,
14. IX.
~ A 2 JJ X Popillia japonica Newman, 1841 72 &
DaATRXLVEOHRIHETFAET DLV (GF
(« Z8H , 2016), ~ A 2 HRIIRFEFETHZHH
BLTEY, HEERoTWDARENERH D,

38) XTI NTF Y TF T Megacampsomeris
prismatica (Smith, 1855) (I 5G)

KPM-NK 74814, 29. VIII; KPM-NK 74815, 75208,
75209, 14. IX.
AT & & B, BEE 2 HI, Mk Sz

R EARET DR R 6D,

= F,3FF} Tiphiidae
39) 7 i~z F8F Tiphia rufomandibulata
Smith, 1873
KPM-NK 75060, 29. VIII.
AFEZ, aVFAFROFTH, WHIELTY O
GETICb RONDETH D,

A R A 3FFL Vespidae
7 v F 7T #iEl Polistinae
40) 7R > 7 ¥ ) J7 /X F Polistes nipponensis
Perez, 1905 ([X| 3B, 5SH)
KPM-NK 74030, 74031, 6. VII; KPM-NK 74716, 14.
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VIL; KPM-NK 74717, 25. VIL.
FBMFEL D OB A TERT S
T, AEHBMIZIR DBV 72T T AF OO
EOTHDLN, WNTHLD N7 Z LIIEE &
b, BUETIE, AHBEHERTEH, ZO[EEEK
IZZ W EITD T, T LA WVARILIC 22 > T
Wb, T HAARFHITEME LT, KBEIZH -
TE -T2 W D720, REREY AR O
HOFEMRIEL, BWEM A 51Tt L T D,

41) * 7 2 F J7/XF Polistes rothneyi Cameron,

1900 (I 51)

KPM-NK 76535, 12. IV.

MM THRONDT T HRFTHLN, 4
FIOFHAE CTIT ERRER LR CXx e o T, A&
HEHIC B3 27 T A ARAFEOFTIL, BIfE
&, RO R > TRERAICHE— D F HfE &
2o TNDHD, REREANTHHG CTh o 72 BURITHF
FEIET D, AfEL L HICRTBEETHTED
v 7 w7 ) NF P jokahamae Radoszkowski,
1887 IFE oo <FERB ST, WL HiT, #F F/
E~DERG R ORI T,

AR A 3F #iF Vespinae

42) & AXA3F Vespa crabro Linnaeus, 1758
(4 51)

KPM-NK 74022, 74025, 6. VII; KPM-NK 74026,
74027, 25. VII; KPM-NK 74021, 74023, 74024, 29.
VIIL
PERIT DTN E I TWD DY, IR

HATBY, BRTHLEFTICE > Tidmx b ET#Eic

AROoNLFER> TS, AfITEIFEZGFAT

o7, BT O T HAHERNEEITH D

LW, MoK S Lvawn, KEoffe L

Tk, RERE TR L Z < OffRER A 50, B

INEFEEE (CREY) CIREEREE (B2 6

<BIRE) ICTERbMmETE,

43) b ARARX AT Vespa ducalis Smith, 1852
KPM-NK 73639, 6. VII.

KFEXT S F HNRFREEGATIFLT2D, Zh
SNV OVRFRTIHIFE A R EHERTE
Molz, AR TIE, AEEILTLHHT
X722, BN TOT v F HAFHEHO A S|
ErbDTHA I,

44) F A A X A XF Vespa mandarinia Smith,
1852

KPM-NK 74715, 6. VII; KPM-NK 76533, 22. VII.
MO LRI E RS 2720, B2 H<IE

RZRFE OB & 5 25 B ik o R A h & ek
L7 fEIRTH A 5, EHFHEERTIE, 42X
RANF L L HIZARBEFRTHLR LAZ WL 7o
Tk, R LTRBMAEDEAZEHTES T
ZHIED, BRI S = o Camellia
sasanqua Thunb. (ZZEAWEITHIN D, HAHIH
. RERAN THEBOER N Do T-Di3,
NHEFEIR OIS D 7o T2z d L7y,

45) ¥ A 1 A X A /NF Vespa simillima Smith,

1868
KPM-NK 74018, 74019, 6. VII; KPM-NK 73640, 25.

VII; KPM-NK 74020, 29. VIIL.

BARDEF FIZ L BRI 2720, AROATEE
THRLELSALNDAREE R -STWVD, 233, 1970
DD 80 ORI £ TIix, IRk CIL A
LIRS TFETH DT, TO%RITHEIN L 7-FE
EEZ LD, ARV TIE, Bk OR
FACREZT D (T 260307 ez b, K
FE D TH RO EFIDLWFRENER S 5,

46) 7 v A X AT Vespula flaviceps Smith, 1858
(X 5K, L)
KPM-NK 74029, 6. VII; KPM-NK 74028, 25. VII.
FRRITBICONTF L EDNONTFORET, N
HLOF) EHIND ZOFOL BRI EIMN e & T
EREM & S D, ERBHAA T Bt Tl
BHN, AXANTFE Vespa (22 & & OEK
Bz <1372, BENOKEICHITTL, 2
DA E DT < 20, BERE A D220
ATREMED B D

K a~Fi#fifl Eumeninae

WS, el LTEFITHNT
BaigEd, LTOEDOS B, I B Rhy 7 UAN
7F Eumenes micado Cameron, 1904, &€ > |k v
7 U /NF E. rubronotatus Perez, 1905, A X /N F
Oreumenes decoratus (Smith, 1852) < & COHE
IR ERBICERT 5, BERNLTESP
V7 AV DOGRESED N LY R a R F O L
ST, WO S ) RII DS R ZFTE D,

47) ¥~ AT K1 NF Ancistrocerus japonicus
(Schulthess, 1908) (X 6A)
KPM-NK 74726, 20. VII.
—XENT, R e T RO R CIRE AR B MR
FETH D,

48) A A 7 H A ¥ FuXF  Anterhynchium
Aavomarginatum (Smith, 1852) (X 6B)

129
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6. REF TR ONIATH : A: ¥~ AT R /3F Ancistrocerus japonicus (Schulthess, 1908) (KPM-NK 74726); B: 4
7 & 4 KT Anterhynchium flavomarginatum (Smith, 1852) (KPM-NK 74739); C: 47 2 7 # 4 & Ko /\F 4,
gibbifrons Yamane & Murota, 2015 (KPM-NK 74750); D: 7 # A 32 A R /NF Discoelius zonalis (Panzer, 1801) (KPM-NK
74875); E: X %1 Kk v 7 U /3T Eumenes micado Cameron, 1904 (KPM-NK 74762); F: A€ > & v 27 U 235 E. rubronotatus
Perez, 1905 (KPM-NK 74767); G: = > K1 /3F Orancistrocerus drewseni (Saussure, 1857) (KPM-NK 74722); H: A X
/3F Oreumenes decoratus (Smith, 1852) (KPM-NK 74755); I: =X 1237 R v /3F Pararrhynchium ornatum (Smith, 1852)
(KPM-NK 74731); J: 5727 0 F & R/ F Stenodynerus tokyanus (Kostylev, 1940) (KPM-NK 74772); K: 1 72 U /N L
¥ R asNF Symmorphus apiciornatus (Cameron, 1911) (KPM-NK 74800).

KPM-NK 74738, 20. VI; KPM-NK 74736, 6. VII;
KPM-NK 74739, 25. VII; KPM-NK 74737, 74740,
29. VIIL
BHIZ L W EEFE T - 7228, i & AR BRE

WHER DT, BBRZ TN H 0, G

WOHRI2 BT, SHOBAIITEERLETH D,

IR E R LT e, fEkiT, ST Re AT

DEESEDOOE D TH 7228, Atk T

. BETOMEAEEIZZ W E TV 2 vk &

o TW5A,

49) A7 a7 X 4 v K v NF Anterhynchium
gibbifrons Yamane & Murota, 2015 ([ 6C)
KPM-NK 7474374751, 74753, 74754, 75200, 75201,

6. VII; KPM-NK 74752, 25. VII.

2015 FFIC 72 > THAEN ) G RLH S 7z KD
RrAF T, farid, PR o2 ErICE
PRI TUNVD, RICHERSIUILDTZZ LD,
AR TH D ATREMER E, MR EITER L,
REFRETHHUAFEEOEFITHENLTWEZK
DOMFICEREZ LT,
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50) 7 X AT ARXNF Discoelius zonalis (Panzer,
1801) (IX 6D)

KPM-NK 74877, 20. VI; KPM-NK 74878, 6. VII;
KPM-NK 74875, 25. VII; KPM-NK 74876, 29.
VIIL
WY~ N T B ADARNF FERBOKD

DFATER L TV, FTIRRVA, —RIIZIX

AR BE 1L VT AR,

51) X # R KNv 27 UsXNF  Eumenes micado
Cameron, 1904 (X 6E)

KPM-NK 74765, 74766, 14. VI; KPM-NK 74761, 6.
VII: KPM-NK 74762, 25. VII: KPM-NK 74763,
74764, 29. VIII.

AR & RIS T RFE B IROREER ST b B R

DM, T LARESOME ZIAH D/ g EIZ 3R %

HRCHY T2 Z & DS,

52) AEY kv 2 UsRT Eumenes rubronotatus
Perez, 1905 ([X] 3D, 6F)

KPM-NK 74769, 14. VI; KPM-NK 74770, 20. VI;
KPM-NK 74767, 25. VII; KPM-NK 74768, 74771,
29. VIII.

FNICBAIET 5, AESCAMAOREICAE L
MANAE DN T R A MR T & 7o, AWk AE
TH, £ET5 by 7 UNTFE Eumenes |31
ED2FEDIH T D, ATBEDZEE)IEIC L
BT 2FEBOXRY Ny 7 UANF E fraterculus
Dalla Torre, 1894 5 X X% 7 v F v 7 U RNFE,
rubrofemoratus Giordani Soika, 1941 |%, BREE D &
FPEDFRED B>, A HGRIE BT NS 2T
MHIZIZ A DR,

53) = N Rua T Orancistrocerus drewseni
(Saussure, 1857) (X 3F, 6G)

KPM-NK 74721, 74722, 75220, 6. VII; KPM-NK
74724, 74725, 14. VII; KPM-NK 74718-74720,
75221, 25. VII; KPM-NK 74723, 29. VIII.
ERAIZIE, B THEEROAY N&2iES, D

2 EBRANTRMOAZ RGO TEY, BHAkt

FELTWD EBEZ OIS, BMEZRIT 57291,

THoOMEOMIZ S HRED LREICHR T DA

FRUIRXUIFBIE S, AW TS EE

Bt < . BIEICBWTIE, Ru X FEHT

Bra2EEEO— W25,

54) AX/NF Oreumenes decoratus (Smith, 1852)
(X 6H)

KPM-NK 74759, 20. VI; KPM-NK 75189, 6. VII;
KPM-NK 74755-74757, 75190, 25. VII; KPM-NK

74758, 29. VIII; KPM-NK 74760, 14. IX.

EARET LB < . IR COREDEERE <
b — UIRFHC, MESEAS (B) =8I 2481
NDUIXLIFBIZ SN D, BEERZVENZIE, B’
TR L D6 <, MITEN LW EY) OREm
BEENEATZ OO, EIc, &80 oMb
BETHD,

55) 7 X N7 K wsNF Pararrhynchium
ornatum (Smith, 1852) ([ 61)

KPM-NK 74727-74731, 75222, 6. VII; KPM-NK
7473274735, 25. VII; KPM-NK 75223, 14. IX.
B4 73237 RasxF, 1960 AR F CTlI&Hilz

Wil T o P2 ATREME DN E OV, RN IR L T

B0 AR CHUHE O FATRENE R\ T d 5 23,

REFENTIHMEETH -T2, L, BHEIRS

NI RFBERIL, R ZEEES X ONRREE

FERITIZFR O, FHIEFITET LTV LR E,

il & D HFLFENFIET D K D Th D, 2019 4F

FELC, B T i (a7 il JEa) | To

1963 LEIZA5 DAV VWA 2 BRI T ES >

)N THDERFREHICFE S, 22O TN

THLHBETHS AN RESND (AL,

e ), EHITHAECBNT, BN THLARRED

7o AR B HL AT & 720,
7pB. AHFEHIT 2015 T, FEEHEO—ATH

DINERS 1 EER LR L, AL & HICAERET

LT\ 34 © K e T Euodynerus dantici

(Rossi, 1790) X, A EIOFHE TIIfER TE 2o 72,

56) 1 Z 7 mFE Rr AT
chinensis (Saussure, 1853)

KPM-NK 74742, 27. 1X.
AfEZELTE RRAFRONLY e AFoff

MITEEMET, FERROARDOHEOILIZE R T 5,

Stenodynerus

5) LF 7 mF e RN AF
tokyanus (Kostylev, 1940) (IX] 6])
KPM-NK 74772, 12. V; KPM-NK 74773-74777,
75210-75212, 14. VI; KPM-NK 74778-74782, 20. V1.
AFE & RO BHEEMEZ 5, B LWERED)
Roniz,

Stenodynerus

58) AT a v Ay RasNF  Symmorphus
apiciornatus (Cameron, 1911) (X 6K)

KPM-NK 74798, 12. IV; KPM-NK 74799-74807, 12. V.
AREREMIZA LN LKL Fu A F T, B

IR BREE DS VXA AEEITZ W, Syl L

T, TIHOERANITEDS / IV U LR E

IFATTHRED 23, RN KO T =5 2
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ZAERT L7720, AROAERICH AR &L 725 T
WD ATREMED RV BRI D FEAEIC B 72 5 FFIS
T LWERES R b7, £oERIIIE, B
#HI D RFFEIOEIC S, BM RO 0IZEH
DIRKT DR BRSNS,

59) B NI ALY KT Symmorphus cliens
Giordani Soika, 1975
KPM-NK 74792-74795, 14. VI; KPM-NK 74796,
74797, 20. VI; KPM-NK 74741, 20. VIIL.
AFE L 0 b HBIREIIOE BIZEES, 6 ~7AH
ZZ < Abhs,

60) /NT F N> KaNF Symmorphus
Joveolatus Gussakovskij, 1933
KPM-NK 74783-74788, 12. V; KPM-NK 74790, 14. VI;
KPM-NK 74791, 20. VI; KPM-NK 74789, 6. VIL.
AT & ASIEFEFEHICHI L, B LOERED A
b7z,

I YT EF Apoidea
(Spheciformes: 7 F /S FHUHE )

T 7 F3FF Ampulicidae

61) % ~&F BT F NF Ampulex dissector
(Thunberg, 1822) (IX] 7A)

KPM-NK 74943, 75219, 14. VI; KPM-NK 74939—
74942, 25. VII; KPM-NK 74944, 75218, 29. VIII.
AXTVEERFY . BYOT XM EICEEDIA

WTDIRBBDO E £ THROHIZT 5, RERTEH 2

7 2% 7 Y Periplaneta fuliginosa Serville, 1839 &

FrREFFS Tz, a7 U — hOBYITIER S

T WRED LD ARERF L, AR L

Rohd, REENICITAEET 228, BEAOAH

P TITE o7 R ENT . DY L%HE

P& NDENE L OBEMENRNC L2 FHbE 5 F

il & Te oz,

¥ 7 F/3FF Crabronidae
TROED S B, VFAH VG Cerceris D 2 T
s, LS ORI RO E O ZENITE
Bg D2 b, BEIFHERBRICER ST DN
EARS

62) TIVFRAAY

1880

KPM-NK 75064, 14. VL.
T T NT AT ANTAFEHERFD,

A AL RS T UNRFRNTT I~ EARY

Hedychrum japonicum Cameron, 1887 O %7 /£ % %

Cerceris hortivaga Kohl,

T, BEAAOE BB T HATED Z < NREOE
BHMAH Y, FOHBIZITHBENTRET B DT,
RFENTHAEL L TWDAREMENE VW, ENIC
I, AREOE R LoD HEEmER AL, £
[ B IRERE S AL TR0,

63) Y RYF AH VU Cerceris sobo Yasumatsu &
Okabe, 1936 (IX] 7B)

KPM-NK 5006387-5006391, 6. VII; KPM-NK
5006395, 5006396, 20. VII; KPM-NK 5006392—
5006394, 25. VIL
REIEY U AVHEERFS, SEORETHE LR

TR OFFETREMMAET, RANTYD TOE M
BEpote, RFICHENEET I HTRFEITHE

BooTed, RFEOEENALLNT-OE, Mo
BOKRThoTe, ZORE FOEEMNL,

WG (2018) TEEMZRHE 1T 572,

64) 7 €U X7 F  Lestica collaris (Matsumura,
1912) (X 70)
KPM-NK 75071, 20. VI; KPM-NK 75070, 6. VII.

= % HF Tortricidae D A & KF Y | FIARIZ H B
THEWD (SR - ZHH , 2016),

65) 7 NZ T U~ X% T Pemphredon diervillae
Iwata, 1933
KPM-NK 75059, 6. VII.
T OBECRNARIZER L, 77 7 LV HERT
HEWS (SR - ZHH L 2016),

66) A A4 7T 2~ = X 75 N F  Psenulus
anomoneurae (Yasumatsu, 1938) (X 3D)
KPM-NK 74833-74837, 75229, 12. V; KPM-NK

74838-74843, 14. V1.

AfELFL 2MTVTRG, FERBICZHK
EAENEE L T\, 7 U %Y T 2 Anomoneura
mori Schwarz, 1896 % #¥ % &\~ 5 (SFIlL - ZHH
2016).

67) 7 w7 ¥~ =X T NF Psenulus laevigatus
(Schenck, 1857)

KPM-NK 74873, 74874, 14. VI; KPM-NK 74870—
74872, 6. VIL.
TTITALVEENDEWD (SR AH,

2016

68) ¥ - h~=x X7 /NF Psenulus tanakai
Tsuneki, 1959 (X 7D)

KPM-NK 74844, 12. V; KPM-NK 74847-74854,
75184, 14. VI; KPM-NK 74855-74867, 75185, 20.
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7. RERETRONTATHE : A Y N2 T T T F3F Ampulex dissector (Thunberg, 1822) (KPM-NK 74939); B: / 7RV
F A I7 Y Cerceris sobo Yasumatsu & Okabe, 1936 (KPM-NK 5006396); C: 7 &V % > 7' F Lestica collaris (Matsumura,
1912) (KPM-NK 75070); D: &%} 71~ x4 7 /\F Psenulus tanakai Tsuneki, 1959 (KPM-NK 74844); E: ¥~ kX & 713
F Tachysphex nigricolor (Dalla Torre, 1897) (KPM-NK 75065); F: k%" 77 /3FE K% Trypoxylon ervans Saussure, 1867
(KPM-NK 74989); G: A4 #/3FE K% T malaisei Gussakovskij, 1933 (KPM-NK 74982); H: ¥ b 7735 Ammophila
vagabunda Smith, 1856 (KPM-NK 74973); I: ¥~ kL Y 7735 Chalybion japonicum (Gribodo, 1883) (KPM-NK 74957);
J. X5 R HNF Hoplammophila aemulans (Kohl, 1901) (KPM-NK 74947); K: = 7~ > & % ¥ J7 73 F Sceliphron
deforme nipponicum Tsuneki, 1972 (KPM-NK 74948).

VI; KPM-NK 74845, 74868, 74869, 75183, 6. VII; (Dalla Torre, 1897) (X 7E)
KPM-NK 74846, 25. VII. KPM-NK 75065, 12. V; KPM-NK 75067-75069, 20.
B UWMERE S iR T & T, VI; KPM-NK 75066, 6. VIL.

WHIZER L, Ny ZHEEFFD EWD (SR -
69) ¥~ KX X H3F  Tachysphex nigricolor ZEH ,2016),
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700 ~F Y HANFE RX Trypoxylon errans
Saussure, 1867 (]| 7F)

KPM-NK 74998-75019, 75202, 75203, 14. VI; KPM-
NK 74983-74992, 75020-75023, 75204, 25. VII;
KPM-NK 74993-74997, 75024—75026, 29. VIII.
CHNTFE RXE Trypoxylon 1ZFEAFDOILZ T

Ty, 72255 (SRl - ZHH , 2016), ATEIT

Tl N 72RO EE2/FD, ZOfM=EY

TERRLT 7 u SEROELFDLEND (SR

HH L, 2016), Z<OERFEOFERRICERLT

B, BLWEKRED R TE, REOE HfE L

o TWA,

) YT IHANFE RE Trypoxylon exiguum
Tsuneki, 1956
KPM-NK 75038, 12. V; KPM-NK 75046-75058,
75213-75215, 14. VI; KPM-NK 75039-75042, 6.
VII; KPM-NK 75043-75045, 29. VIIIL
AT & LRl g 2 S IREITOR0 D70 as, R0l
DI LWMERE DS R CE e, AfiTe 2 7€
Theridiidae & 2 T3 7 FRD 7 TEHFH LD (5F
I« ZHH , 2016),

72) A AV HNTFE R Trypoxylon malaisei
Gussakovskij, 1933 (X 7G)

KPM-NK 74981, 74982, 75191, 75192, 14. VI; KPM-
NK 74979, 6. VII; KPM-NK 74980, 29. VIII.
WBNEHITIX, AR L dRbE@EICALN

LFETH D0, REFENCTIIRME ST TIERro

72o BRI, IBILMFEBICZVERPICH 272, B

HiZa R TEROT VT A TERO T EEFED

EWH (RAH , 2016; SFIL - ZHM L 2016).

73) 27 MY HANFERX Trypoxylon
pacificum Gussakovskij, 1933

KPM-NK 75037, 14. VI. (K iffil#iZ K[F)E)
DO NTFVHNFERFIR > TRLR

7o VAZER, V7 7R ax7ER. 7

> 7 & F} Tetragnathidae D 7 €& 5F5H &\ D

(SpLlr - ZHH |, 2016),

74) v X T HANTFELRF
rufimaculatum Antropov, 1987
KPM-NK 75030-75036, 14. VI; KPM-NK 75027-

75029, 6. VIL. (4 TR Z KFE)

2D NTFHNANTFERFIZR - THLN
72 Y7 7R Linyphiidae, = WX 7EFR, 7+
TR, ZF 7 ER Agelenidae 72 E D £ A&
Fed&wvyd (Sril - 2, 2016),

Trypoxylon

7 F/3F %} Sphecidae
75) ¥~ 3 /3\F Ammophila infesta Smith, 1873
KPM-NK 74978, 25. VII.
—RICRE L 0 HILHIC R 5528, LIELITE
HCHEEIND, AilfEE OXBNIEARIEMEE T
IREEDSLELZR T2 6D, B COMBIITNEETH 5,

76) W k7 NF Ammophila vagabunda Smith,
1856 (X 7H)
KPM-NK 74973, 74977, 6. VII; KPM-NK 74974—
74976, 20. VL.
T TITH 205, REEANTOE FHITIER
TETWRY, HISEEETOFBAOME La T
AL TW DR AR T 7,

77) ¥~ ~vU P HXF  Chalybion japonicum
(Gribodo, 1883) (%I 71)

KPM-NK 74966, 14. VI; KPM-NK 74967, 74968, 20.
VI; KPM-NK 74952-74961, 74965, 74969, 75186,
75187, 6. VII; KPM-NK 74962, 74963, 74970, 74971,
75188, 25. VII; KPM-NK 74964, 74972, 29. VIII.

6 HO FaING 7 HOPANZHT TE L ERE
BHARA L, TOBBOADENE LD X REET D
RiZ, BCELOWEREET D, FEHRIRICER
T OMETIESI T, BIET DBARDOERLDE Y 72
E. BRMERAT 2 2 HOENBIE SN D, HERIE
ILEBETIEH o723, BNTET T 2E
Zb, ZZETEHEOAMPALONDHITIEE S
%< e, HERERMTHD, thoNFITHR
HEENETAVIALZ LN, IHARFEES
TIHMIE LAY T OEEZBETE 2 LD
b, FERRIIMC bEA REFTICER LTV D
TEBIDPNZD, AT ATERST A
JERO7 LD (SFIL - ZHE L 2016), HHWD
L RFIZE  OEIRR R G723, IRILAZEE
ED BRI EZ o T2,

78) X 1 K Ji/NF  Hoplammophila aemulans
(Kohl, 1901) (Ix] 71)
KPM-NK 74945, 6. VII; KPM-NK 74946, 74947, 25. VII.
AL, DY) (v FARIATEOL R E)
WA, BMHER B ORI ~OF BB M B4R
MPEDFR | HEBIFZA BTl D13 70,
LU, ZEHEGHNICER S T T F on
¥ Triadica sebifera (L.) Small DFEIZITZ MG
5D e, SR - ZHH (2016) I XD
HRERTDLOZ 06, BENIZIIRERNTDH
BRI Z W ATREMD B 5



Hymenopterous Insects collected in Japan Open-air Folk House Museum

79) =R E L F VA ST Sceliphron deforme
nipponicum Tsuneki, 1972 (IX] 7K)

KPM-NK 75199, 14. VI; KPM-NK 75198, 6. VII;
KPM-NK 74948, 74949, 74951, 25. VII; KPM-NK
74950, 29. VIIL
VHAEIZE M TR L TWAREEZE 2 DD, B

WEABHZERIICE BT 2 B M L o EN G HRFK

DEZVRFERENTS., [HERFZEECIHERFE

TOERFLNVSTZIENR Y 2 H0IC LI UITHERR S

NWico "= b ZERO Y EE25F5 (SR - ZHH,

2016),

(Apiformes: X 7 /3T HUEE )

WD DT ARFOMBINGEND, aNTF AT
Fl Halictidae ° & A /~F/3FFL Andrenidae 72 £, #F
EDIEE TR L\, ANl RE O E IR
ELTEHEDT- D, RONT-FEOL DR TE T,
JERD ORE Z IATRORRAR, 2 BT L 72 TR @& Hijai
BHEDOE7 ICHE L TEHICHELZ UL, 61T
2 OFEPHERTZHTHA D, 0B, HETHED
ATAEARIZITE T ORFEEPFET D,

t AN NFEL Andrenidae
80) = W X U Y X v A T N T Andrena

(Calomelissa) tsukubana Hirashima, 1957 (X 8A)
KPM-NK 76559-76563, 12. V.

RE/NBAHTICHER S e v Y SO 25K
FERDFHIE L Tuie, AEBHAIE T, KT
AR S e 7Y FORIEHICIE, ZHEOMEIKRIFh
9%,

81) U Xtk A/} NF Andrena (Melandrena)
watasei Cockerell, 1913
KPM-NK 76558, 12. IV.

82) B <Ak ANTFTNNTF  Andrena
(Micrandrena) hikosana Hirashima, 1957
KPM-NK 76556, 76557, 12. IV.

83) IV U T VHEHE ANTNNF Andrena
(Plastandrena) japonica (Smith, 1873) (1% 8B)
KPM-NK 76550, 12. TV.

I VT E Apidae
84) =7 » I Y /X F  Apis cerana japonica
Radoszkowski, 1887
KPM-NK 76547, 12. IV.

85) = v RN v F HnF "F  Eucera
(Synhalonia) nipponensis (Perez, 1905)

KPM-NK 76536-76539, 12. IV.

86) Y~ h¥~& 7 ,\F/F Nomada calloptera
Cockerell, 1918
KPM-NK 76541-76543, 12. 1V
X~ X TNANFTARFOMEITE AT ATFHEOL
TFTNTASAFINTIBTAEEIT O AT,
VIV TUENCANTAFICEHETHEIND
(ZHW - K, 2014),

87) 7 —ILFX~ K Z N NF Nomada fervens
Smith, 1873
KPM-NK 76546, 12. V.

88) ¥ T X~ H TS /NF Nomada ginran
Tsuneki, 1973
KPM-NK 76540, 12. V.

89) ¥ A X a v X~ & T T NF Nomada
Japonica Smith, 1873 ([ 8C)

KPM-NK 74937, 74938, 76544, 76545, 12. V.
=R ST ANTAFEILDET S

FHANFTARFRICTFETHEIND (ZHAN -

J&,2014), RIFOFEILE D DT EMIZZ S HBLL,

THEORNT-HMRICEL MK T D, ZhbDRIZ

BETEL, 5122 < OFENPHER I AhetE

AR

90) F IV E 2 NFRF  Thyreus decorus
(Smith, 1852) (X 8D)
KPM-NK 74917, 14. IX.

AKFEIX A YR Y 7 b~ TF N F Amegilla
(Glossamegilla) florea (Smith, 1879) (Z 57 18) % £ 9
LlIhd (ZHWN - FE,2014), E-T, F4E
KB L IR DT BT L TN D Z &N TAE
Ehd, RERTIEER L EROZPRE SN,
ZHVURIBERZFEE & IHRBFEEEOPIC, B
HOBNT-FHERH D13, ZDREEEEHKD D LD
WCHRAH L T2 BRE L2 b D TH D, FE
DREEFZRL TN b DB b5, EEHD
ZVEETITZR WS, [AERDITENE, A2 HFkHI AL
BT 5 BECIER CTHBIE L TV D,

¥ TEAMIT, v AAT 47T [EEET
ST N—b—] L LTHEEELP B EHFMINT
WD, FETFADOERITREEZDOL DT, FE
W TETER EIFEHDONTFTHDL L2 D,

91) ¥ A7 ~3F  Xylocopa (Alloxylocopa)
appendiculata Smith, 1852
KPM-NK 74916, 29. VIII.

135
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8. REE TR OLNINTHE : A: a WX 7YX & AT 3F Andrena (Calomelissa) tsukubana Hirashima, 1957 (KPM-NK
76561); B: X7 U 7 v X1 & AT NTF A, (Plastandrena) japonica (Smith, 1873) (KPM-NK 76550); C: ¥4 I a2 U %
~ & Z /~F73F Nomada japonica Smith, 1873 (KPM-NK 74938); D: F~ X /L U € > /~F/3F Thyreus decorus (Smith, 1852)
(KPM-NK 74917); E: = v 78 o/ A 27~} 73F Hylaeus (Nesoprosopis) nippon Hirashima, 1977 (KPM-NK 74911); F: /~7 7
F% R U F Y SF Euaspis basalis (Ritsema, 1874) (KPM-NK 74922); G: A4~ U /3XF Megachile (Callomegachile)
sculpturalis Smith, 1853 (KPM-NK 74918); H: >V /L 77/ 3% U /35 M. tsurugensis Cockerell, 1924; 1: 7 /~F/3F Osmia

(Osmia) taurus Smith, 1873 (KPM-NK 74925).

A% 7 ~3F, L OEEBRR LI, e
FREIZH W FLIE B L Cniz, WREOEE TR
WYL T Y N —%F5F A0, HEHD
TR T D EE BB TE 2, WERITETDHT
EEOFE T, EEMSOFROBEM e X Th LIXL
IFRHER B Doy, BITEDOAEHFRHITIX, 20
X ORI L oo H B, BRT Tofihr-
e, WREOE FOEALR EE - THIRT
B3, AEIUEE 7R 8BS U CRRMk X2 A
T, BELIERGFTIIRERNO R E 725 T
WA ATHEMEN S 5,

L F1 2T 3FF Colletidae
92) = v R A N 3F Hylaeus (Nesoprosopis)
nippon Hirashima, 1977 (IX| 8E)

KPM-NK 74911, 6. VII. (EHfE KFE)

WL L Hic, FERRSCHD O RICE BT
HZEMD, VHNRFERREREITIRL - THF
TS LTu =,

93) bt = v k= A 3F Hylaeus (Hylaeus)
paradifformis Tkudome, 1989

KPM-NK 76548, 12. V; KPM-NK 74914, 14. VL. (&
WHEZKFE) .

94) N3 LF1 2T 23F Colletes (Colletes) babai
Hirashima & Tadauchi, 1979 (¥4 3G)

KPM-NK 74932-74935, 14. VI; KPM-NK 74936, 20. V1.
N O B EHIZ 2T Tid 6 H &2 HbZ

B L, B OWER & Vo 7200k 7 13T,
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U LIRS B2 TR T 5. [HIKEZEEED
RIS, <R E B A R LT,

2N} /3 FF Halictidae
95) /NF X F B 3 NF NF  Lasioglossum
(Evylaeus) transpositum (Cockerell, 1925)
KPM-NK 74912, 74913, 12. IV. (i KR &)

96) = % ¥ ¥ KU a,FNF  Sphecodes
simillimus Smith, 1873
KPM-NK 74910, 20. V1. (Riif#Z KFE)
Y KU 3 F T & Sphecodes 132 /~F /3T A
B A E AT O,

N3 U ST F Megachilidae
97) ¥/ N4V ~F/3F Coelioxys (Boreocoelixys)
yanonis Matsumura, 1912
KPM-NK 74929, 29. VIII; KPM-NK 74930, 74931,

14. IX.

A X AN U 2SF Megachile humilis Smith, 1879
IV HNF U SF M. tsurugensis Cockerell, 1924
CHBEET L END (ZHW - FE, 2014),
AEHBHUICISWNT S BEE 2 KFITENT TR
BENR L FEL L BITHRONFEHZ B
EL T2,

98) /T 7 WY KU F YT Euaspis basalis
(Ritsema, 1874) (IX| 8F)

KPM-NK 74921, 74922, 6. VII; KPM-NK 76534, 22.
VII; KPM-NK 74923, 25. VIL.
P ET 2 (ZHANFE,2014; 12 H

2016).,

99) F A F U 3T Megachile (Callomegachile)
sculpturalis Smith, 1853 ([¥] 8G)

KPM-NK 74918, 74919, 29. VIII; KPM-NK 74920, 14.

1X.

AREIT, DT Y SF M L7 AREL
THBELEDRERRY | FHEB R SOV =424
DTREED, RERTIE, HNOBEHREOAN
BIZHATH DR OTITE R L T EEH 8
BTxT,

100) & A%V XF Megachile (Chelostomoda)

spissula Cockerell, 1911
KPM-NK 74924, 14. V1.

EREMIIRTE S I TR Y, ER CHEEITEDS
P MBI ITRICER 2 Z A TIES,
FEBARCVEICERT 52 &0 b, BFHEICHRK
LT\,

101) > /v i ~F U /N5 Megachile tsurugensis
Cockerell, 1924 ([X] 8H)

KPM-NK 74925, 12. V; KPM-NK 74926-74928, 14. IX.
FERRCVICERT 5, A Hkk I E

INHKFTHNT T, RB ORI O NFHICE

SHHET 20T, REFENTH S HI12% < OFER

AR L TWD AR VY,

102) 7 /~F /3T Osmia (Osmia) taurus Smith,
1873 (X1 8D)
KPM-NK 76551-7655512. IV; KPM-NK 74915, 12. V.
R TEA L, BENDEREZBIT, RERTIX
BRI LNVERED R 60, 2 & oK
MEONDHITEE 92 <IE7ev, FNTITFRIT
IHLMFEEE O HREIZZE < DERR R 6T, 5
HERROVREICERL, JETHEIY 25< %, %
FEDORTENCIE, MfgCEm 72 & CE < OREA TR
AL, mid 2 Al T 28 VB T & T,

RRED/N\FHOEHE

A B O TIE 22 B 102 BEEIFE D F 0N
SN, TNOLDOFEERERD L, WL DD
BILITZR ME ) 23388 H 5,

1. BARVEOLRE

FEMDEA R VHO LN ' Th L 80
EFTHEA SN, BEFCHBET 57 m ikt RY
EIRNVEBARTUD2MLNHERTET, &0
DIRFZBWT, FRRERE TR ONDITT O
FENE ST < A D do o s BB, FE
BRC, NTFHALY R RXF IR YA RY
Chrysis galloisi (Buysson, 1908) X ~ 7 71 & A
7 C. rubrypyga Tsuneki, 1950 |2, A <= U/ A
¥ RrAFIEF I 'L RY C japonica Cameron,
1887 12, FH AT ARNFIILY XA RT C.
fasciata Oliver, 1790 |2, ARXNFZAAEA R D
Stilbum cyanurum (Férster, 1771) {2, & 4L Z 3L %F
EInbHESbTEY (G5H, 1982; SFil - 78
M, 2016), ZNHHFEONTIIRFECHER T
ey, WET LA RVENRE TS EATE R
Mmolz, AV a unhy Na A "F 3, RE
EANTHFERIRICE LWEREEERENED
NDICHEDLY, RAKSHIZIEWTHEE ThiL
FHEHILTROND T INEAL R VIIHERTE T
WV, A AR TIZONTE, ofE & 1T
BGN R D70, WE TN DEICHET D
WEEN B B0, AR T O B A D 7
<, INFETHERIN TR, bHAA, Gt
REZ LD @mbiuE, 20O RS

137
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NDHARENEIZSH D b DD, BHFE ThEN 55 W L,
ML LTz Eli2 i =y FRRLI, oL D
BiA e &Y TIXAEE T E e h o T2 FTRENE
NEZBND, TEMDOANFITE T OWEIREE O
BEICEEBEZTDHIZD, B ANRTFRELavaN
FEB 72 ELRIBROMERNR H 2 FIREMEN B B M, £
HLELEEMICT 7 T OEENZ L, BUIRT
T H DB 2R,

2. TITANRNFEDODIRE

WIZT U FHARFEHOBG ST, AL Ih
T2XT U FHARTFRF R T U F BT IFFYHIC
HAALIZRWNETIZH 208, Chb O TT 6,
FELEENELIZEOHFHEITH -7, A H
R Th, T ARTFHOBIR E LT,
FIEXRT AT REELTEY, 2014 £~
2017 O TIX, FERITABTILRE T & i@ I K,
SR T O a T v T AARFTHh T2 B
DR, BESNT-OHRIZETEBLTWD, JI
5 (2018) 237 L 7o) IR i & A R 7R P i
AT —=FDFIFETL, ZO2EMNLIHLSET
ERIZHL > TV D, ZOfoFEE, Bk TR
T D LF R YT 2 FFTNF Parapolybia crocea
Saito-Morooka, Nguyer & Kojima, 2015 23 2 #t,  #i
WX R T VT HNRTFRERINDDHTH D,
1970 FRITIZAER L W/ Mo 2 fE, 7 X E
7 2 F8NF Polistes chinensis Sonan, 1927 3 IO
27 v HNF P snelleni de Saussure, 1862 3kt
T L TV D, ZORREE LT, AL
HFRHLER S 5 6O T, BRERIC K D IIKE Y 12
NNTWDRTREMENE 2 B, FEERIZ, Wk
HEOTERNTIIARXANT T F I RTF DR
VRS U 72 BEBR 2N F20E < A, B 2 R A IS fa R s
KTV EIZHENH - TH, HEND DEEe
BHENHIVEBERIMTONL Z b D L),
BFT 56X 7 T HAFICE L, AW
IR L TR S D 2 & 3% <. A% OB RN
RSN DIRBUTH D, AR ANFH G EEEN
DIRCENREZ TN, T T ANRNTFEL I3
MNEOG %2 T2, THUTARXRANTEHO SN
KO BEEES I m W b BB OTEENELPH & AV 2
LR, FHEMIRIPICE L AXANRT O ENR
Hil. ZEOMBME AT NHERTE D EEZLL
ND, BB, EVARXARFIIRFRICEEES
TRNETHEML THY, LOZXXANRF LD
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