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Stratigraphic Subdivision of the Pleistocene Miyata Formation Based on
Lithology and Unconformity, Miura Peninsula, with Special Reference to the
Radiometric Age of the Intercalated Funakubo Tuff

SEMRACHE D « R Y

Tomohiro Kasama " & Hiroyuki SHior 2

Abstract. The Miyata Formation distributed in Miura Peninsula is subdivided into 4 units based
on lithology and unconformity. They consist of light yellowish brown tuffaceous sandstone (A), dark
gray brownish tuffaceous sandy gravel (B), alternation of dark brown sandy gravel and light gray
brownish mudstone (D), and pale reddish brown tuffaceous fine-grained sandstone (C), in ascending
order. Their stratigraphic relationships are angular unconformities, respectively. Their valley-shaped

erosion surfaces are considered to be due to global sea-level change related to glacial and interglacial

periods. They are similar to ones known in the Sagami Group in the southern part of the Tama

hills. Those precise geologic ages are still unknown, and then radiometric age dating was attempted
using zircon minerals of the Funakubo Tuff (Fn), intercalated in the uppermost C unit of the Miyata
Formation. As a result, their FT and U-Pb ages by Laser Ablation Inductively Coupled Plasma Mass

Spectrometry (LA-ICP-MS) are 0.41 Ma.

Key words: Miyata Formation, Unconformities, Funakubo Tuff, FT age, U-Pb age
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Fig. 1. Study site in the Miura Jukan Expressway construction
field at Miura Peninsula.
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Stratigraphic subdivision of the Pleistocene Miyata Formation
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Fig. 11. Particle analyses of Funakubo Tuff (Fn).
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Table 1. Result of elemental component analysis of

Stratigraphic subdivision of the Pleistocene Miyata Formation

Funakubo Tuff by LA-ICP-MS
1 SIARE 7 DICIE TG

LA-ICP-MSIZ &5 X/ MERTFE ST

#BRE AEHFEE
(wt%)
Si0o2 77.161 Li 24618
TiO2 0.111 Be 20262
Ai203 13.287 Be 26293
FeO 0.531 Na 1.3819
MnO 0.083 Mg 0.0310
Mg0 0.165 Al 0.8362
Ca0 0674 Si 1.3458
Naz20 4284 P 0.1216
K20 3.540 K 26714
Ca 0.0091
(ppm) Sc 0.7807
Li 32.00 Ti 0.1234
Be 3.04 \% 0.0199
B 26.29 Cr 0.1221
P 106.12 Mn 0.4602
Sc 23.42 Fe 0.0584
' 458 Co 0.0191
Cr 2258 Ni 0.0260
Co 0.56 Cu 0.0734
Ni 2.73 Zn 0.6481
Cu 5.51 Ga 0.7152
Zn 51.85 Ge 3.6861
Ga 12.87 As 7.0897
Ge 5.90 Rb 2.9442
As 7.09 Sr 05277
Rb 108.93 b4 0.7574
Sr 137.20 Zr 1.0434
Y 15.15 Nb 1.7937
Zr 104.34 Mo 5.6768
Nb 14.35 Ag 3.5419
Mo 5.68 Cd 10.7051
Ag 0.28 In 1.2807
Cd 1.05 Sn 1.3905
In 0.06 Sb 25358
Sn 3.48 Cs 3.0212
Sb 0.51 Ba 2.9642
Cs 453 La 1.7479
Ba 741.04 Ce 1.8027
La 2797 Pr 1.5280
Ce 59.49 Nb 1.2733
Pr 5.96 Sm 1.0130
Nd 20.37 Eu 0.5834
Sm 3.55 Gd 0.8057
Eu 0.64 Th 0.7967
Gd 2.66 Dy 0.6700
Tb 0.48 Ho 06718
Dy 248 Er 0.8473
Ho 0.52 Tm 0.8498
Er 1.86 Yb 0.9356
Tm 0.27 Lu 1.0467
Yb 2.06 Hf 1.0976
Lu 0.31 Ta 1.2714
Hf 3.29 W 1.4632
Ta 1.02 TI 1.7033
w 1.46 Pb 21167
TI 0.61 Bi 3.1536
Pb 16.93 Th 29233
Bi 0.19 u 2.2561
Th 12.28
U 2.78
Total wt% 100.00
TR E wt% T, EILH#EE ppm TRT

D K-Ar A ICHIE L= B S 2L a
gL 100K 72 fliH U CHIE 24TV FT 44X 0.43
+0.07 Ma 35 H A2 23, U-Pb AFAR K 0 12 KA
Ah el bl &l S v, 88 BLIZ DT FT 41X 0.42
+ 0.08 Ma, U-Pb 41X 0.63 £ 0.01 Ma 235 Hh7=,
WFITBBRA—ET MR-, B, W
FrRHDbEIEYIL 330 + 88 = 118 ki DfafiE
) FT 41X 041 £ 0.07Ma & 72572,

@ HYIL-F7NLIY K-Ar) ERBIEIZDONT

W VAR S s 1 MBS ST T L AR R
L7z, MR 7 (Fn) ORME AR L OB L
MIRES O APIAIZONT, LD X 5 ICHlEE
1To 7 R tms LV E AR EF ST O s
2k s),

BNV 0 AR 2 7 # 100 ~# 250
YA X BRI H 150 ~# 250 Y1 X)),
SRIEMEIE Y DR E . BRI X D BHISEM O 53 BEA
TV, BEAHEZIT 7=, BV v AOEREIT, &
B R b, il L 7 v B2 N 2 NV iR X
Wt FIRERIRI & L. B U A% 2000 ppm
272D £ TMA. I IEEIC LV a2 Hv
TEEGTZAT oo, BMERICHLERT Y U LK
YRR I LT IR ORI A Y 7 MAEERS IR
ZRV, HriE AT 180-30 B WL - KBSy
W& &2 RN — KTl L TiTo 72, 7258,
ERARER TV U LDORIEMEIZT02wt% TH 5,
TV RN DOREIL BAr &2 b L—H—L& L
T, RELSHIH SN T LI LIRE SE DA
NARFRIE CERSNT AT T2, 7ok, REO%
HTINA L ERET D280 180 ~200°C T3 HIH
Bex, 7T OMIEEY 77 BV ARANT
1500°CITMBERL L TIT o 72, 728, RRT7T VA
IRAFIL 100 X GRUEH O ©Ar — U PE ©Ar)
SREH D AT TRDO D03, IRAFENEL 72 DH1F
EFRRENKEL R, BRITITNRELEZDL
NTn5 (B - A, 1988),
® K-Ar ERBIERER (F3)

AR Z 7 (Fn) ORHEAIZ DWW TIE2.17 +£0.12
Ma, BEABIEIREROAPIAIZ DN TIL1.93 +
0.21 Ma & W ) FERDG DTz, 2 BITFTAAR,
U-Pb R E 1T B 2 HWER E oo Tz,

z =

1) EHEBOHEEE

BEIXJLFEE, MBI BICEH L, TO A
J& & B DR AT rE IR C, JbEEEE
TIZABIIBEHE. TOREEITFEFICHD &
HEE S5, BIEIX20° FRECRE UG MR 5 23,
ZOEANIEREORBHR OB L XHDOE AT
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Table 2. Result of fission track and U-Pb double dating of Funakubo Tuff

F2.MAMS 7 (Fn), U-Pb & 7 /VEMIEDRKR

BRiESE RS SUR (ST 238 R ()
Ps Pu Pustd HEEGE YSURE FTEMtlo  U-PbiEfti2o
HHE RN N
(em?) (em™) {em?) = PsER (ppm) (Ma) (Ma)
AR 47(Fn) (EM-185%, 2018) 30 1.32x% 10" 7 487% 10"  2.576,716,542 3,206 % 10" 30,268,048 0.125 113 0.38+0.14 067+0.01
MHAEST (Fn) (&R B8 1.82x 10" 32 6.63x10' 12,503 145211 3.428 x 10" 13,713 470 0282 143 0.42+0.14 0.63+0.01

ps HFEMRBE (T v 2) B, N: BERS (T v 27) i, pp VT NDOY T UREBEE, Np P 7rovIen
v M (N FHREREA~OMIER), p FHEREO 7 T VR0, N BEEREO Y Z 0 7 > M

s ustd”

Table 3. Result of K-Ar dating of Funakubo Tuff and mineral concentrated layer under Funakubo Tuff
K3 MRS 7 &2 O FALOBERSEIREET D K-Ar FEARHIERS R

A HITEY () H) I LEEE W% BUSTEERE ©A (10 ccSTPi)  K-Ar 4% (Ma)  JERRETIEARIE 0 Ar(o%)
RARE 7 #EF (60-150pm)  0.260:0.005 2.19+0.11 2.170.12 72.3
M EED P97 (60-100pm)  0.208:0.004 1.560.17 1.930.21 86.1

ABIZT Ny FLTHEL WD, ZoRAEmIX
BHAWRTHDN, ABEREREL, Sk
MR E WO THRESTH O FREMED BV, B JE DK
WNIZHETH D Z D DEEDOT 7 T BMREG LT
WahEEZLNS, TITERLTHBLTWD
ZEMD, KMOEEEZZ T U— 7 HEFEY T
HHM, FERO—EKT B kR ET T HE &
BAET D2 Emb, A0 MR & LT —&IZ
HRE L7 b o Tidle <, WKIES) & RIS L C g
MRERD 2 0 TR SN RN S 5, A=Y
T BA ORI BAATRUKILE, R A i
FOKLUNSHT-6ENT-bDTIERL, BED
FtR D D2 WG E R I - Te LHEE S D,

DEIXFALO BEIZHET A REmMMNILEHT
IIFEEA T, MEBEE CIIFEETTICDE LY
WHIB DR TH D Z Lnh, DJBITALEEE L FE
SHOMIZAHDIRICHEFE L TV D Z ERHEE S
N2, DELBEICKLTT Ny bR THE
HLTWBD, DEIEFY Y RS TRHELNT, 1
BMREL, HERZIRIBZELTWS Z &)
O O L 9 72 iR 272 i O R CHERE L 7=
HE DA B D, BENG OHHEFEEE D D
BIZAT YT SO K NEE AL ERLI
RN LI, BJE & ITHERE L o BREEOIRH RS R 7R
HTEETELTEY, DREEEOSROR R
bSO FTRENED H VN,

C g 3raEEE & AL FBEE DRI S H DRI HERE L .
BB TH > R, TREETDHZ LMD, B
LD DEEOHERE & B 2 B, o Ko
IR LIRS DR L THR L TWnWb 2 &n
5. WEHOHEREM O RTREM N E 2 D, CElk
& EALIC 030 b T EFE P R b A TN D, B
Rk D LR [ Tl PR EHWEIC K- TKE L
TRk e — AERE L ERSET5 Z ENEmbTW
LM, CIEOMRERE S, BEKE OB/ NREH %
B UM AT D 2 &I ko TAE U ATHENE

NEZHND, CEIZIBE, DEEITRA D EIK
DL, ABELIRT S5, SN KL BE L
T2 5, BREERIZIIT Ny M REHIZH-
THEFE L T 5 72 EEFRCHEREERBIZ M e 5 2 &
D CIBRIEDR &M S REAT O ATREMED R,

Uk, EEo#Eims & bICREABGRTERD
AREME A IR, 1 OO S DIFRTH D73,
ZZTH BN o o HEREREE I, B HE OHERE
BEE2HET L 20X onFITRd EEZTH
%o EHENHERE L TN E H AT e (B
FENTEY, ZOHFEMAE I IS ER) DO RN
R S (BEH L 1951, BAEZA (1977) O'F
H g HV B W O fBU L, R (1951) & RELAE
ORI, S ITHEERRORBLE X BH
JE LSRR NS D Z L YD TR L, &
L - Bk (1981) OHVEWrm OfEfRIL, Zh b &
WERE By | BIEOROHEREE IS A 55
Ez, sHE (FHREE) PICKERRESmZ
1 OF# L CEAFRE L LTHid, LavL,
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FIEADIFA & L CHRRICIN 2 MR EE) 2 5 2 7=,
AEIOFEH CTH LA UL, UL Db D
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Northernmost Records of Three Fish Species from Suruga Bay, Japan, with
Notes on Distributional Implications for These Species

FREAMNY - ZH

B2 REFRE—Y « =AY - EIFEIK Y -

HEGEREA Y - WEEE RO

Akinori TERAMURA V|, Makoto Yasupa 2 |, Yuichi AMaNoO ¥, Shota MiTsur ¥
Futa SAKURAI ¥ | Shotaro HIrASE ' & Hiroshi SENoU ¢

Abstract. Recently, one specimen each of Chlorophthalmus nigromarginatus Kamohara, 1953
(Aulopiformes: Chlorophthalmidae), Aulopus formosanus Lee and Chao, 1994 (Aulopiformes:
Aulopidae) and Foetorepus masudai Nakabo, 1987 (Perciformes: Callionymidae) were collected
from Suruga Bay, Japan. These specimens represent the first record of each species from the bay and
the northernmost record for the species. It is suggested that the Kuroshio Current impacts on their dis-
persion like it does for many reef and shore fishes; their distribution is continuous in southern Japan

along the path of the current.

Key words: deep sea fish, Kuroshio current, Chlorophthalmus nigromarginatus, Aulopus for-

mosanus, Foetorepus masudai
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Chlorophthalmus nigromarginatus Kamohara, 1953
(Fig. 1, Table 1)
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Table 1. Counts and measurements of Chlorophthalmus
nigromarginatus

Cat. No. KPM-NI
42686
Standard length ( SL mm ) 145.0
Counts
Dorsal-fin rays 11
Anal-fin rays 9
Pectoral-fin rays 15
Pelvic-fin rays 9
Gill rakers 2+1+15=18
Scales on lateral line 53
Scales above lateral line 6
Number of predorsal scales 10.5
Scales below lateral line 6
Number of scales between the anal opening and anal-fin origin 16
Number of scales between dorsal-fin and adipose-fin origins 19.5
Measurements % in SL
Head length 29.0
Total length 117.8
Predorsal length 373
Preadipose-fin length 81.0
Prepectoral length 29.7
Prepelvic length 40.6
Preanal length 49.8
Pecto-ventral distance 14.6
Vetro-anal distance 385
Distance from the anal-fin origin to caudal-fin base 20.7
Distance from the dorsal-fin origin to caudal-fin base 51.7
Distance from the dorsal-fin origin to the adipose-fin origin 449
Distance from the center of the anus to the anal-fin origin 284
Distance between at the level of the vertical through the dorsal and anal- 57
fin origins
Body depth at the anal-fin origin 134
Body depth at the dorsal-fin origin 19.0
Depth of caudal peduncle 89
Lenght of caudal peduncle 152
Length of longest dorsal-fin ray 212
Dorsal-fin base length 125
Anal-fin base length 73
Length of the longest anal-fin ray 13.1
Pectoral-fin length 239
Pelvic-fin length 189
Distance between the bases of the first and last pelvic-fin rays 4.6
Head depth at the vertical through posterior margin of the orbit 144
Snout length 83
Orbit diameter 9.5
Pupil diameter 49
Interorbital width at the vertical through posterior end of the supraorbital 8.8
Postorbital length 114
Length of upper jaw 114
Maximum depth of maxilla 4.6
Length of lower jaw 114

Fig. 1. Fresh specimen of Chlorophthalmus nigromarginatus
(KPM-NI 42686, 145.0 mm SL ) from Suruga Bay,
Shizuoka Pref., Japan. Photographed by H. Senou.
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14 FEXEA
Aulopus formosanus Lee and Chao, 1994
(Fig. 2, Table 2)
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Table 2. Counts and measurements of Aulopus formosanus

KPM-NI
Cat. No. 44599
Sex male
Standard length ( SL mm ) 155.1
Counts
Dorsal-fin rays 16
Anal-fin rays 9
Pectoral-fin rays 1
Pelvic-fin rays 9
Caudal-fin rays Vii+i+9+8+i+vi
Scales on lateral line 42
Scales above lateral line 5
Scales below lateral line 4
Gill rakers 3+1+11=15
Pyloric caeca 10
Measurements % in SL
Head length (HL) 30.1
Total length 123.0
Predorsal length 36.4
Preadipose-fin length 81.2
Prepelvic length 38.7
Preanal length 59.4
Body depth 18.1
Body width 15.2
Depth of caudal peduncle 7.6
Lenght of caudal peduncle 15.8
Length of longest dorsal-fin ray (2nd) 253
Length of 3rd dorsal-fin ray 191
Length of dorsal-fin base 285
Pectoral-fin length 20.4
Pelvic-fin length 255
Anal-fin base length 9.1
Anal-fin depth 10.5
Caudal-fin length 24.4
Distance between the center of the anus and origin of the anal fin 135
Measurements % in HL
Snout length 26.8
Orbital diameter 31.0
Interorbital width 25.1
Length of upper jaw 51.2
Width of tooth band on tongue 5.8
ECI
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Fig. 2. Fresh specimen of Aulopus formosanus (KPM-NI
44599, 155.1 mm SL ) from Suruga Bay, Shizuoka Pref.,
Japan. Photographed by H. Senou.
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Foetorepus masudai Nakabo, 1987
(Fig. 3, Table 3)
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Table 3. Counts and measurements of Foetorepus masudai

KPM-NI KPM-NI KPM-NI

Cat. No.

42371 42372 42373
Sex male female male
Standard length ( SL mm ) 121.5 111.7 121.9
Counts
Dorsal-fin rays V-8 V-8 V-8
Anal-fin rays 7 7 7
Pectoral-fin rays i+20 i+20 i+20
Pelvic-fin rays 1-5 1-5 1-5
Caudal-fin rays i+ 7+ i+ 7+ii i+7+ii
Measurements % in SL
Body width 17.9 201 18.9
Body depth 17.8 16.0 16.7
Depth of caudal peduncle 6.0 58 59
Predorsal depth 285 29.5 279
Caudal-fin length 44.9 36.7 43.6
Head length 36.1 375 35.6
Eye diameter 8.6 9.2 7.6
Snout length 8.1 9.9 84
Interorbital width 26 26 27
1st dorsal-spine length 26.5 19.2 25.1
2nd dorsal-spine length 13.6 14.6 14.7
3rd dorsal-spine length 12.7 13.6 13.5
4th dorsal-spine length 13.8 123 126
1st dorsal-ray length 23.1 211 21.0
Last dorsal-ray length 325 225 335
1st anal-ray length 8.2 104 8.6
Last anal-ray length 164 16.1 18.5
Pectoral-fin length 258 237 253
Pelvic-fin length 27.8 27.0 252
Preopercular spine length 53 5.6 52
Anal papilla length 24 - 2.7

Fig. 3. Fresh specimen of Aulopus formosanus (KPM-NI
41371, 121.5 mm SL ) from Suruga Bay, Shizuoka Pref,,
Japan. Photographed by H. Senou.
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Two New Lentic, Dwarf Species of Rhinogobius Gill, 1859 (Gobiidae) from Japan

Toshiyuki Suzuki Y, Seishi Kimura ? & Koichi SHIBUKAWA )

Abstract. Two new lentic, relatively small-sized species of the gobiidid fish genus Rhinogobius,
R. tyoni and R. telma, are described based on specimens from temperate regions of Japan.
Rhinogobius tyoni (14 specimens, 25.7-40.0 mm SL) is distinguished from all congeneric species
by the following combination of features: predorsal area with small cycloid scales; 8—17 predorsal
scales; 20-23 pectoral-fin rays; 28-35 longitudinal scales; 10+16=26 vertebrae; a low first dorsal fin
in males, not extending posteriorly to origin of second dorsal fin when adpressed; third spine of first
dorsal fin longest; posterior oculoscapular canal usually absent; preopercular canal usually present;
anteriorpart of first dorsal fin with no dark large circle or quadrangle markings; caudal fin with some
dark vertical lines in males, some dark vertical lines or rows of dots in females. Rhinogobius telma
(14 specimens, 28.7-39.5 mm SL) differs from all congeneric species by the following combination
of features: predorsal area with small cycloid scales; 3—15 predorsal scales; 10+16=26 vertebrae; a
low first dorsal fin in males, not extending posteriorly to origin of second dorsal fin when adpressed;
third spine of first dorsal fin longest; lateral and ventral sides of belly with ctenoid and small cycloid
scales, respectively; posterior oculoscapular canal and preopercular canal absent; first dorsal fin with
a single longitudinal row of vertically-elongate dark markings; caudal fin with some vertical rows of

dark dots in both sexes.

Key words: fish taxonomy, non-amphidromous, Rhinogobius sp. BF, Rhinogobius sp. TO

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). Many species of the
genus are amphidromous; namely, adults spawn in the
freshwater habitats, larvae just after hatching immediately
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go to the coastal marine waters, and after that the juveniles
enter the inland waters. The other congeners are confined
to freshwater habitats (e.g., lakes, ponds, rivers or streams)
throughout their life cycle (Mizuno, 1960a; Takahashi &
Okazaki, 2002).

Rhinogobius, originally described as a monotypic
genus based on Rhinogobius similis Gill, 1859, is
currently known as the most speciose freshwater gobiid
genus, comprising 81 described, valid species, although
several unnamed species are left unresolved (Suzuki et
al., 2017; Takahashi & Okazaki, 2017; Endruweit, 2018;
Lietal., 2018; Wu et al., 2018; Xia et al., 2018). In the
Japanese waters, 17 species are currently known (Akihito
et al., 2013). Of these, nine species [viz., Rhinogobius
biwaensis Takahashi & Okazaki, 2017, Rhinogobius
brunneus Temminck & Schlegel, 1845, Rhinogobius
flumineus (Mizuno, 1960), Rhinogobius fluviatilis
Tanaka, 1925, Rhinogobius kurodai (Tanaka, 1908),
Rhinogobius mizunoi Suzuki, Shibukawa & Aizawa,
2017, Rhinogobius nagoyae Jordan & Seale, 1906,
Rhinogobius ogasawaraensis Suzuki, Chen & Senou,
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2012, and R. smillis] are treated as valid (Akihito et al.,
2013; Suzuki et al., 2015, 2017; Takahashi & Okazaki,
2017). Akihito et al. (2013) distinguished the remaining
eight, 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. BF (Shimahire-
yoshinobori), Rhinogobius sp. DL (Hira-yoshinobori),
Rhinogobius sp. KZ (Kazusa-yoshinobori), Rhinogobius
sp. MO (Aya-yoshinobori), Rhinogobius sp. OM (Oumi-
yoshinobori), Rhinogobius sp. TO (Tokai-yoshinobori)
and Rhinogobius sp. YB (Kibara-yoshinobori).

In this paper, we describe two of these, Rhinogobius
sp. BF and Rhinogobius sp. TO, as new. Both of these,
known only from temperate regions of Japan, are non-
diadromous, lentic species, and characterized by a
relatively small-sized body (40 mm or less in standard
length), a non-elongate, low first dorsal fin in males, fifth
pelvic-fin ray divided into two branches at its first (most
proximal) branching point, and relatively reduced cephalic
sensory canals.

Materials and Methods

The specimens examined in this study are deposited
in the following institutions: Biological Laboratory of
Imperial Palace, Tokyo (BLIP); Kanagawa Prefectural
Museum of Natural History, Odawara (KPM); Osaka
Museum of Natural History, Osaka (OMNH).

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), 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.
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 ray is counted. 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 et 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).

Genus Rhinogobius Gill, 1859

Rhinogobius Gill, 1859: 145 (type species: Rhinogobius
similis Gill, 1859 by original designation and

monotypy).
Tukugobius Herre, 1927: 119 (type species:

Rhinogobius carpenteri Seale, 1910 by original
designation).

Sinogobius Liu, 1940: 215 [type species: Gobius
(Sinogobius) szechuanensis Liu, 1940 (=
Rhinogobius liui Chen & Wu, 2008) by original
designation and monotypy].

Pseudorhinogobius Zhong & Wu, 1998: 149 (type
species: Pseudorhinogobius aporus Zhong & Wu
1998 by original designation and monotypy).

Diagnosis. Rhinogobius belongs to the gobiid
subfamily Gobionellinae (sensu Pezold, 1993, 2011), and
is distinguished from the other gobionelline genera by the
following combination of characters (Chen & Shao, 1996;
Yang et al., 2008; Suzuki et al., 2015, 2017): first dorsal
fin with 57 spines; second dorsal fin with a single spine
and 6-11 segmented rays; anal fin with a single spine and
5-11 segmented rays; pectoral fin with 14-23 segmented
rays; pelvic fin with a single spine and five segmented rays;
25-44 longitudinal scales; 7—16 transverse scales; P-V
3/2211 0/9 or, in a few exceptions, its derived pattern; 10—
11+15-18=25-29 vertebrae; snout, cheek and operculum
naked; body largely with ctenoid scales; cheek with a
longitudinal pattern of sensory papillae (sensu Hoese,
1983), except for a single species, R. similis, having
several short transverse rows of sensory papillac below
the eye; gill opening moderate in size, its anteroventral
end extending to a vertical through posterior margin of
preopercle; pelvic fins fused medially into a circular/

ovoid disc via frenum (between spines) and connecting
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membrane (between innermost rays).

Remarks. Rhinogobius is currently known as the most
species-rich freshwater gobiid genus, comprising 83 valid
species (Suzuki €t al., 2017; Takahashi & Okazaki, 2017;
Endruweit, 2018; Li et al., 2018; Wu et al., 2018; Xia et
al., 2018; 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).
We here assign all species of the genus but R. similis to
the “Rhinogobius brunneus complex”, following Chen
& Shao (1996).

Endruweit (2017) resurrected Tukugobius Herre, 1927,
previously regarded as a junior synonym of Rhinogobius,
as valid; assigning three described species known from
the Philippines, Tukugobius bucculentus Herre, 1927,
Rhinogobius carpenteri Seale, 1910 (type species of
Tukugobius), and Tukugobius philippinus Herre, 1927,
to Tukugobius, with all others to Rhinogobius. However,
on the basis of the following reasons, we do not concur
with his conclusion. First of all, it is too early to resurrect
Tukugobius as valid, based on these three species. Like
R. carpenteri, the type specimens of T. bucculentus
and T. philippinus were destroyed during the Second
World War (Eschmeyer, 1998; Kottelat, 2013), and the
taxonomic status of these species is open to debate. For
these two species, Endruweit (2017) merely examined
the non-type specimens from the Philippines and did
not state the reasons why these were congeneric with R.
carpenteri, only stating, “Tukugobius carpenteri is
readily distinguished from all species currently allocated in
Rhinogobius by seven pterygiophores supporting the first
dorsal fin (vs. 6 in all species from continental Asia, Japan,
Taiwan, and Hainan), the first pterygiophore of second
dorsal fin inserted in interneural space 9 (vs. 8)”, These
characters need further investigation based on broader
sampling. For example, some specimens of Rhinogobius
sp. BF (one of the new species described below) and
Rhinogobius sp. BB have seven pterygiophores for the
first dorsal fin, and R. fluminues, and some specimens
of Rhinogobius sp. YB have the first pterygiophore of
second dorsal fin inserting behind neural spine of ninth
vertebra (TS, personal investigation). These inter- or
intra-specific variations suggest that the characters shown

by Endruweit (2017) are not sufficient to distinguish

Tukugobius from Rhinogobius. Furthermore, Endruweit
(2017) indicated that some differentiations between R.
carpenteri (type species of Tukugobius) and R. similis
(type species of Rhinogobius), such as configuration of
sensory-papillae rows on the cheek (i.e., transverse rows
absent vs. present) and squamation of pectoral-fin base
(i.e., naked vs. scaly), “may possess intrinsic value at
generic level.” Nevertheless, in the gobioid fishes, more
than a few examples are known to have these characters
as intrageneric variations (see, e.g., Akihito et al., 2013).
And, as noted above, the presence of the transverse
rows of sensory papillae does not only distinguish
R. similis from Tukugobius, but also from the other
species of Rhinogobius; if following his scenario, we
should split further his Rhinogobius into two genera. It
appears to be merely artificial, less-necessary splitting.
We, therefore, do not accept his idea on the limits of
Rhinogobius/Tukugobius, and, in this paper, regard the
latter (Tukugobius) as a junior synonym of the former
(Rhinogaobius).

Rhinogobius tyoni sp. nov.
(Standard Japanese name: Shimahire-yoshinobori)
(Table 1; Figs. 1-3)

Rhinogobius sp. OR morphotype “Shimahire” :
Suzuki, 1996: 1 (Okayama, Hyogo and Tokushima
prefectures, Japan); Akihito et al., 2002: 1254
(localities not detailed).

Rhinogobius sp. BF: Suzuki et al., 2010: 3 (Hiroshima,
Okayama, Hyogo, Osaka, Nara, Wakayama, Ehime,
Kagawa and Tokushima prefectures, Japan);
Suzuki & Mukai, 2010: 177 (Fukuoka, Hirosima,
Okayama, Hyogo, Osaka, Nara, Wakayama,
Ehime, Kagawa, Tokushima, Mie, Gifu, Aichi and
Shizuoka prefectures, Japan); Akihito et al., 2013:
1460 (Hiroshima, Okayama, Hyogo, Osaka, Nara,
Wakayama, Ehime, Kagawa, Tokushima, Mie, Gifu
and Shizuoka prefectures, Japan).

Holotype. OMNH-P 5882, male, 37.0 mm SL,
Maruyama-gawa River, Nakanogo, Toyooka, Hyogo
Prefecture, Japan, 35°29'34.1"N 134°48'38.8"E, 18 March
1995.

Paratypes. Total 13 specimens (five males and eight
females), 25.7-40.0 mm SL. OMNH-P 5883, female,
27.9 mm SL, collected with the holotype; OMNH-P
58905892, 8033-8037 (including 8035 and 8036, cleared
and stained), three males and five females, 25.7-37.4
mm SL, 24 March 1995, same locality as the holotype;
KPM-NI 49568 (formerly OMNH-P 35396) (cleared
and stained) and 49569 (formerly OMNH-P 35397), two
males, 34.7 and 40.0 mm SL, Yamamoto, Takarazuka,
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Hyogo Prefecture, Japan, 34°49'11.9"N 135°22'49.1"E,
13 September 2009; KPM-NI 49570 (formerly OMNH-P
36482) and 49571 (formerly OMNH-P 36483), two
females, 29.0 and 32.8 mm SL, Ibo-gawa River,
Yamasaki, Shisou, Hyogo Prefecture, Japan, 35°03'40.5"N
134°34'21.7"E, 29 June 2010.

Diagnosis. Rhinogobius tyoni is distinguished from
all congeneric species by the following combination of
features: scales on predorsal area small cycloid, 8—17
scales on predorsal midline; 20-23 pectoral-fin rays;
28-35 longitudinal scales; 10+16=26 vertebrae; a low first
dorsal fin in males, not extending posteriorly to origin of
second dorsal fin when adpressed; third spine of first dorsal

fin longest; posterior oculoscapular canal usually absent;
preopercular canal usually present with two terminal pores;
sensory-papillaec rows on cheek arranged longitudinally,
with no transverse rows; anteriorpart of first dorsal fin with
no dark large circle or quadrangle dusky markings (spots
or blotches); no yellow or orange markings on caudal-fin
base when alive or freshly-collected; caudal fin with some
dark vertical lines in males, some dark vertical lines or
rows of dots in females; lower half of caudal fin reddish
orange in males when alive or freshly-collected.
Description. Dorsal-fin rays VI-I, 8* (12) or VII-L, 8
(2); anal-fin rays I, 8* (10) or I, 9 (4); pectoral-fin rays 20*
(4), 21 (7), or 22 (3); pelvic-fin rays I, 5* (14); segmented

Table 1. Proportional measurements for two new species of Rhinogobius

Species Rhinogobius tyoni Rhinogobius telma
Cat. No. OMNH-P  OMNH-P OMNH-P OMNH-P BLIP BLIP BLIP BLIP
5882 5890 5883 5891 20000268 20000256 20000265 20000269

Type holotype paratypes holotype paratypes

Sex male male female female male male female female

SL (mm) 37.0 374 279 35.0 28.7 37.8 31.1 29.1

As % of SL
Head length 338 342 31.0 29.9 32.8 32.8 324 30.7
Predorsal length 39.5 414 38.0 38.6 41.8 394 40.8 39.5
Snout to 2nd dorsal origin 56.8 60.2 57.0 58.6 59.2 574 59.8 57.0
Snout to anus 58.9 56.4 53.8 57.1 57.5 574 61.7 574
Snout to anal fin origin 61.9 59.6 59.1 61.4 61.7 614 65.9 61.9
Prepelvic length 31.1 32,6 30.5 314 355 34.1 315 30.9
Caudal peduncle length 257 27.8 26.9 23.1 25.5 26.5 26.9 28.1
Caudal peduncle depth 11.6 122 10.9 122 13.9 123 12.5 11.8
Ist dorsal fin base 16.9 18.8 16.0 19.5 16.9 16.6 174 14.0
Length of longest D1 spine* 13.4 (3rd) 17.5(3rd) 14.3(2nd) 16.8 (3rd) 15.2 (3rd) 153 (3rd) 16.2(3rd) 14.4 (2nd)
2nd dorsal fin base 17.2 15.7 15.0 17.1 18.2 18.8 15.9 163
Length of longest D2 ray* 18.5 (7th) 21.3 (7th) 15.3 (3rd) 16.3 (2nd) 19.2 (7th) 19.9 (7th) 16.2 (2nd) 17.0 (2nd)
Length of last D2 ray 16.7 17.8 8.9 11.7 16.6 18.6 11.3 114
Anal fin base 14.1 13.2 133 13.0 16.9 15.1 12.8 134
Length of longest anal finray*  16.2 (7th) 18.0 (7th) 13.3 (4th) 14.4 (5th) 15.6 (7th) 17.1 (6th) 15.3 (4th) 15.3 (4th)
Caudal fin length 27.0 279 26.2 239 252 25.1 26.0 26.1
Pectoral fin length 27.0 26.7 25.5 252 23.8 27.1 244 27.1
Pelvic fin length 19.3 19.6 21.8 19.5 17.5 18.8 20.5 20.2
Body depth of pelvic fin origin 20.5 20.3 184 214 235 214 257 215
Body depth of anal fin origin 16.7 16.5 16.0 17.6 20.5 18.8 214 18.0
Body width of anal fin origin 13.1 10.7 10.9 14.1 14.6 13.8 12.2 114
Pelvic fin origin to anus 27.0 24.1 259 27.7 28.8 26.5 32.7 30.9

As % of HL
Snout length 304 334 27.5 245 273 283 274 27.7
Eye diameter 17.5 17.1 20.9 20.0 253 19.9 245 223
Postorbital length 532 50.5 50.5 53.6 47.5 52.1 50.0 50.0
Cheek depth 28.1 28.2 22.0 273 253 30.6 21.7 20.2
Head width in upper gill opening 63.1 579 52.7 64.5 65.7 64.4 66.0 58.5
Head width in maximum 62.3 594 53.8 70.9 67.7 69.7 75.5 62.8
Head depth in maximum 57.8 55.7 57.1 63.6 71.7 65.1 79.2 70.2
Bony interorbital width 8.0 8.6 5.5 6.8 10.6 12.1 7.9 7.8
Upper jaw length 38.8 423 319 33.6 40.4 43.7 358 35.1

As % of caudal peduncle length
Caudal peduncle depth 45.0 438 40.5 52.8 54.5 46.6 46.6 419

Abbreviations: SL: standard Length; D1: first dorsal fin; D2: second Dorsal fin; HL: head length

*Longest ray indicates in parenthesis
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caudal-fin rays 9+8* (12); branched caudal-fin rays 7+6 (1),
7+7* (11), 8+7 (1), or 9+7 (1); longitudinal scales 32 (2),
33 (7), 34* (4), or 35 (1); transverse scales 9 (3), 10 (5), 11*
(4), or 12 (2); scales between origin of dorsal fin and dorsal
insertion of pectoral fin 7* (4), 8 (5), or 9 (2); predorsal
scales 8 (2), 10 (1), 12 (1), 14 (1), 15(2), 16* (2), or 17
(2); P-V 3/12210/9* (4), 3/12211/9 (2), 3/22110/9 (6), or
3/21210/9 (1); vertebrae 10+16=26* (13) or 10+17=27 (1).

Proportional measurements based on holotype and
three paratypes (OMNH-P 5883, 5890, 5891) are given in
Table 1. Body relatively short and small (reaching up to
40 mm SL), slightly compressed anteriorly, compressed
posteriorly. Head large, slightly depressed. Snout short
and round. Eye large, located dorsolaterally on head at, or
slightly before, a vertical through midpoint between snout
tip and posterior margin of preopercle. Cheek somewhat
fleshy. Lips thick and fleshy; lower lip slightly protruding
beyond upper lip; gape oblique, forming an angle of about
20-30 (30 in holotype) and 40 degrees with body axis in
males and females; posterior margin of lower jaw not or
barely reaching to, or extending a little beyond, a vertical
through anterior margin of eye. Anterior naris a short tube
without skin flap at its tip, located at, or slightly before,
midpoint between snout tip and anterior margin of eye;
posterior naris a round pore with low rim, closer to eye
than to anterior naris. 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 or half oval in males, trapezoid or semicircular
in females; third spine longest; all dorsal-fin spines slender
and flexible, not filamentous; when adpressed, posterior
end (distal tip of third spine) of first dorsal fin usually
not extending to origin of second dorsal fin. Second
dorsal fin separated from first dorsal fin; second dorsal
fin subequal to first dorsal fin in height in males, whereas
subequal or slightly higher in females; all segmented
dorsal-fin rays branched; seventh branched rays longest
in males, whereas second or third ray longest in females;
when adpressed, posterior end of second dorsal fin not
extending to procurrent-rays part of caudal fin; posterior
end of base of second dorsal fin above posterior end of
anal-fin base. Origin of anal fin below base of first or
second (second in holotype) branched ray of second
dorsal fin; anal fin slightly lower than second dorsal fin

Fig. 1. Ventral view of pelvic fin (A) and dorsal view of
head (B) of Rhinogobius tyoni (KPM-NI 35396,
paratype, male, 37.0 mm SL), stained with Alizarin
Red. White line indicates the first segment of each
branch in the fifth soft ray. Black arrow indicates a slit

between branches. Pink dots indicate scales along edge
of scaly area on nape and occipital region; P1, P2, and
P3 indicate boundary of anterior extension of scaly area
along predorsal midline, boundary of anterior extension
of scaly area on side of occipital region, and boundary
of most concave point of scaly area between P1 and P2,
respectively. Photographed and annotated by T. Suzuki.

in height; all segmented anal-fin rays branched; seventh
branched ray longest in males, whereas fourth or fifth ray
longest in females; when adpressed, posterior end of anal
fin not extending to procurrent-rays part of caudal fin.
Caudal fin nearly rounded. Pectoral fin oval; pectoral fin
extending posteriorly to vertical lines between origin and
base of second branched ray (base of first branched ray in
holotype) of second dorsal fin in males, whereas base of
sixth spine and posterior end of base of first dorsal fin in
females; pectoral-fin rays branched, except for dorsalmost
and/or ventralmost rays unbranched in some specimens
(only ventralmost rays unbranched in holotype). Pelvic
fins fused medially by well-developed frenum (between
spines) and connecting membrane (between innermost
rays), forming a longitudinally elongate, oval cup-like disc;
pelvic fins extending posteriorly to a vertical through fifth
or sixth spine base of first dorsal fin (fifth in holotype),
and not reaching to anus; pelvic-fin spine with triangular
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membranous lobe at its tip; all pelvic-fin segmented rays
branched,; first branched ray longer than spine; first branch
of fifth pelvic-fin ray bifid (Fig. 1A).

Scales on body small ctenoid anteriorly, moderately
large ctenoid posteriorly. Scaly area on body extending
posteriorly to base of caudal fin; basal part of caudal fin
with small cycloid scales. Anterodorsal part of body before
a diagonal line from origin of first dorsal fin to dorsal
insertion of pectoral fin with small scales. Anterior part of
predorsal area naked. Predorsal squamation with trifurcate
anterior edge, anterior extensions of middle and both sides
extending anteriorly beyond a transverse line through
dorsalmost point of pectoral-fin axil to beyond above canal
pore H' (Fig. 1B). The other part of head naked. Lateral and
ventral sides of belly with ctenoid scales and small cycloid
scales, respectively. Pelvic-fin axil naked. Scaly area of
belly not extending anteriorly to pelvic-fin insertion. Base
of pectoral fin and prepelvic areas with 0—4 and 0-17 (0-7
in preventral midline) small cycloid embedded scales,
respectively.

Cephalic sensory systems of holotype (OMNH-P
5882) are illustrated in Suzuki (1996: 3, fig. 1), and not
repeated here. Based on our examination of ten specimens

(OMNH-P 5882, 5883, 5890-5892, 8033-8037),
considerable variations in development of sensory canals
on head are found. On the anterior oculoscapular canal,
eight specimens including holotype have a nasal extension
with terminal pore B' located anterodorsal to posterior
naris; anterior interorbital sections separated with paired
pore C and a single median pore D, pore E just behind
posterior edge of eye; lateral section with anterior pore
F and terminal pore H'. Of the remaining two, one lacks
a canal between pores F and H, and the other has only
a short canal with two terminal pores B' and C'. On the
posterior oculoscapular canal, nine specimens including
holotype lack a posterior oculoscapular canal, whereas
a single specimen has it. On the preopercular canal,
three specimens have pores M', N, and O', the other four
including holotype lack intermediate pore N, and a single
specimen lacks the canal. The Following description of
sensory papillae is based on holotype (OMNH-P 5882).
Sensory-papillaec row a oblique and uniserial, composed
of five sparsely arranged papillae, extending anteriorly
slightly beyond a vertical through middle of eye. Row
b longitudinal, composed of densely arranged papillae,
extending anteriorly to a vertical through middle of eye; its

Fig. 2. Freshly-collected (A) and alcohol preserved (B) holotype of Rhinogobius tyoni (OMNH-P 5882, male, 37.0 mm SL).

Photographed by T. Suzuki.
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length equal to eye diameter. Row C composed of sparsely
arranged papillae, extending posteriorly slightly behind a
vertical through posterior margin of eye. Row d composed
of densely arranged papillae, extending posteriorly slightly
behind a vertical through posterior margin of pupil. Rows Cp
and f comprising single and a pair of papillae, respectively.
Anterior end of row O close to a vertical row Ot.

Coloration of males (see also Suzuki, 1996: 8, figs. 2, 4;
Suzuki et al., 2017: 61, fig. 3). Freshly-collected coloration
of male holotype (Fig. 2A) is as follows. Ground color
of head and body yellowish gray darkened dorsally. Iris
vivid yellow, margined dorsally by vivid green. Two red
oblique stripes on snout; one between eye and tip of snout,
the other between ventral margin of eye and posterior end
of upper jaw. Cheek and lower part of operculum with
several vague, irregularly-shaped yellow spots (fairly vivid
in operculum). Branchiostegal membrane yellow, tinged
with bright blue ventrally, without any distinct markings.
Dorsal margin of lower jaw and ventral side of head
bright blue. Scale pockets of nape and occipital region
with dull red spots. Dorsalmost of pectoral-fin base with
a triangular bright blue marking as large as (or slightly

A ”

smaller than) pupil, edged ventrally by black. Each scale
pockets on dorsal and midlateral parts of body with a
small dull red spot. Midlateral body with a broad dull blue
stripe. Belly whitish, tinged with yellow dorsally, bright
blue posteriorly. Dorsal fins pale yellow gradually turns to
dull purple distally, with broad pale-yellow anterodorsal
margins; several dull purple dots just behind spines on
ventral one-third of first dorsal fin, forming 1-2 indistinct
horizontal rows; four indistinct, horizontal dull purple lines
on second dorsal fin (dorsal two largely faded anteriorly).
Anal fin grayish, darkened distally, with a broad midlateral
orange stripe and white distal margin. Caudal fin pale,
with red purple dorsal part, reddish orange lower half,
and yellow posterior margin; base with a “ < sharped
grayish brown blotch, and central part with four red purple
vertical lines. Pectoral and pelvic fins nearly transparent
and grayish, with slightly darkened rays. When preserved
in alcohol (Fig. 2B), all blue, green, orange, purple, red and
yellow markings faded; ground color of head and body
turns to yellowish white.

Coloration of females. Freshly-collected coloration of
females (Fig. 3A; Suzuki, 1996: 8, figs. 3 and 6; Suzuki

Fig. 3. Freshly-collected (A) and alcohol preserved (B) paratype of Rhinogobius tyoni (OMNH-P 5883, female, 27.9 mm SL).

Photographed by T. Suzuki.
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et al., 2017: 63, fig. 4B) resembles that of males, except
as follows. No yellow markings on cheek, operculum
and branchiostegal membrane. Midlateral body with a
longitudinal series of 78 indistinct circular, large black
blotches; anterior two below first dorsal fin, middle
3-5 below second dorsal fin, and the others on caudal
peduncle. Dorsum of body with several irregular-shaped,
black blotches. Posterior part of second dorsal fin with
14 reddish gray strips. A single narrow orange stripe at
midlateral anal fin (sometimes barely visible or absent;
see, e.g., fig. 5 of Suzuki, 1996). Central part of caudal fin
with 1-7 reddish gray vertical lines or rows of dots; these
lines/rows of dots not extending to dorsal and ventral one-
sixth or one-seventh of the fin. When preserved in alcohol
(Fig. 3B), all blue, green, orange, purple, red and yellow
markings faded; ground color of head and body turns to
yellowish white; blackish markings on body turn to brown.

Coloration when alive (see Suzuki, 1996: 9, figs. 6, 7).
Coloration when alive in aquaria resembles that of freshly-
collected specimens, except as follows: midlateral body
with a longitudinal series of seven large rounded black
blotches: dorsum of body with six saddle-like black blotches,
comprising anteriormost one on nape, middle three below
dorsal fins, and posterior two on caudal peduncle.

Distribution. Rhinogobius tyoni is hitherto known
from inland waters in temperate Japan along coasts of
Seto Inland Sea, Osaka Bay and Kii Channel (Fukuoka,
Hiroshima, Okayama, Hyogo, Osaka, Nara, Wakayama,
Ehime, Kagawa and Tokushima prefectures), and
Maruyama-gawa River of Hyogo Prefecture, draining
to Sea of Japan. This species is also found in the Tokai
District of Japan (including Mie, Gifu, Aichi and Shizuoka
prefectures), but the populations seem to have been
artificially introduced (Suzuki et al., 2010; Suzuki &
Mukai, 2010; Akihito et al., 2013).

Habitat. Rhinogobius tyoni is found in shallow
freshwater areas with mud bottoms and aquatic vegetation,
such as ponds, marshes, reservoirs, canals, and creeks at
middle or lower reaches of rivers (Suzuki & Mukai, 2010;
present study). It is a non-diadromous species, restrictedly
found in non- or barely-flowing freshwater habitats
throughout the life cycle (Ohara et al., 2009; Tsunagawa
et al., 2010a; present study).

Etymology. The specific name, tyoni, refers to the
late Darsu Tyon, who discovered the species and kindly
informed us for our study.

Rhinogobius telma sp. nov.
(Standard Japanese name: Tokai-yoshinobori)
(Table 1; Figs. 4-6)

Rhinogobius sp. TO: Suzuki & Sakamoto, 2005: 13
(Gifu and Aichi prefectures, Japan); Suzuki et al.,
2010: 11 (Gifu and Aichi prefectures, Japan); Akihito
et al., 2013: 1459 (Shizuoka, Aichi, Gifu, Mie
prefectures, Japan).

Holotype. BLIP 20000268, male, 28.7 mm SL, Toki-
gawa River, [zumichouotomi, Toki, Gifu Prefecture, Japan,
35°21'33.9"N 137°11'27.4"E, 1 April 2000.

Paratypes. Total 13 specimens (ten males and three
females) , 28.8-39.5 mm SL: BLIP 20000256-20000262,
20000264-20000266, seven males and three females,
28.8-37.8 mm SL, Pond of Yanagase park, Yahagi-gawa
River, Toyoda, Aichi Prefecture, Japan, 34°59'43.1"N
137°08'51.3"E, 1 April 2000; BLIP 20000400, male, 30.7
mm SL, Shin-ike Pond, Yawatacho, Toyokawa, Aichi
Prefecture, Japan,6 April 2001; BLIP 20010401, male, 33.0
mm SL, Ibi-gawa River, Naoecho, Ogaki, Gifu Prefecture,
Japan, 35°20'46.9"N 136°39'19.1"E, 13 November 2001;
OMNH-P 43682, male, 39.5 mm SL, a cleared and stained,
2000.04.01, collected with the holotype.

Diagnosis. Rhinogobius telma is distinguished
from all congeneric species by the following unique
combination of features: scales on predorsal area small
cycloid, 3—15 predorsal scales on predorsal midline;
10+16=26 vertebrae; a low first dorsal fin in males, not
extending posteriorly to origin of second dorsal fin when
adpressed; third spine of first dorsal fin longest; the lateral
and ventral sides of belly with ctenoid and small cycloid
scales, respectively; posterior oculoscapular canal and
preopercular canal absent; sensory-papillac rows on cheek
arranged longitudinally, with no transverse rows; first
dorsal fin with a single longitudinal row of vertically-
elongate dark markings; no dark large circle or quadrangle
markings (spots or blotches) at anteriorpart of first dorsal
fin; lower half of caudal fin without reddish orange
coloration; caudal fin with some vertical rows of dark dots
in both sexes.

Description. Dorsal-fin rays VI-I, 8* (14); anal-fin rays
I, 8 (3) or I, 9* (11); pectoral-fin rays 19 (3), 20* (6), or 21
(5); pelvic-fin rays I, 5* (14); segmented caudal-fin rays
9+7 (1), or 9+8* (13); branched caudal-fin rays 6+6* (2),
746 (5), or 7+7 (7); longitudinal scales 31 (3), 32 (2), 33*
(7), or 34 (2); transverse scales 9% (8), or 10 (6); scales
between origin of dorsal fin and dorsal insertion of pectoral
fin 6 (3), or 7* (11); predorsal scales 3*(1), 4 (2), 6 (1), 8
(1), 11 (3), 12 (2), 13 (1), 14 (2), or 15 (1); P-V 3/22110/9*
(13); vertebrae 10+16=26* (13).

Proportional measurements based on holotype and
three paratypes (BLIP 20000256, 20000265, 20000269)
are given in Table 1. Body relatively short and small
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(reaching up to 40 mm SL), slightly compressed anteriorly,
compressed posteriorly. Head moderately large, slightly
depressed. Snout short and round. Eye large, located
dorsolaterally on head at a vertical through midpoint
between snout tip and posterior margin of preopercle.
Cheek somewhat fleshy. Lips thick and fleshy; lower lip
slightly protruding beyond upper lip; gape oblique, forming
an angle of about 35-40 (35 in holotype) and 40-50
degrees with body axis in males and females, respectively;
posterior margin of lower jaw extending slightly beyond
a vertical through anterior margin of eye. Anterior naris
a short tube without skin flap at its tip, located slightly
behind midpoint between snout tip and anterior margin of
eye; posterior naris a round pore with low rim, closer to
eye than to anterior naris. 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 or “shogi-piece” shaped in males (“shogi-piece”
shaped in holotype), usually semicircular in females; third
spine longest; all dorsal-fin spines slender and flexible,
not filamentous; when adpressed, third-spine tip not
extending to origin of second dorsal fin in both sexes;
when adpressed, posterior end (distal tip of the sixth
spine) of first dorsal fin extending slightly behind origin
of second dorsal fin in males, but not extending to it in
females. Second dorsal fin separated from first dorsal
fin; second dorsal fin higher than first dorsal fin in height
in both sexes; all segmented dorsal-fin rays branched;
seventh branched ray longest in males, whereas second
ray longest in females; when adpressed, posterior end of
second dorsal fin not extending to procurrent-rays part of
caudal fin; posterior end of base of second dorsal fin above
posterior end of anal-fin base. Origin of anal fin below
base of first, second or third (second in holotype) branched
second dorsal-fin ray; anal fin slightly lower than second
dorsal fin in height; all segmented anal-fin rays branched;
sixth or seventh branched ray longest in males (seventh
in holotype), whereas fourth ray longest in females; when
adpressed, posterior end of anal fin not extending to
procurrent-ray of caudal fin. Caudal fin nearly rounded.
Pectoral fin oval, posteriorly extending around a vertical
thorough origin of second dorsal fin (not reaching in
holotype) in both sexes; pectoral-fin rays branched, except
for dorsalmost and ventralmost rays fin usually unbranched

Fig. 4. Ventral view of pelvic fin (A) and dorsal view of head
(B) of Rhinogobius telma (OMNH-P 43682, paratype,
male, 39.5 mm SL), stained with Alizarin Reds. White
line indicates the first segment of each branch in the fifth
soft ray. Black arrow indicates a slit between branches.
Pink dots indicate scales along edge of scaly area on nape
and occipital region; P1, P2, and P3 indicate boundary of
anterior extension of scaly area along predorsal midline,
boundary of anterior extension of scaly area on side of
occipital region, and boundary of most concave point of
scaly area between P1 and P2, respectively.

(unbranched in holotype). Pelvic fins fused medially by
well-developed frenum (between spines) and connecting
membrane (between innermost rays), forming a round
cup in males and a longitudinally elongate cup in females;
pelvic fins extending posteriorly to a vertical through fifth
or sixth spine base of first dorsal fin (fifth in holotype), and
not reaching to anus; pelvic-fin spine without membranous
lobe at its tip; all pelvic-fin segmented rays branched,; first
branched ray longer than spine; first branch of fifth pelvic-
fin ray bifid (Fig. 4A).

Scales on body small ctenoid anteriorly, moderately
large ctenoid posteriorly. Scaly area on body extending
posteriorly to base of caudal fin; basal part of caudal fin
with small cycloid scales. Anterodorsal part of body before
a diagonal line from middle of first dorsal-fin base to dorsal
insertion of pectoral-fin with small scales. Anterior part of
predorsal area naked. Predorsal squamation with trifurcate
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anterior edge, anterior extension of middle and both sides
extending anteriorly beyond a transverse line through
dorsalmost point of pectoral-fin axil to above through
middle of opercle (Fig. 4B). The other part of head naked.
Lateral and ventral sides of belly with ctenoid and small
cycloid scales, respectively. Pelvic-fin axil naked. Scaly
area of belly usually extending anteriorly to pelvic-fin
insertion. Base of pectoral fin and prepelvic areas usually
with some small cycloid scales (04 in preventral midline).

Cephalic sensory systems of BLIP 20000264 are
illustrated in Suzuki & Sakamoto (2005: 15, fig. 1), and not
repeated here. Based on our examination of 13 specimens
(BLIP 20000256-20000262, 20000264—-20000266,
20000268, 20010400, 20010401), considerable variations
in development of sensory canals on head are found. On
the anterior oculoscapular canal, eight specimens including
holotype have a nasal extension with terminal pore B'
located anterodorsal to posterior naris; anterior interorbital
sections separated with two paired pores C and D; pore
E and terminal pore F' behind posterior edge of eye;
lateral section lacking. Two specimens have the anterior
interorbital sections separated with a single median pore
D; other pores same as holotype. Three specimens with

an additional pore between C and D, or between D and
E; other pores same as holotype. All specimens including
holotype have no posterior oculoscapular canal and
preopercular canal. The following description of sensory
papillae is based on BLIP 20000264. Sensory-papillae row
a oblique and uniserial, composed of five sparsely arranged
papillae, extending anteriorly to a vertical through middle
of eye. Row b longitudinal, composed of densely arranged
papillae, extending anteriorly to a vertical through posterior
margin of eye; its length slightly shorter than eye diameter.
Row C composed of sparsely arranged papillae, extending
posteriorly slightly behind a vertical through posterior
margin of eye. Row d composed of densely arranged
papillae, extending posteriorly slightly behind a vertical
through posterior margin of eye. Rows Cp and f comprising
single and a pair of papillae, respectively. Anterior end of
row Oi well separated from a vertical row Ot.

Coloration of males (see also Suzuki & Sakamoto,
2005: 16, figs. 2A). Freshly-collected coloration of male
holotype (Fig. 5A) is as follows. Ground color of head and
body yellowish gray. Iris vivid yellow, margined dorsally
by vivid green. Two oblique stripes on snout; one dull
red between eye and tip of snout, the other broad green

Fig. 5. Freshly-collected (A) and alcohol preserved (B) holotype of Rhinogobius telma (BLIP 20000268, male, 28.7 mm SL).

Photographed by T. Suzuki.
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between ventral margin of eye and posterior end of upper
jaw. Cheek grayish. Dorsal parts of cheek and operculum,
nape and occipital region with several irregular-shaped,
short dull orange lines or spots. Ventroanterior part of
head purplish blue. Branchiostegal membrane reddish
yellow, without any distinct markings. Dorsal part of
operculum with a purplish blue longitudinal marking.
Base of pectoral fin with a large oblong black marking.
Dorsum of body with six saddle-like, large grayish brown
blotches; anteriormost one below origin of first dorsal
fin, second one below base of first dorsal fin, third one
below between first and second dorsal fins, fourth one
below base of second dorsal fin, and the last two on
caudal peduncle. Midlateral body with a longitudinal
series of five rectangular, large grayish brown blotches;
each midlateral blotch below interspace between saddle-
like blotches of dorsum of body; interspaces between
grayish brown blotches on midlateral body pale green.
Belly whitish, tinged with yellow dorsally. Dorsal fins
gray, rays yellowish with pale yellow dorsal margins; first
dorsal fin with a row of narrow, transversely-elongate
violet blotches along spines; lower half of second dorsal
fin with 2-3 longitudinal rows of dull purplish red dots.
Anal fin light yellowish orange, with a narrow white lower
margin. Caudal fin gray, rays yellowish with pale-yellow
posterior margin; ventral part of caudal-fin base with two

black blotches; central part of caudal fin with two or three
vertical rows of gray dots. Pectoral fin nearly transparent,
whitish basally, with yellowish gray rays. Pelvic fins gray.
When preserved in alcohol (Fig. 5B), all blue, green,
orange, purple, red and yellow markings faded; ground
color of head and body turns to yellowish white; blackish
markings on body turn to brown.

Coloration of female (Fig. 6A; Suzuki and Sakamoto,
2005: 16, fig. 2B). Freshly-collected coloration of female
resembles that of male, except as follows. Cheek not
grayish. Branchiostegal membrane not yellowish. An
oblong black marking at base of pectoral fin smaller than
male’s marking. First two large grayish brown blotches
of midlateral body connected. Caudal-fin base with a “<”
sharped grayish brown blotch. Pelvic fin grayish white.
When preserved in alcohol (Fig. 6B), all blue, green,
orange, purple, red and yellow markings faded; ground
color of head and body turns to yellowish white; blackish
markings on body turn to brown.

Coloration when alive (based on photographs in
Matsuzawa, 2011). Coloration in males when alive in
aquaria resembles that of freshly-collected specimens,
except as follows: ground color of head and body
yellowish gray; first dorsal fin black, with reddish yellow
dorsal margin; markings of second dorsal fin and caudal

fins grayish brown.

Fig. 6. Freshly-collected (A) and alcohol preserved (B) paratype of Rhinogobius telma (BLIP 20000265, female, 31.1 mm SL).

Photographed by T. Suzuki.
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Distribution. Rhinogobius telma is hitherto known
only from the Tokai District of temperate Japan (viz.,
Aichi, Mie, Gifu, and Shizuoka prefectures), although the
population in Shizuoka Prefecture seems to have been
artificially introduced (Suzuki & Sakamoto, 2005; Suzuki
et al., 2010; Akihito et al., 2013).

Habitat. Rhinogobius telma is found in shallow
freshwater areas with mud bottoms and aquatic vegetation,
such as ponds, marshes, reservoirs, canals, creeks of middle
or lower reaches of rivers (Suzuki & Mukai, 2010; present
study). It is a non-diadromous species, restrictedly found
in non- or slow-flowing freshwater habitats throughout the
life cycle (Tsunagawa €t al., 2010b; present study).

Remarks. Rhinogobius telma was first noticed by
Takahashi et al. (1998); they reported a putative unnamed
species of the genus, which agrees well with R. telma in
morphological characters, from Aichi Prefecture, Japan,
in the 31st annual meeting of the Ichthyological Society
of Japan. Subsequently Akihito et al. (2000) provisionally
regarded it as one of the varieties of the “Shimabhire-
gata” morphotype of their Rhinogobius sp. OR that
further morphological/molecular analyses towards our
better understanding for these varieties is necessary. On
the internet website (https://tansuigyo.net), anonymous
proposed a nickname “Ushi-yoshinobori” for the goby,
probably identical with R. telma herein described,
in order to distinguished it from the congeners in the
Japanese waters. The page is not dated; according to the
website writer(s), the page was originally launched on
11 November 2000, but the contents appear to have been
modified after that; at least now, many photographs of live
fish of the species in aquaria are shown there (downloaded
on 17 September 2018). Suzuki & Sakamoto (2005)
reported information about the morphology, distribution
and habitats of R. telma (as an undescribed species)
in detail, and proposed a new standard Japanese name
“Tokai-yoshinobori” with a specific abbreviation “TO”
for distinguishing it from the other undescribed congeners
(viz., “Rhinogobius sp. TO”) on the basis of a specimen
(BLIP 20000256), that is designated here as a paratype of R.
telma.

Yamazaki et al. (2015) analyzed nuclear DNA of the
Japanese species of Rhinogobius and concluded that R.
telma (as an undescribed species) has a sister relationship
with R. flumineus. The latter (R. flumineus) is only a single
species of the Group I (described below) in the Japanese
waters; this is one of the reasons why we recognize the
subgroups of the R. brunneus complex assembled based on
the vertebral counts (i.e., the Group I and Group II: described
below) as the grades (not the clades).

Etymology. The specific name “telma” is derived
from the Greek word meaning standing water or marsh, in
reference to typical habitat of the species. The name should
be treated as a noun in apposition.

Discussion

Both of the two new species described here,
Rhinogobius tyoni and R. telma, belong to the R.
brunneus complex (see above). Based on the vertebral
count data cited from some recent authors (e.g., Endruweit,
2017, 2018; Suzuki et al., 2017; Takahashi & Okazaki,
2017; Li et al., 2018; Xia et al., 2018; Wu et al., 2018;
present study), the R. brunneus complex can be divided
into two subgroups (Table 2): one almost always has 27
or more vertebrae (hereafter named "Group "), whereas
the others have lower counts (25-27, almost always 26)
("Group II"). The groups I and II, both of which appear to
be phylogenetic grades merely assembled by the vertebral
counts, hitherto comprise at least 46 and 27 described
species, respectively. The vertebrae of the remaining seven
species have not yet been counted. Rhinogobius tyoni
and R. telma usually have 26 vertebrae (27 in a single of
all 14 specimens in R. tyoni) and belong to Group I1. Thus,
the number of species placed in the Group II becomes 29.

Within Group II, and the assemblage with no
information about vertebral counts (total 36 species), R.
tyoni is most similar to R. telma, by having the following
combination of characters: 8—17 predorsal scales; 20-23
pectoral-fin rays; 28-35 longitudinal scales; a low first
dorsal fin in males, not extending posteriorly to origin
of second dorsal fin when adpressed; third spine of first
dorsal fin longest; posterior oculoscapular canal usually
absent; no dark large circle or quadrangle markings (spots
or blotches) at anteriorpart of first dorsal fin. Rhinogobius
tyoni is, however, distinguished from R. telma by having:
the preopercular canal usually present (vs. absent in R.
telma); no row of vertical dark markings on the first
dorsal fin (vs. a row of vertical dark markings); some dark
vertical lines at central part of caudal fin in males (vs. some
vertical rows of dark dots); lower half of caudal fin reddish
orange in males (vs. lacking reddish orange coloration).
Rhinogobius telma can be distinguished from all other
congeners of the group but R. biwaensis and R. tyoni,
as well as eight species with no information of vertebral
counts, by having the following combination of characters:
3—15 predorsal scales; posterior oculoscapular canal absent;
a low first dorsal fin in males, not extending posteriorly to
origin of second dorsal fin when adpressed; third spine of

first dorsal fin longest; no dark large circle or quadrangle
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Table 2. List of valid species of the Rhinogobius brunneus complex with its subgroups (Group I and II) regarding the vertebral counts

Group I: Species with higher vertebral counts (27 or more)

1 R. albimaculatus Chen, Kottelat & Miller, 1999
2 R.boa Chen & Kottelat, 2005

3 R. carpenteri Seale, 1910

4 R. changtinensis Huang & Chen, 2007

5 R.cheni (Nichols, 1931)

6 R.chiengmaiensis Fowler, 1934

7 R. coccinella Endruweit, 2018

8 R.davidi (Sauvage & Dabry de Thiersant, 1874)
9 R. duospilus (Herre, 1935)

10 R. filamentosus (Wu, 1939)

11 R. flumineus (Mizuno, 1960)

12 R. genanematus Zhong & Tzeng, 1998

13 R. henryi (Herre, 1938)

14 R. honghensis Chen, Yang & Chen, 1999

15 R. imfasciocaudatus Nguyen & Vo, 2005

16 R.immaculatus Li, Li & Chen, 2018

17 R. lentiginis (Wu & Zheng, 1985)

18 R. lindbergi Berg, 1933

19 R. lineatus Chen, Kottelat & Miller, 1999
20 R. linshuiensis Chen, Miller, Wu & Fang, 2002
21 R. liui Chen & Wu, 2008
22 R. longyanensis Chen, Cheng & Shao, 2008
23 R. lungwoensis Huang & Chen, 2007
24 R. maculagenys Wu, Deng, Wang & Liu, 2018
25 R. maculicervix Chen & Kottelat, 2000
26 R. maxillivirgatus Xia, Wu & Li, 2018
27 R. mekongianus (Pellegrin & Fang, 1940)
28 R. milleri Chen & Kottelat, 2003
29 R. multimaculatus (Wu & Zheng, 1985)

30 R. nammaensis Chen & Kottelat, 2003

31 R. nanophyllum Endruweit, 2018

32 R. ngutinhoceps Endruweit, 2018

33 R. niger Huang, Chen & Shao, 2016

34 R. parvus (Luo, 1989)

35 R. phuongae Endruweit, 2018

36 R. ponkouensis Huang & Chen, 2007

37 R.rubromaculatus Lee & Chang, 1996

38 R.sulcatus Chen & Kottelat, 2005

39 R.szechuanensis (Tchang, 1939)

40 R. taenigena Chen, Kottelat & Miller, 1999

41 R.vermiculatus Chen & Kottelat, 2003

42 R. wangchuangensis Chen, Miller, Wu & Fang, 2002

43 R.wangi Chen & Fang, 2006

44 R. wuyanlingensis Yang, Wu & Chen, 2008
45 R. xianshuiensis Chen, Wu & Shao, 1999
46 R. yaoshanensis (Luo, 1989)

Group II: Species with fewer vertebral counts (25-27,
almost always 26)

1 R. aporus (Zhong & Wu, 1998)

2 R. biwaensis Takahashi & Okazaki, 2017

3 R. brunneus (Temminck & Schlegel, 1845)

4 R. candidianus (Regan, 1908)

5 R. changjiangensis Chen, Miller, Wu & Fang, 2002
6 R.delicatus Chen & Shao, 1996

7 R.fluviatilis Tanaka, 1925

8 R.formosanus Oshima, 1919

9 R.gigas Aonuma & Chen, 1996

10 R. henchuenensis Chen & Shao, 1996

11 R. kurodai (Tanaka, 1908)

12 R. lanyuensis Chen, Miller & Fang, 1998

13 R. leavelli (Herre, 1935)

14 R. maculafasciatus Chen & Shao, 1996

15 R. mizunoi Suzuki, Shibukawa & Aizawa, 2017
16 R. nagoyae Jordan & Seale, 1906

17 R. nandujiangensis Chen, Miller, Wu & Fang, 2002
18 R. nantaiensis Aonuma & Chen, 1996

19 R. ogasawaraensis Suzuki, Chen & Senou, 2012
20 R. reticulatus Li, Zhong & Wu, 2007
21 R. rubrolineatus Chen & Miller, 2008
22 R. sagittus Chen & Miller, 2008
23 R. sangenloensis Chen & Miller, 2014
24 R.telmasp. nov.
25 R. tyoni sp. nov.
26 R.variolatus Chen & Kottelat, 2005
27 R.virgigena Chen & Kottelat, 2005
28 R.wuyiensis Li & Zhong, 2007
29 R. zhoui Li & Zhong, 2009

Species with no information about vertebral counts

R. bedfordi (Regan, 1908)

R. bucculentus (Herre, 1927)

R. cliffordpopei (Nichols, 1925)

R. fukushimai Mori, 1934

R. philippinus (Herre, 1927)

R. shennongensis (Yang & Xie, 1983)
R. sowerbyi Ginsburg, 1917

~N OB W N =

markings (spots or blotches) at anteriorpart of first dorsal
fin (Takahashi & Okazaki, 2017; present study). But R.
telma is distinguished from these two species by having
no preopercular canal (vs. usually present in R. biwaensis
and R. tyoni); lower half of caudal fin without reddish

orange coloration (vs. reddish orange coloration in males
in R. biwaensis and R. tyoni) ctenoid and small cycloid
scales at lateral and ventral sides of belly, respectively; (vs.
naked in R. biwaensis); a row of vertical dark markings
on first dorsal fin (vs. lacking a row of vertical dark
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markings in R. tyoni); some vertical rows of dark dots on
caudal fin in both sexes (vs. some distinct lines in males of
R. tyoni). (Takahashi & Okazaki, 2017; present study).

Comparative materials. Rhinogobius biwaensis: 16
specimens (29.1-45.0 mm SL): OMNH-P 23927 (male,
36.0 mm SL) and 23932 (female, 25.6 mm SL), paratypes,
West coast of Lake Biwa, Ukawa, Takahama, Shiga
Prefecture, Japan, 25 June 2011; BLIP 2001402—-2001408,
10 males and a female, 29.1-35.1 mm SL, 1 July 2001,
same locality as that of paratypes; OMNH-P 23928
and 23931, a male and a female, 35.4 and 29.4 mm SL,
collected with paratypes; OMNH-P 42967, male, 45.0 mm
SL, 19 June 2014., East Coast of Lake Biwa, Nakahama,
Shiga Prefecture.
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A Mounted Specimen of Mola alexandrini (Ranzani, 1839)
Exhibited in the Kanagawa Prefectural Museum of Natural History

FEFILRR D - i RE

T2« IEfeR

Etsuro Sawal P, Hiroshi SENoU ? & Tetsuo TAKESHIMA

Abstract. The world’s heaviest bony fish, Mola alexandrini (Tetraodontiformes: Molidae) has a
long history of being confused with Mola mola. It was recently discovered that a specimen of Mola
alexandrini was mixed in with specimens of the genus Mola stored in the Kanagawa Prefectural Mu-

seum of Natural History. This specimen was caught by set net off Manazuru, Kanagawa Prefecture
(35°10°N, 139°08’E), Japan, on 28 October 1977. Via the Enoshima Aquarium (before refurbishment),
it is now exhibited as a mounted specimen in the Kanagawa Prefectural Museum of Natural History.

This specimen represents the fifth whole body specimen of this species from Japan and an additional

record from Kanagawa Prefecture. Factors that made it difficult to identify this specimen were sug-

gested as “deformation of the mounting process” and “morphological abnormality of clavus”.

Key words: abnormal form, additional record, bump-head sunfish, Molidae, morphology
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VIURDBATHIEYEE
T 424-0901 B4 2 FRREITIEKX =R 13-6
TLo—LhF N CH 102 BE
Ocean Sunfishes Information Storage Museum,
C-102 Plaisir Kazui APT, 13-6 Miho, Shimizu—ku,
Shizuoka, Shizuoka 424-0901, Japan
ZEHER . sawaetsu2000@yahoo.co.jp
DWMTNRIAGOE - thEEWEE
T 250-0031 #Z)IIR/NHETALH 499
Kanagawa Prefectural Museum of Natural History,
499 Iryuda, Odawara, Kanagawa 250-0031, Japan
T/ BIKIRER
T 251-0035 # 5 )I|R R FrigigE 2-19-1
Enoshima Aquarium,
2-19-1 Katasekaigan, Fujisawa, Kanagawa 251-0035, Japan
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2017; Sawai et al., 2018a) . 2018 4F 9 A 14 HIZIX
TR A H I B FRE S 72 (Guinness World
Records, 2018b; LHEHFME),

AFEIL H AT TIEA 72 < &8 1969 0 5 il
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18 |-, 2016a; Sawai et al., 2018a), B4, HA
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EARE L CTRIFET 220N, 2 ERE R
BT 5 ENOEEE B LT IS D e (0
F1ZAH>, 2015; Sawai et al., 2018b) .

Fo, AR T CRHEO~ >R Y Mola
mola °71 7 L'~ 7" 7 Mola tecta & iiZ[A - 4
EINTEEREH#EE LToORWELEZLH ()
Z X, Sawai et al., 2017, 2018a; Nyegaard et al.,
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Fig. 1. A mounted specimen of Mola alexandrini (KPM-NI
31858) exhibited in the Kanagawa Prefectural Museum
of Natural History. A: formalin-fixed specimen [modified
figure from Enoshima Aquarium (1979)]. B: mounted
specimen (current state). Arrows indicate taxonomic key
characters (black arrow: the presence or absence of a head
bump, white arrow: the presence or absence of a chin bump,
gray arrow: the shape of the clavus margin) by Sawai et al.
(2018a). Scale bar: 25 cm.

1 MR RN Ay o0 B« HBRIEEM AR IS B oR ST
WL U~ AR Y ORBUEAR (AR 5 KPM-NI
31858) . A: RIREEAR: [T/ BKIERE (1979) @IX
2] B L RENIIEE 2 (BRRED
FFBOME O, FRH: T FOBREOHHE | X
I e OIER) . A —L3— 125 em.
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M & HAMERF X Y 25 em RiifgfE/IN L TN, B
fERF D42 / BRI 1455 %, #8%IT 1511 %
Thotz (F1),

ERIZIZ, R CHE L~ AU EDS
BE (o, THETOREEORE, T
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1A BRHD) CIEAB 2RI MR ST, Hi
BHOEAR (X 1B BRI THER SN T,
fitfi& E @ smooth band back-fold (Nyegaard et al.,
2018; Sawai et al., 2018a) |XIIRIEARE, #| Ltk
ELICHER SN oz (X1, 24), fEfigz
EORRIT, IRIRAEARE, FIHRE & &I
I (M1 IKRARE, 2A), fEERLHOE
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Fig. 2. Morphological characters of a mounted specimen of
Mola alexandrini (KPM-NI 31858). A: posterior part
of body. B: body scales on the abdomen side behind the
pectoral fin. Arrows indicate each fin rays (white arrow:
dorsal-fin rays, open arrow: clavus-fin rays, black arrow:
anal-fin rays).

B2 v~y Ry OMBEAR (A% S KPM-NI
31858) DIBREIFE . A: fAD%IH . B: Hafg & v % A1E
EMOEOME . RENZASEO#SRZRT (BRA
flgksk , A& RED : frEfER s BORHD T ERZR) |

7 Masturus lanceolatus. 2 ¥ v 7 7 Ranzania
laevis (f27H , 2017; 2, 2017) . AHFZETH - 7=
FEAR (KPM-NI 31858) N~ R UR O EOFE L
—HTDHONEHEETLE, JHET ZITHIEND
IKIE CHafE D Jeimm e b 7a & (IR, 2017; 33,
2017), AMEARLZ L B HEEEZFFSZ &0
H—E LAV, YU~ R e R L o0
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Table 1. Morphological characters of Mola
* 1. 7 VARV BOTERERRK

Present study Sawai et al. (2018a)*
KPM-NI 31858 Mola alexandrini Mola mola Mola tecta
Total length (cm) 202[177.2] 29.3-325.0,n=20 28.2-277.0,n=34 49.9-242.0,n=25

Measurement (% TL)
Total body depth (means)
Counts (means)

145.5[151.1]

Pectoral-fin rays [11] 11-12 (11.7),n=14
Dorsal-fin rays [18] 16-19(17.6),n=10
Anal-fin rays [17] 1517 (16.5),n=10
Clavus-fin rays [18] 14-24(17.3),n=12
Dorsal+clavus+tanal-fin rays [53] 48-57(52.0),n=10

Ossicles on clavus - 8-15(11.8),n=10,>60 cm TL

Morphological observations

112.9-155.8(129.0),n=5,>181.3cm TL

109.4-122.8 (117.0), n=8,>193.7 cmTL ca. 103-114 (109)**,n=2,>212.0 cmTL

10-13 (11.8),n =20 11-13(11.9),n=11

18-19(184),n=8 17-19 (18.1),n =8
17-18 (17.4),n =8 16-18(17.1,n=8
11-14 (12.3),n=15 15-17 (15.9),n =10

47-50 (48.5),n=8
8-9(8.6),N=14,>60 cm TL

50-52(51.3),n=7
5-7(5.8),n=8,>65cm TL

Shape of clavus edge Wavy [Wavy]*** Round, N =20 Wavy, N = 14, >126.4 cm TL Rounded with an indent, N =24

Smooth band back-fold Absent [Absent] Absent,N=19 Absent, N =34 Present, N =24

Head bump Absent? [Absent] Present, N=12,>162.5cm TL Absent, N =34 Absent, N =25

Shape of body scale [Rectangular] Rectangular, N =11, >162.5cm TL Conical with branching of tip, n = 14, >109.9 Conical without branching of tip, N =17
cm TL

Chin bump Present [Absent] Present, =13, >135.0 cm TL Absent, N =34 Absent, N =25

Square brackets are data from the mounted specimen.

*Data of typical specimens of each species from Sawai et al. (2018a), but total body depth / total length ratios of Mola tecta got from Nyegaard et al. (2018).

**The approximate data was read from the figure 7A of Nyegaard et al. (2018).
***morphological abnormality.

AT HBUEARDT — 5

*Sawai et al. (2018a) 7> & & FMO MR IR DT — 2 2431203, J1 7 L~ R 7 D4 | 2R Nyegaard et al. (2018) 2> H#537= .

**Nyegaard et al. (2018) D TA I H I L Z DT — X i li- 7z .
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Eleven Noteworthy Records of Crab Species Collected from Rivers
Flowing into Sagami Bay and Adjacent Waters, Japan

A - LR D - FULEE Y - R Y - B B - R O

Naoto INu1? , Uchu YAMAKAWA?, Tomoaki MARUYAMA®, Shuya KaTo?, Suguru SAKAP
& Takehiro SATO®

Abstract. Specimens of nine crab species that are mainly distributed in the south of the Japanese
archipelago (Cycloachelous granulatus, Ilyograpsus nodulosus, Macrophthalmus banzai, Me-
topograpsus thukuhar, Parapyxidognathus deianira, Ptychognathus capillidigitatus, Ptychognathus
ishii, Scylla serrata, Varuna litterata) and two rare crab species (Camptandrium sexdentatum, Se-
strostoma toriumii) were collected from rivers flowing into the Sagami Bay and adjacent waters to

improve their records for this region. For some species, the specimens included ovigerous females or

were collected in autumn and the following spring, suggesting overwintering and range extension in

this region, possibly due to increasing water temperatures as a result of global warming.

Key words: Brachyura, biogeography, estuary, northernmost record, Black Current
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Z A Y& K= Ptychognathus ishii, ~7 7t Z
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Figure 1. Maps of Collection sites in this research. A: Sagami
Bay. Map drawn using Mirone (Luis, 2007) ; B:
Collection Sites in Kanagawa Prefecture. ; C: Collection
sites in Chiba Prefecture.
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HELEER
4 7#A =% Family Grapsidae

NOYALATHZERL
Metopograpsus thukuhar (Owen, 1839)
(Fig. 2-A)
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Camptandrium sexdentatum (Stimpson, 1858)
(Fig. 2-B)
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IToBITIFBRE SN e o T2, RIFTOARE LM
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Figure 2. A: Metopograpsus thukuhar, KPM-NH 3723, 9.4 mm CL, 12.6 mm CW, Sakai River, Kanagawa Prefecture;
B: Camptandrium sexdentatum, KPM-NH 3722, 5.7 mm CL, 8.1 mm CW, Tagoe River, Kanagawa Prefecture;
C: Macrophthalmus banzai, KPM-NH 3688, 6.8 mm CL, 10.0 mm CW, Tagoe River, Kanagawa Prefecture; D:
Propodus and carpus of the third ambulatory leg of M. banzai (KPM-NH 3688); E: Ilyograpsus nodulosus, KPM-
NH 3711, 8.5 mm CL, 9.2 mm CW, Tagoe River, Kanagawa Prefecture; F: Cycloachelous granulatus, KPM-NH
3679, 13.4 mm CL, 18.4 mm CW, Tagoe River, Kanagawa Prefecture; G: Scylla serrata, KPM-NH 3721, 40.5 mm
CL, 60.0 mm CW, Tagoe River, Kanagawa Prefecture. All pictures were taken by T. Sato.

(KPM-NH 3693, 3696) ., WRNIZEIT 5 AFEDFiEHR
FERE N TEY , RO =D HB)IIZIB T 5 AKfHE
DOERIRNEAS B EMIICTHET 20ERH 5,

A4 # =% Family Macrophthalmidae

EXAVT bYA=
Macrophthalmus banzai (Wada & Sakai, 1989)
(Fig. 2-C)

ZK : KPM-NH 3688, 1 {E{&, 6.8 mm CL, 10.0 mm
CW. MBI ik, ) ESE1-TiEE. 2018 4F
7 A 21 B, WIIFH - B S84,

FESNMERITETH Y . BAEEL, Bl
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FOdA4OH=
Ilyograpsus nodulosus (Sakai, 1983)
(Fig. 2-E)
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EHHE, 2018 47 A 21 B, WIFHERE ;
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7% 1)A=% Family Portunidae

YANFTEAAYE
Cycloachelous granulatus (H. Milne Edwards, 1834)
(Fig. 2-F)
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FIA/AXYAHYS
Scylla serrata (Forskal, 1775)
(Fig. 2-G)
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JaAXYAYIED—7E
Scylla sp.
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£ XA =% Family Varunidae

FIDET7HAVELRFE
Sestrostoma toriumii (Takeda, 1974)
(Fig. 3-A)

ZK : KPM-NH 3691, 1 &, 44mmCL, 5.2 mm
CW. M#IIFydlk, #h) RS2 g, 2018 4+
7 H29 B, WIIFHELE,

BEINTZHEIL, IR EZHEOR-RETE
T, BN B THY . RKEN B THDLZ L.
BN BERCA AN D Z & 28 =8 (2008) = Itani et
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Figure 3. A: Sestrostoma toriumii, KPM-NH 3691, 4.4 mm CL, 5.2 mm CW, Tagoe River, Kanagawa Prefecture;
B: Ptychognathus capillidigitatus, KPM-NH 3726, 7.2 mm CL, 8.2 mm CW, Kamo River, Chiba Prefecture;
C: Ptychognathus ishii, KPM-NH 3145, 9.8 mm CL, 11.9 mm CW, Nagao River, Chiba Prefecture; D:
Parapyxidognathus deianira, KPM-NH 3187, 9.5 mm CL, 12 mm CW, Nagao River, Chiba Prefecture; E: Varuna
litterata, KPM-NH 3201, 29.7 mm CL, 39.8 mm CW, Choja River, Chiba Prefecture; F: G1 of V. litterata (KPM-NH
3201) ;All pictures were taken by T. Sato.

al. (2002) oftik & K< —#T 52 L b AR
ERE STz, AFILEN TIXEERS B 1R 5
DO HERBICOT ToMmML (B4R, 2012), ffiA
JHE PN T B BAbE AR L O, FEEN O/
RBEOLFEEEINTWD (FRI, 1991; F1E D0,
2013), A RIOFLERIIATE D BB 5> 5 O HIFLEk
L,

EAESAYVERE
Ptychognathus capillidigitatus (Takeda, 1984)
(Fig. 3-B)

#Z & : KPM-NH 3135, 3136. 2 il &, 5.2-5.5 mm
CL. 6.4-7.8 mm CW. F#)I Firihk, #h4s)1 RAL

FAETHEIR, 20174 11 A 17 B, & EA - i
KA EREE ; KPM-NH 3137-3139, 3 f#{A, 5.5-7.0 mm
CL. 6.7-8.5 mm CW, )1 Ty, Af 2= )1 I
FRZEBE M RIR, 201844 A 30 H, W [H A
4 ; KPM-NH 3726, 3727, 2 fE {4, O Rk,
54-72mm CL. 6.5-82mm CW, T-HERME)IIH#T
JR, 201848 A 11 B, I = - [LIIFHELE,

B SV ERIR. 5B 3 SRS OO WE A3 i
K OIRWZ & Rl 2SR E St A bR & 2
bHrZ ., FHRNFEETHD Z &, FHEREOE
MFEFEFRETHD Z L. HOMBE»% G-
THRED , AP RNEL X Z &3, Komai et
al. 2004) gk (2016) DFtik & K< —FHT %
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ZEDDAREERE SN,
AFIIAARBEGRETH Y, FERSIENS —HIR
(2T T ot s K OVER ] B, ARSI R A A
L (BERIED>, 2015; JHik - B5, 2018) . FAKLE
WTIZFAIN, F8I, mEJ TR I T
% (BERIED>, 2015; GF - B =, 2018), A0
AN 6 OFeEkIE, TEERAFLERT L O RGD
b, T, BN D ATED ek
IR T2HH OfEek & 72 5, SO A TIE,
BN BN T 11 Az 2 ik, 24 H1 3 fEk
DHER SN Z &b ARSI T4
LTWbEEZHIND, R CFHBBNIZIAT
Z e i) VAP 242 0 5 B9 )1 C U s i PR S AR 3
AR L., fBIMER SRS TWD (BEIED,
2015), WNIZBWTHHAEELZIT> TV D AlHE
HERH O 5%, EHRFHEICE > THEND D
VENH D,

RALTUEZAVERE
Ptychognathus ishii (Sakai, 1939)
(Fig. 3-C)

ZA : KPM-NH 3155, 1{#{&, 8.7 mm CL, 10.5 mm
CL. &7 Tfdsk, FRA) IR = HARHE (L ET IR N
2017 4-9 H 9 H, W [E AL ; KPM-NH 3144
3148, 5{E{&, 8.5-13.1 mm CL, 9.9-16.3 mm CW,
FERJIN O, TRERMBERT AEIEO, 2017
9 H30 H, F2 BN - MR - UL B
£ ; KPM-NH 3140-3143, 4 {E{&, 54-11.8 mm CL,
7.0-14.7 mm CW, & &)1 sk, THEWRME) A,
2017410 H 1 B, #z [ AE4E ; KPM-NH 3156~
3158, 3 fEA, 8.1-89 mm CL, 9.8-112 mm CW, #&
FONTFiessk, 4R =THERSE I LRTYE PN, 2017 4F
10 427 B, ¥z B A4 ; KPM-NH 3149-3154,
6 i &, 57-9.7 mm CL, 6.9-12.0 mm CW, 2 ik )I|
TR, #R A IRAZEE TR Y 2017 4 11 A
14 B, " B A - D0 - L) 5 R AR
KPM-NH 3174-3183, 10 fi#l {4, 4.7-9.0 mm CL.
5.6-10.9 mm CW, #/7)I Fifidk, %) =7/
RRHE (L HT IR PN, 2018 4F4 H 29 A, %z [HE A -
SL LB BA R 4 KPM-NH 3159-3173. 15 fii] 14,
5.0-10.9 mm CL. 6.2—13.3 mm CW, #8E)I| Tk,
FZS) I BAZER TR, 2018454 A 30 H, ¥ [H
NEREE ; KPM-NH 3729-3757, 29 fE{A, 2.8-8.9 mm
CL. 3.3-10.8 mm CW, TR, 2018 4
8H 16 H. W)IIFH « EARMEALHLE ; CBM-ZC
10274, 1{#{&, 8.7 mm CL. 10.4 mm CW, T-ZEI
TR, 2011 452 A 21 B, B EE,

ARSIV BRI, 5 3 SEISME DM 78 &

DIRNZ &, FEBN B THD Z & Rl
IREES 2 bRE LD 2 L. HEDOEA LA
RN DEICEALEZRENALND Z LN
I (2012) 8K (2016) OFtik & L < —%
T 5 EMBARH L FE Sz, FEBETFIZI
9 3 SIS OBE N EEET S 1FIEE L XS iR
(KPM-NH 3164) WfAAE L7223, M RHEN —
THZLEMLETARME Lz, ARIZENTIIE
KBS & B AMERN X AR I . SRR A1
BE TS ML TWD EEFIED, 2012 ; Ak,
2016; HjEE - 5=, 2018), F£7o, TERERYE
IZBWTERE S NTEAR (CBM-ZC 10274) 23T
BEVAST IR I PTER S AL TV D03, Rl ©
bolo, FEJNENTIE, BB FEJINIZRB W
TAERMNFSR I T (FHRERA , 2012; FHik-
5, 2018), FEERTIX, #E& %L (2007) 23,
ASRIOFHENMTONTEERIIGED T, Bt
DR O Ak TH =FHOERRHEELIT- T
WANARFRITFEER SN TV R o Tz, FDT0,
AEOFEEITME)NENS 3 FIH, TERNSO
WIRLERTH D . M) OEERITHRIRFER & 72 D,
ARFETEA EEIcERT S & S (Fal,
2012), A EIOFAETH % < O] TZE DM\ N
FER S L7225, RE)ICIEn 1 & @ik Bl F
T L CRESNT, OB E LTI, [FA
JNOEFHIBIZ 872 5 KR () 80 m) Z &%,
gk (2016) OfEHET D X O B AFEMNFEL
RN ENBZXLND, EERIZERIITIE, A
il AU O EEIRICB W TS R b1 Y
77 = J& Hemigrapsus @ 4 =338 S e o
Too 7RE, ARBINCER W THERE L TERES LT
% (- B, 2018) Z &0, AAEINZRWT
11 ACaypfE & (KPM-NH 3153, 1 @A) 238k
L, BE A HICEHRTN & BRI TR 2 R
EINTZZ ENnG, RFEITHENBENIZE DT
A CHAFELTWSEEZLND,

FFT7LESAVAZERE
Parapyxidognathus deianira (De Man, 1888)
(Fig. 3-D)

2K : KPM-NH 3192, 3193, 2 f#l{&, 7.8-12.2 mm
CL. 10.1-15.5 mm CW, /NEJII T, T3
fEILHATA, 2017469 A 30 B, #  EAERE;
KPM-NH 3186-3191, 6 fii {&, 3.4-12.6 mm CL,
4.5-16.5 mm CW, EJBJINT ik, TIERMZER
M EMETEE O, 2017429 H 30 A, # [E A -
DNERRE A, « S LA B4R ; KPM-NH 3184, 3185,
2 & &, 54-62 mm CL, 7.0-7.9 mm CW, %
)T ek, FHEWRRE N REE 2017 4210 H 1 H .,
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W N - IR - S L BB 4R KPM-NH
3194-3196. 3 f# &, 3.7-9.9 mm CL. 5.1-12.8 mm
CW. ZRF) T s, oz )R = AR SE (L mT I
M. 2017 410 H 27 B, ¥ B AL ; KPM-NH
3199, 3200, 2 fii§ &, 6.8-7.1 mm CL, 8.8-9.8 mm
CW. ZRFIT i, #A)0 b = R AR HE (LHTYE PN
2018 -4 H 29 H, #z B AELE ; KPM-NH 3197,
3198, 2 fiE{&, 6.3-8.3 mm CL, 7.9-10.9 mm CW,
AR R ik, mha ) REBCZEE R Y, 2018 4
4 730 B, % BEAELE ; KPM-NH 3728, 1 fi{f,
6.5 mm CL, 8.5 mm CW, J/&)I Tk, THER
BRI, 2018 4= 8 A 11 H, JEH: = - (I
FH - BAREEA - = EFIRE 4 KPM-NH 3758,
1 8, 53 mm CL, 7.0 mm CW. M5 F ik,
THERRE) TR, 201848 A 16 H. [LIIFH
PRAE,

PRAE SR, miflig sl 23 IR a4 o & B &
2 HZ L, BRI TRICHK N HDZ &, H
BCEREN B AT D Z L8, RlE (2012) 8
A (016) OFLik & L —FHT 5 Lnb AR
ERIE ST,

AL, ENCIEEERSS O THER E Co%
i (HTHT, 2009; F%i , 2012; 854, 2016) , #hA
JUBRPNCIEARE) N (FHEE - B5 e, 2018) ThRodk S
NTCW5, SEOREITMHE) R X OTER)N
LO2EIHDFERTH D, o, ZNETOEN
TORMBREKITTFTEEL)IITHY GE-FHE,
2007). —ZRJIOEEITZENEZ DT ICHEH L,
AFEOHRRFEGR L 725,

g - BsE (2018) X FRRA R RBER)INZ B 1T
HARFED T XE~DOBEEDERZFORNG
D LIRRTNDN, SREIAREIIZRS)I, i) o
TR DR S, F 72 T H )T IRk
NOU X —MHRESNTZZ L, AL
. R OHEREY) . ER, B XML Voo
G EERGHIE LTHAHL TS EE XD
N5, 10 AT N B W THRINMEAR (KPM-NH
3195, 1 fE{AR ) A3, BHE 4 AIZARTI &R n
D AR ERE S V72720 AFE I TARAEE JE 30 Hidsk
BN THALTWAEEXOND, HAELT
WA AREME b R < ERIMRRAEIZ L - THED D
LHVBEND D,

TAESA VA=
Varuna litterata (Fabricius, 1798)
(Fig. 3-E)

#Z A&  KPM-NH 2954, 1 f#l {&, 12.7 mm CL,
13.2 mm CW, EJRBJII Fittk, TERMERTA

TR O, 2017 58 H 4 B, [LWIIFH « =I5
X B 4E ; KPM-NH 3204, 1 f# {&, 15.8 mm CL,
172 mm CW, /NI R jiedsk, T3 REE 1L iR v,
2017 /-9 A 30 H, #z E A - IR - L LA
BAEREE ; KPM-NH 3202, 3203, 2 {E{&, 10.6-12.5 mm
CL. 11.1-128 mm CW, % Il Tk, T3
WLHE IR, 20174510 H 1 B, % EA -0
g R - L IEREE ; KPM-NH 3201, 1 flE{A,
29.7 mm CL, 39.8 mm CW, K&k, T3
VArE AR i fn BTG, 2017 4210 H 1 H, #
B AEREE ; KPM-NH 3205, 3206, 2 fE{A, 8.0-8.7 mm
CL. 8.5-9.1 mm CW, )[R 1 T ik,
AE)INRBRZEE TR, 2017411 H 17 B, #
B A %4 . CBM-ZC 5139, 1 f# &, 25.4 mm
CL. 26.5mm CW, TR g7 H R Bk,
1999 4209 H 10 H, B =64,
LEEREEKR : T4t T4 Y H = KPM-NH 3207,
3208, 2 fifl &, 14.7-162 mm CL, 15.4-16.7 mm
CW. ¥ RNk, Ve K AR &= AT i
1, 201842 A 22 H, 2 EA - LIRS ;
2 AU A e T4 Y= Varuna yui (Hwang &
Takeda, 1986). KPM-NH 3209, 3210, 2 fi {&, 14.9-
16.3 mm CL, 15.4-16.7 mm CW, # 7 < JI| T
I, PRI A EETTARME, 2018 4FE 3 H 10 H., Wz
ELN « DIERRCAH « SUILZE B - PRIRIES - SEARRE M -
AR AERRAE ; 7 2 & v 1 U 47 = Ptychognathus
altimanus (Rathbun, 1914). KPM-NH 3211, 3212, 2
fE &, 11.4-13.1 mm CL, 11.4-13.5 mm CW, =/
VOWF ek, PR\ E LA m BT E AR, 2018 4F
3A 18 H, ¥ EA - A - TEHERE,

AN =G0 0 2 R, FERERYE
PO S EENERE SNz, B CTHRE S
RITAE RN X BET DREORETH > 7223,
fOEEITF R, FIES/DNS S RBREESZ LR
%o PREE SRR THAETST DI LR D
A TR 2130, AllkRICIRES o 2 fr 2
WAEA LTV,

AFEO/NUEKIZ, T4 VY ERXFBEOT I
to v H=bL k<l TWnWbE &5 (Naruse et
al., 2005), A4t Z 4 V=) Varuna & & 7 A
V& R )& Ptychognathus 132 3 ZEIMIO A2 & 4+
OO X > TXAIS 415 (Rathbun, 1914)
2, YRR CIIFEA R ETH D7D E O
XBIBEE LV, 62, AFEIZRIBOY AT 7
e TAVT= BT S (5K - AR 1987,
Hwang & Takeda, 1986), 1 L H O FEAk M D
NEEI DR N DT DN T2 D1F >, HEDO T —IEI
FIITHEDAFALZE DR DENZ LY KRS i
% (PR - A, 1987; Ng, 2006) A3, /NEUE
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BT D ERITENTIER, 2B, —FAK A
Ji(1987) THELIN TS L DI, Hwang &
Takeda (1986) D7 L 7= 75 @e B 5 D g
HOWROBENIMERBEDOEIZILDbDEE X
LD, [FERE E LTIEATE 20,
AFED[REIZEI L T Naruse et al. (2005) 1%, 7
FeITAVHT=ORKEILT T I T=0
AR & e LT A% 0O BR A2~ & BTl
553 B Sein E T, RIS 2 Ok L D Bwv
TEERERLTVWD, EHEOPRE LKL
DR E R > Tz, 72, BESNEERD S
HEUERTH 5 EF)IFEMEAE (KPM-NH 3201) &
/NEJIEEMEIR (KPM-NH 3204) (30D 5 —IE 1
ORI TH V Jedmi ez Th b 2 & (Fig.
3-F) MOARMEFE SN, EOMOEERITN
FTH G AT AR N AR E CTAETER D D D[R E XA
;’gﬁf‘&)’)tﬁ\ %%%iﬁ /.Lﬂ%ﬂ%i ) jﬂzﬁ L\ %
3EM, Ao RNSEE LA A T4 Y
H=, 7AWV NT=B8LO0¥A U I 7
AV T=DERE | AE)IRE X TR D
LI E R L 2 A, FoRMlBEDOE
WA A e o4 =Dt L L ETWE=7-
B, D OfEE S A TARRE L [RE SN,
AT, BN TIETHER (BARWEMA) - M
BOORFEERD sl cngd (BH -,
2014; 57K, 2016), FEJNERNLHIX, ZhE T
&I, FEARNL WwaIL I B &5
JNEDOBEOWN N D ARFERRE SN TND (G
1965, —~HK - AR, 1987), THEEAN ST
W7D O [EEFH A (http:/mizukoku.nilim.go.jp/
ksnkankyo/) (Zd> T, 1998 FZFIAR)I 3D /)N
RIS A A TA4 I HT=DHRES N THD,
BEMEBROERELS LOEARITHAF L Ty ()
WO T FEEAT, fME), £7o. TERER
PEHIZBWTRESINTEAFEOEAR (CBM-ZC
5139) 2 TEERSZ P RIEMEFICHTR S TV D
B, KHEThHoT-, SBHIT, EHEDD b - A
HIAREZ BB REF)INCBWTHEEL T
L GLE?, &fah)., SEloeeEkx, THER
D OIERICIES YIResk L 70 b, B, AREO
IIATRRAETE SO W TIEARAZRENE L (8K,
2016) . BRATFTREMEDHIWTITEE LV, A% OB
DERNEEND,

REER

i Cik 7= X 912, iEH., HEENZ OJE
WHUIERCIE, BRSO F DD TRisk
SNAEFNREML S>> 5 G, 2017; 1)l
EA, 2018; g - 5, 2018), 2 DFCLEREND

RN DWW TIE, FEERITHEBE I H 7= e £ D
B9 52 L LSMT, T ORESLHEDFTFEIC
X0, ERMEENICER L TR RkEn T
WA BTSSR LI 0N EZ b ND, A
ZIZBWTYH, S hizfo ) bF a4 v =
R AYv AV =, B AT A VERFIL,
ZALEAL 1983 -, 1989 35 LY 1984 4 & LLik
FRTARICREE SN THh D, Tz e A
FTAYVERFBLONTIA T T =13/N O F
PTHY, B AV~ MY =3k Y~ M4
PH=LHUT D LD, 203 FEITFEOFLE
DR E NS ECIERE ST, ANEN A
BMER®H LS, LL, SRIOFHAEIZINT, MR
JWROEEN, H), HREN GEAE, 1965) T
EROER), 8 A - &L, 2007) 1%
WEIZ =FHORENTHONTE D, AR TR
NN IA U= ¥, ¥4V b
AVERF, N7V HT=FEFRFLo
72 =R Y B T RE A A R T A
BT aMEO N =L OXBNBHIRNES TH 5
HOD, IFEAEHERSINTWRNWZ L, A
7 B TG 3FITHHMA LT 7= mlgetEn
BV, 2O XD RFHINARE X A M S
T AREVEZ BRITIE, ENEN OO O 4 B
ME . SAEDN RIS OMOWERIZ LV kS
TEleBZEXONS, WIEH (2018) (X, I
ORI O A BIRPE R T KR AR E T %
AREMEN S D Z & IR TWA R, FEED Z 5
U720 R X OWIREsEE oI x LTh,
HERIEREAL AT X 2 W AR SLHE AR O L H- 233
HLTWAAREMERD B,

AR X BB O BT 2 Rk o o B b AL
FFIALE L, Sk S CE =m0 EYD—H
IIAFEDOKEDIETICE>THEHRLTLES & &
2 bbb (B, 2017), —F CEEITHK
Uitk a2 R T2 bR S ck Y (i
E2>,2018), SEIGLEk SN A BHEwT D5
ZHOH L, BRCHEARERINL TS E A Y
Y= A T4 /ERF, AV ET
AYVERX, NPT VR TA Y H=F RFiIAM
RICBWTT TIZEE L TWAN, TN DES
THRREMEN B, FRCH AT T4 VE R
BIONFTYETA Y H=F RFD 2L, i
WOV UERER L CWholz BB, T
EHREDERRRICHEBE L TWHHREENREZ LN
%o Bl ZZR RSB O TR AR T2
B B zEr 7Y Y =) & oA R
DNEEDIL, FHEPROMENSHORETH D,

DX RBEANG, RSSO S (N
VIA U= R%, FAA4TUH=, AKX E
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AHYI, TIAax I TFIBLO/ axy
HYI/O—FE, AT H=) ITO0TH
A EERNAZG EHERET DL ENEEL
W, 72U, ERARMAEE CH LR, HDH W
W BB b 00, koA BB S LT
Lk AR AT A, AR E UCRIHT 5
WMOBBRNHHRETH D720, BL - EFIRK
AR LIS W, SRR SN =HEHD D
H, PANFTE AT, 7IA/7ax)HH
BLO/aX U IFIBO—F, 474V
=SRZOXIRFIIHT-D, ZHHOFEIZONT
%, AETE SR ORI 2R IR EAEEE R O A R
I Ko TR ERS 235 2 L3
ETHD,

B, HE - R (2018) THth SN TS
£ 91T, ARHE T o H = OHIRIZH 7= - T,
ZOX D REHEOMBL, EHEUIMIE, ALH
REREE DR EEZETHI L bMETHD &
EZ D, FRCAEBED D e WF DRI EREAR
{LOFBELEZITTWEE B, EEEEITHH
FINR =R O BB, FF)NCBW TR S
NTWe AU RFH =1, BIIEMF)I CHeERR S
TUIGKIZE D IRFHEPRE L ST D GBEFE,
1965), AEIHEOW O FEH IV ERES T2
FRORDH =, LINTITr A= I3
T A VE RFIZHOWTIL, BiRO@E Y @ EDOH
BIZBWTERES N> 5, 2018 4F
Z BRI R INCH IS L= aTREME R ZE 2 b
e NUDITHAVE RFOIEDEHNTORL
X MEREICE EF 0 (BlED, 2015).
LIANT VT H =TSN TSk S Tn
2, AEINEI LY ANT VT =8l ) o
T AV E RXOEELARM & 72 5 Al EEMED
HY . FIHOW)IBREE ORENVETH D,

# O

KL ODITHIZY . TRRSL TR EYEH
DUEAEA OB TE « A LT 2 ATEW 2Bt
PR LIIESBILAL P2, 7z, RENE
(ZIAAT L TR 72 SURGHETE R 2 R 2 Beiii e FL
BARFERt 0 AR K, A2ty 7 b~—7
T AT U —FOERAR, FRFEEY
FTIER ORBEWEEZ K, RARRMEK, FIARIGE
oo ZEMERIZEGHH L LT 5,
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Original Article

Extinction of Japan’s first formally described earthworm Amynthas japonicus
(Horst, 1883) (Annelida, Oligochaeta, Megadrilacea, Megascolecidae).

Robert J. BLAKEMORE "

Abstract. Amynthas japonicus (Horst, 1883) was one of three native earthworms first described
from Japan in Dr P.F.B. von Siebold’s collection from around 1820s (Edo period). While the other
two species are relatively well known and their current distributions mapped, the species of concern

has not been found since. An expedition organized to collect earthworms from the probable Nagasaki

type-locality failed to find this worm. This, coupled with review of surveys by other workers, shows

that this species has not been recorded for nearly 200 years and is either particularly rare or, more
likely, extinct. Its current IUCN Redlisting as Data Deficient but “Possibly extinct” should now be
reclassified as “EXtinct”. This is the first earthworm and second invertebrate extinction from Japan.

An updated checklist of known Japanese native earthworms is appended.

Key words: megadrile earthworms, conservation, invertebrates

Introduction

Scientific study of earthworm species in Japan extends
back two hundred years to the first specimens collected during
the Edo period by Dr. Philipp Franz Balthasar von Siebold
when based in Nagasaki that were later named by R. Horst in
material shipped to Leiden Museum, Holland (Table 1).

Table 1. Japan’s earliest earthworm species

Original species name Current combination (per ICZN 1999)

Metaphire sieboldi (Horst, 1883)

Megascolex sieboldi Horst, 1883: 191
Megascolex japonicus Horst, 1883: 192 Amynthas japonicus (Horst, 1883)

Megascolex schmardae Horst, 1883: 194 Duplodicodrilus schmardae (Horst, 1883)

One of these species — Amynthas japonicus (Horst,
1883) — has not been seen subsequently, so its ecology
and conservation status are indeterminate. In nearly two
centuries since this species was collected, Japan has seen
major changes such as the Meiji Restoration in 1868 (150
years ago), and the US Occupation. Implications of this are
likely loss of habitat due to urbanisation, industrialization
and the spread of intensive, agrichemical farming.
Nagasaki, if this was the type-locality, was also heavily
bombed during WW2. But surveys prior to this, in the

VHTNEIEGDE - HEEYEE
T 250-0031 #Z)IIR/NHETALH 499
Kanagawa Prefectural Museum of Natural History,
499 Iryuda, Odawara, Kanagawa 250-0031, Japan
rob.blakemore@gmail.com

1930-1940s, had failed to locate it in south-west Japan
(Kobayashi 1941a, b, ¢), including around Nagasaki and
Tsushima (where von Siebold obtained some of his insect
specimens). The other two species described by Horst
(1883) are both fairly widely distributed in south-western
Japan: distinctively blue-coloured Metaphire sieboldi
(from Shizuoka to Shikoku and all of Kyushu) and
Duplodicodrilus schmardae which is mainly confirmed
from Kyushu [but some records, including from China,
may be misidentifications of Metaphire californica
(Kinberg, 1867) as noted by Blakemore (2016a)]. Both
are reported from Kyushu and from around Nagasaki city
(Easton 1981, Blakemore 2003, 2016a, Minamiya 2018)
and this convergence suggests a probable type-locality of
some, if not of all three, species. Thus an expedition was
organized in 2018 in an attempt to relocate and redefine the
conservation status of the earthworm in question.

Methods

In addition to field searches around Tokyo and Kanto
region of Japan from 2001 to date, directed eco-taxonomic
surveys (as per Blakemore 2016a) were conducted by the
author on Shikoku, in the Kinki region (Shiga ken) and
on Okinawa between 2003-2016 and, specifically, in the
Narutaki home and garden of von Siebold and in the parks
and mountains (e.g. Mt. Inasa) at Nagasaki city, Kyushu
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in late summer 2018. Colleagues (Drs. Tomas Pavlicek
and Patricia Cardet) performed additional collection
in the Shikoku, Shiga and Kyushu region including on
Yakushima Island from Sept.—Oct. 2018. Moreover,
inspections of earthworm in historical museum collections
from Sendai and in Tokyo were made (Blakemore &
Ueshima 2011; Blakemore 2012a, 2016b). Newly collected
specimens are mainly deposited in Lake Biwa Museum
(LBM Misc. Inverts.) and Kanagawa Prefectural Museum
of Natural History (KPMNH) (KPM-NJL000069-77) .
Unfortunately, the type specimen in Leiden is too fragile
to loan (Naturalis curator J. Bleeker pers. com.) and funds
were unavailable for travel thus its inspection was not

possible at this time.
Results

Synonymy:

Amynthas japonicus (Horst, 1883) (Fig. 1).

Megascolex japonicus: Horst, 1883: 192 [from
“Japan” , coll. von Siebold; type RNHL 1809].

Perichaeta japonica: Benham, 1886: 241; Beddard,
1891: 272, 1895: 426.

Amyntas japonicus: Beddard, 1900: 634.

Pheretima japonica: Michaelsen, 1900: 279, 1903: 97,
19227

Amynthas japonicus: Sims & Easton, 1972: 237;
Easton, 1981: 54; Blakemore, 2003: 21, 2008: 65.

Amynthas? japonicus: Blakemore, 2012b: 18.

Description: Length 220 mm. Setae about 66 per
segment. Prostomium occupies half the first segment
and tapers anteriorly. The first dorsal pore is in 11/12.
Spermathecae are in 6/7/8. Female pore is distinct (on 14).
Male pore on 18 is depressed and extends in a J-shape from
17-18. Internally septa 8/9 is wanting (around gizzard).
Spermathecae are present in 7 and 8 with a conical or
“racket”-shaped, ampulla and duct and thin diverticulum
about half the length of the sac. Seminal vesicles are in 11
and 12. The prostate gland is on an S-shaped duct joined
by vas deferens and large glandular portion occupying
three segments (17—-19) suggesting the specimen was
fertile rather than parthenogenetic. Meroic nephridia are
particularly dense on septa 5/6/7 and the body wall of 7-9.
Intestinal caeca were not noted.

Distribution: Given as “Japan (von Siebold)”.
Resurvey has failed to locate this species. Specific survey by
the author (11-13th September, 2018) were of the Narutaki
gardens of von Siebold’s house that is now a museum, the
adjacent stream that flows from the surrounding forested
hills, at Mt Inasa on the opposite West side and from
other likely ‘hot-spots” around the city. Wider survey by

colleagues Drs T. Pavlicek and P. Cardet from 3rd Sept.
— 8th Oct., 2018 included Kobe, Kagoshima, Yakushima,
Ibusuki, Kumamoto, Shimane and Shiga. Although several
specimens were collected of earthworms of families
Moniligastridae, Lumbricidae and Megascolecidae [some
new, some known including a new Japanese record of exotic
Amynthas minimus (Horst, 1893) KPM-NJL000069], the
specific earthworm was not found.

Fig. 1. Type RNHL 1809 of Amynthas japonicus in
Leiden (courtesy of J. Bleeker Sept., 2016). This
is the only known specimen and image of this
Japanese species (cf. M. sieboldi — http:/www.
geocities.jp/at_ mocha/mimizu/sieboldi-3.html).

Discussion

The species of our concern was collected by von
Siebold while he was based at Dejima Island and Narutaki,
Nagasaki between 1823—-1829 (Fig. 2) although it is
not known whether the specimen was collected by him
nor where exactly it was obtained. It has male pore
characteristics similar to some species described from
Ryukus as was noted by Blakemore (2003) who also
questioned whether this qualified it for inclusion in genus
Metaphire prompting Blakemore (2012b) to list it as
Amynthas? japonicus.

Extensive earthworm surveys at the most likely origins
in Kyushu (probable type-locality) and Shikoku (possible
type-locality) conducted in 1930s—1940s (Kobayashi
1941a,b,c), and in parts of northern Kyushu between 1967—
2002 (Yasuaki Sugi 2012, 2014, and pers. comm. 2015),
also failed to relocate this species. Threats to the species are
as noted by Blakemore (2018a,b), urbanization is shown
in Figures 3—4. Due to this and to the historical likely
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loss of species’ habitats, it should be listed as critically
endangered if not already extinct (EX). If so, this is the first
earthworm and second invertebrate extinction in Japan. Of
two previous extinct Coleoptera beetles listed (Ministry of
Environment 2018), one was subsequently rediscovered
(Sugaya et al. 2017), the other — Rakantrechus elegans
Ueno, 1960, also from Kyushu — is defined as “Extinct
(EX): species thought to be extinct in Japan” which is now
also the current status of A. japonicus. Equally worrying,
in Japan as elsewhere, is almost total extinction of support
for earthworm eco-taxonomy that surprisingly boasts no

full-time researcher at any museum or institution.
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Fig. 2. von Siebold ca. 1820s (nl.wikipedia.org/wiki/Philipp
Franz_von_Siebold CC-BY).

Fig. 3. Historical Nagasaki (with Dejima island) around the time
of collection (from Siebold’s Nippon, 1897; archive.org/
details/nipponarchivzurOOsiebgoog Wikipedia CC-BY).

Fig. 4. Contemporary view of same landscape showing
urbanization (2018 author’s image).
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Several species names proposed by Mr Kotaro Ishizuka between 1999-2001 have now been determined by this author to be non-
compliant with ICZN (1999: Art. 11.4 and/or 11.5) since unofficial, para-taxonomic, vernacular names were simultaneously applied
to binomials that intermittently replaced these. Many names were also homonyms (later validated with replacement names), or
instant synonyms, or were subsequently mis-spelled. Resolution of these intended taxa has also been particularly difficult even after
nearly 20 years of study (Blakemore 2003, 2012b; Minamiya 2018). This task made more difficult by concealment of crucial type
material from classical collections of Goto & Hatai (see Blakemore & Ueshima 2011; Blakemore 2012a, 2016b) with several of
their species names still uncertain after nearly 120 years (some possibly extinct, but too taxonomically unresolved to determine the

true status).
Family Genus species Authority
Moniligastridae Drawida companio Blakemore, 2014
Moniligastridae Drawida eda Blakemore, 2010
Moniligastridae Drawida hattamimizu Hatai, 1930
Moniligastridae Drawida japonica (Michaelsen, 1892)
Moniligastridae Drawida keikiensis Kobayashi, 1938
Moniligastridae Drawida koreana koreana Kobayashi, 1938
Moniligastridae Drawida koreana nanjiro Blakemore, 2014
Moniligastridae Drawida koreana shindo Blakemore, 2014
Moniligastridae Drawida moriokaensis Ohfuchi, 1938
Moniligastridae Drawida nemora Kobayashi, 1936
Moniligastridae Drawida ofunatoensis Ohfuchi, 1938
Moniligastridae Drawida tairaensis Ohfuchi, 1938
Criodrilidae Criodrilus bathybates (Stephenson, 1917)
Lumbricidae Eisenia anzac Blakemore, 2011%*
Lumbricidae Eisenia japonica japonica (Michaelsen, 1891)*
Lumbricidae Eisenia japonica hiramoto Blakemore, 2012*
Lumbricidae Eisenia japonica vaga Blakemore, 2013%*
Lumbricidae Helodrilus hachiojii Blakemore, 2007
Megascolecidae Amynthas ambiguus (Cognetti, 1906)
Megascolecidae Amynthas carnosus (Goto & Hatai, 1899)
Megascolecidae Amynthas flavescens (Goto & Hatai, 1898)
Megascolecidae Amynthas fuscatus (Goto & Hatai, 1898)
Megascolecidae Amynthas glabrus (Gates, 1932)
Megascolecidae Amynthas gomejimensis (Ohfuchi, 1937)
Megascolecidae Amynthas habereri (Cognetti, 1906)
Megascolecidae Amynthas ishikawai (Ofuchi, 1941)**
Megascolecidae Amynthas japonicus (Horst, 1883)
Megascolecidae Amynthas koreanus (Kobayashi, 1934)
Megascolecidae Amynthas kunigamiensis (Ishizuka & Azama, 2000)
Megascolecidae Amynthas masatakae (Beddard, 1892)
Megascolecidae Amynthas micronarius (Goto & Hatai, 1898)
Megascolecidae Amynthas noninvistus Blakemore, 2010
Megascolecidae Amynthas nonmontanus Blakemore, 2010
Megascolecidae Amynthas nonmonticolus Blakemore, 2010
Megascolecidae Amynthas nonsetosus Blakemore, 2010
Megascolecidae Amynthas nonsilvestris Blakemore, 2010
Megascolecidae Amynthas obscurus (Goto & Hatai, 1898)
Megascolecidae Amynthas obtusus (Ohfuchi, 1957)
Megascolecidae Amynthas oyuensis (Ohfuchi, 1937)
Megascolecidae Amynthas palarvus (Blakemore, 2003)
Megascolecidae Amynthas phaselus maculosus (Hatai, 1930)
Megascolecidae Amynthas phaselus phaselus (Hatai, 1930)
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Appendix. continued.

Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae
Megascolecidae

Amynthas
Amynthas
Amynthas
Amynthas
Amynthas
Amynthas
Amynthas
Amynthas
Amynthas
Duplodicodrilus
Duplodicodrilus
Duplodicodrilus
Manus
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire
Metaphire

R. J. Blakemore

scholasticus
shimaensis
tappensis
tokioensis
vittatus

yamade
yambaruensis
yamizoyamensis
yunoshimensis
acinctus
schmardae macrochaeta
schmardae schmardae
koellikeri
agrestis
communissima
hataii

hilgendorfi

levis
megascolidioides
parvula
riukiuensis
ryunome

sieboldi

servina

soulensis
tanbode
tosaensis
vesiculata
yamadai
yezoensis

(Goto & Hatai, 1898)
(Goto & Hatai, 1899)
(Ohfuchi, 1935)
(Beddard, 1892)

(Goto & Hatai, 1898)
Blakemore, 2010
(Ishizuka & Azama, 2000)
(Ohfuchi, 1935)

(Hatai, 1930)

(Goto & Hatai, 1899)
(Michaelsen, 1899)
(Horst, 1883)
(Michaelsen, 1928)***
(Goto & Hatai, 1899)
(Goto & Hatai, 1899)
(Ohfuchi, 1937)
(Michaelsen, 1892)
(Goto & Hatai, 1899)
(Goto & Hatai, 1899)****
(Ohfuchi, 1956)
(Ohfuchi, 1957)
Blakemore, 2012
(Horst, 1883)

(Hatai & Ohfuchi, 1937)
(Kobayashi, 1938)
Blakemore, 2010
(Ohfuchi, 1938)

(Goto & Hatai, 1899)
(Hatai, 1930)
(Kobayashi, 1938)

Notes: Some natives and all exotic or introduced species are described in Blakemore (2016a).

*Eisenia anzac and E. japonica sub-sp. have recently been located on Taiwan (see Sherlock €t al. 2018 - https:/tesri.tesri.gov.tw/files/
tesri_protect/tesri_journal 2018020508384 1/Taiwan%20J.%20Bi0%202018.1.1.1-8.pdf; accessed 13th December, 2018).

**/\_ishikawai is restored from synonymy of A. MiMimus that is, however, retained as an exotic record as noted herein from the recent
collection in Nagasaki (specimen KPM-NJL000069).

=#xManus koellikeri was fairly widely distributed and a dominant species on Tsushima (Kobayashi 1941c) but in 2015 Dr Y. Sugi
reports its current status as “Disappearing” (http://slidegur.com/doc/3973948/i-ask-dr.-blakemore; accessed 13th December, 2018).

This species may thus be classed as “Endangered”.

##i% Fyl| redescription and DNA barcoding of M. megascolidioides is in Blakemore (2016b).
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Redescription of extinct New Zealand earthworm: Tokea orthostichon
(Schmarda, 1861) (Annelida, Oligochaeta, Megadrilacea, Megascolecidae)

Robert J. BLAKEMORE "

Abstract. The first native earthworm formally described from Australasia, Tokea orthostichon
(Schmarda, 1861), also has the distinction of now being classed extinct. Lingering doubts about its

identity have been largely dismissed due to inspection of primary type (Vienna) and of other museum

specimens (Hamburg, London) that have been erroneously claimed as such.

Key words: megadrile earthworms, conservation, extinction, invertebrates

Introduction

The first native earthworm formally described from
Australasia, New Zealand’s Tokea orthostichon (Schmarda,
1861), also has the distinction of now being classed extinct
(Blakemore 2012). Lingering doubts about the identity
of Schmarda’s worm have been due to conflicting claims
of museum type specimens (in Vienna, Hamburg and/
or London). In 2016 the primary type from Vienna was
kindly loaned to the author in Japan to confirm its identity.
This report supports its extinction status as per [UCN’s
Redlist (Blakemore 2017).

Methods

The loaned Vienna type-specimen is described below
with Discussion confined to Remarks.

Results

Synonymy and description:

Tokea orthostichon (Schmarda, 1861) (Figs. 1-6).

Hypogaeon orthostichon Schmarda, 1861: 12 (with
text-fig. of seta), pl. 18, fig. 159; Beddard, 1891: 278;
Benham, 1947: 350. [From Mt Wellington Auckland,
not Tasmania (Blakemore 2000, 2012); type listed as

VHTNEIEGDE - HEEYEE
T 250-0031 #Z)IIR/NHETALH 499
Kanagawa Prefectural Museum of Natural History,
499 Iryuda, Odawara, Kanagawa 250-0031, Japan
rob.blakemore@gmail.com

in both Vienna and Hamburg (see below)].

Lumbricus orthostichon: Hutton, 1878: 317; Fletcher,
1886: 534.

Megascolides orthostichon: Beddard, 1892: 130; 1895:
496; Michaelsen, 1907: 161; Lee, 1959: 349; (non
Lee, 1962: 175-176, figs. 11, 12 — see T. maorica);
Blakemore, 2000a, b: 261-263, fig. 105; 2010; 2011;
2012: 121.

Notoscolex orthostichon: Michaelsen, 1900: 189; Ude,
1905: 83, 429; Michaelsen, 1917: 38-40, PL. I, figs.
12-14 (but fig. 14, was also ascribed to T. esculenta
type by Michaelsen, 1917: 48); Benham, 1947: 350.

Notoscolex (Tokea?) orthostichon: Benham, 1904a:
284; 1904b: 255.

Fig. 105.
Megascolides orthostichon {Schmarda, 1861),
from Schmarda (1861) Plate X\Vill, fig. 158

Fig. 1. Schmarda's original figure (from
Blakemore 2000b; fig. 105; 2012: fig. 12).
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Fig. 2. Loaned type as received in Japan in 2016
(author's photo).

Fig. 3. Prostomium (author's photo 2016).

Fig. 4. Deteriorating clitellum and ventrum pinned at
12-13 (ditto).

Fig. 5. Distinctive male pores on 18 (ditt0).

R. J. Blakemore

Fig. 6. Spermatheca in 8lhs in setal "a" line, with
ventral nerve (ditto).

Tokea orthostichon: Blakemore, 2014: 148, fig. 13

(of Schmarda’s text-fig. seta and Michaelsen’s figs.
12-14 but fig. 14 is likely from T. esculenta type);
Blakemore, 2017 .

Types and material inspected: Vienna Museum
specimen, here affirmed as the lectotype: V.3948 registered
as “Notoscolex orthostichon (Schmar.) Neuseeland
1 Typus!” with Schmarda’s exterior label: “K. [?]
Universitat Zool Vergl. Anat. Inst. Hypogaeon ortho-
stichon S. 37 S[ch.?] N. Seeland”, and two labels inside
the jar: “Nr 37 Hypogaeon ortho. tischon [sic] N.
Seeld.” and “Megascolides orthostichon (Schmarda)
(Orig.1)". A single, previously dissected and somewhat

Fig. 7. Vienna type specimen as inspected above (photo:
courtesy curator).
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Fig. 8. Vienna type registration card (ditto).

damaged specimen with the cuticle, many internal organs,
and the anterior digestive tract removed (by Beddard?) and
missing. Specimen collected from Auckland in 1854 (from
Glasby & Read, 1998: 349). Vienna Museum curator sent
original photos (Figs. 7-8).

Beddard (1892) had inspected type material in the Vienna
Museum, dissecting the specimen, and Beddard (1895: 496)
later noted ““..1 had only the type of Schmarda, which it
was necessary to respect.” Michaelsen (1917) said that
when he was sent this same type it was unfortunately poorly
preserved and was bent and damaged at 17/18 with many
of the organs removed (likely by Beddard, as he did for
some other types — such as for Acanthodrilus dissimilis
Beddard, 1885: 825, fig. 3 —and not by Schmarda who did
not describe its internal anatomy). This type was kindly sent
to me in a plastic container half filled with “Ethylenglykol”
by Dr. Helmut Sattmann head curator of Vienna Museum.
My inspection (below) of the type found it to be severely
damaged by previous dissection, strangely in the ventrum
anterior from 1-17 (by Beddard) and dorsally after 17 thus
it is almost broken in two at 17/18, and the posterior was
also dissected ventrally (its orientation difficult to determine
there as the setae are almost equidistant and dorsal pores
absent although the position of the cut ventral nerve cord
was a good reference). As the cuticle appeared to have
been removed earlier, the clitellum in the type was almost
detached when inspected in October, 2016 and disintegrated
further during inspection when in Ethanol (70 %).

The type was also listed as Hamburg Museum: V.8615 (e.g.,
https://wwv.inhs.illinois.edu/people/mjwetzel/nomenoligo/
nomenclatorspecierum/nomspec-o/ accessed 13th December,
2018) but their registration card says collector/donor were
Deutsche Siidpolarexpedion of 1901-1903 which cannot
be correct as, from my information, New Zealand was not
visited (Figs. 9-11). It is now certain that the holotype was
actually returned to Vienna so the specimen in Hamburg is
either a syntype (unlikely) or possibly a species such as T.

Fig. 9. Hamburg specimen V.8615 (non-type) (photo:
courtesy curator).

Fig. 10. Hamburg museum registration card (ditto).

Fig. 11. German South-polar expedition route (not to NZ).
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esculenta or T. decipiens types of which were also described
by Michaelsen (1917) (see Blakemore, 2014: 146-149, figs.
12-13). However, it is possible that the Vienna type’s missing
organs are in vials seen inside the Hamburg sample jar.

Regarding types, Coles (1981) had reported, firstly,
that Beddard (1892) re-inspected Vienna Museum type
specimens of Hypogaeon orthostichon [Coles said four
specimens but this probably a mistake for Hypogaeon
heterostichon for which Beddard (1892: 119) said three
or four specimens were in the Vienna collection]; and
secondly, that Beddard found P. vitiensis Beddard, 1892
[= Pheretima (Pheretima) montana Kinberg, 1867] had a
specimen mislabeled as “Hypogeon orthostichon Schm.
Viti Ins. [= Fiji].” Interestingly, this species was described
by Beddard (1892: 131) immediately following M.
orthostichon, perhaps accounting for the mislabelling. Since
Beddard (1895: 496) mentions “the type of SCHMARDA”
it may be taken that he designated the Vienna specimen as
lectotype should there be any other syntypes, which now
seems doubtful. Lee (1962), while apparently overlooking
the key reference of Michaelsen (1917), described several
specimens in NHM, London as Megascolides orthostichon
but this in error as noted by Blakemore (2014: 146, fig.
12) who attributed them more properly to Tokea maorica
Benham, 1905 (the author’s research is ongoing whether
these are part of its missing Otego type-series - Anusha
Beer pers. comm.18th January, 2017).

Description: (From Schmarda, Beddard, Michaelsen,
Blakemore 2012, 2014 and pers. obs. of Vienna holotype).
Colour dark red in life; greyed in storage. Length 80 mm
(Schmarda, Michaelsen; 180 mm was a lapsus by Beddard,
1895) by 2.5-4 mm,; the type is coiled but measures
about 75 mm unstretched and it further appears to be a
posterior amputee as the last segments are blunt rather
than tapered so the species may have been slightly longer
(albeit Michaelsen recognized maganephridia in the last
eleven segments as found in other congeners such as the
T. esculenta type where they are in the last 20 segments).
Segments 65 in type (agreeing with Schmarda’s figure
and according to Beddard, 1895 and Michaelsen, 1917 but
Schmarda originally stated between 60—65). Prostomium
“pointed” actually small, epilobous in type. Dorsal pores
absent but possibly vestigial in a few posterior segments
(pers. obs. from type). Setae 8 in equidistant rows in
the anterior (Schmarda and as alluded to in the species’
name; Beddard) which Michaelsen (1900: 189) assumed
as a ratio of ab = bc = cd but later Michaelsen (1917)
said posterior differed and was actually aa:ab:bc:cd:dd =
5:3:4:4:6. Moreover, in my inspection the type had ventral

setae of at least 19-20 slightly off-line. Spermathecae
contained in segment 8 & 9 [this according to Beddard but
details of where they exited were omitted and Michaelsen
(1917) made no comment whereas Lee (1959: 349) had
“7/8/9” but this I think must have been his speculation];
my inspection of type shows them to be minute in
7/8/9 approximately in setal a lines. Clitellum annular
213,14—17 rather than just 14-17 as Beddard says (but
now mostly detached in type). Female pores seem to have
not been noted by any author, nor could they be found on
the type’s disintegrated clitellum, possibly due to previous
ventral dissection although its setae on 13—17 were mostly
visible (i.e., midventral?). Male pores minute on 18 on
small, darkened and flat circular pads each within a paler
encompassing porophore only approximately in line with
missing setae a since the setae in 19-20 seem to be offset
slightly returning to series in 21 onwards (note that male
pores were located by Beddard in the position of the
ventralmost setae and by Michaelsen in the site of missing
setae a). One porophore has a slight posterior extension
exactly as Michaelsen (1917) described (due to a small,
possibly parasitic, papilla — pers. obs.) thereby further
confirming this specimen as the Vienna type. No GMs
were found (but Michaelsen said damage to immediately
posterior of segment 17 made its determination there

uncertain).

Internal Anatomy: Pharyngeal salivary gland masses
were noted in anterior but none of the septa remaining were
particularly thickened (pers. obs. of type). The anterior
digestive tract to segment 14 had been removed from
the type but a gizzard was stated to be in 5 (by Beddard,
the person likely responsible for removing most missing
organs); no information is available on the calciferous
glands, but they are absent from 14 and segments 15-16
are valvular to a wider, thin-walled intestine apparent in
17 (pers. obs.). Nephridia meroic with meganephridia in
the last eleven segments (Michaelsen 1917). Remnants
of vascular system in anterior comprise a single dorsal-
blood-vessel in fragments and just one heart in 12 (thus
not known if hearts in 13 were present or not). Testis and
funnels are free and iridescent in 10 and 11 (pers. obs.).
Seminal vesicles given as in 10-12 by Beddard but in the
type I found remnants in 9rhs (small) and in parts in 1012,
thus in 9—12. Ovaries in 13 (still present as elongated sets
of egg-strings); ovisacs in 14 (no longer clearly present)
and oviducts not noted. Prostates no longer remain in type
but are here classified as flattened quasi-tubular due to
sketch and detailed description by Michaelsen (1917: figs.
12 and maybe 13) who found it with significant multiple
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and minute side branches to the lumen, more so than in
the T. esculenta type he also inspected. No trace of penial
setae found. Neither a mid-ventral cushion internally
in 18 (as in both T. maorica and T. unipapillata) nor
paired glandular pads as in T. neglecta are present.
Of the two pairs of spermathecae in 8 & 9, just one in
8lhs remains; each had a small, pyriform diverticulum
with misdescription by Beddard noted and corrected by
Michaelsen (1917: fig. 13) and also as photographed and
sketched by current author again confirming Michaelsen’s
specimen as the selfsame Vienna holotype.

Ecology and Habitat: Schmarda found it in “black
earth” and gut contents (pers. obs.) included charcoal grits
(from a Maori midden or perhaps earlier burnt forestland?)
and red-clay organic soil which combined with dark
pigmentation suggests a topsoil habitat. Nothing else of its
ecology is known. Benham (1904a: 284, b: 256) said Prof.
Kirk informed him that “Mount Wellington is one of the
small volcanic cones just out of Auckland. It is, now, under
grass, and is in a fully cultivated district” (as it still is today
being grazed by cattle) whereas in Schmarda’s time (only
20 years after Auckland was established) there would as
yet have been little cultivation since its use as a Maori pa
(hill fortress).

Distribution: Maungarei / Mount Wellington which is
youngest and largest volcanic scoria cone of the Auckland
volcanic field, having been formed by an eruption around
10,000 years ago. The species is seemingly now extinct
(Blakemore, 2011, 2012, 2014, 2017).

Remarks: Tokea orthostichon (Schmarda, 1861)
synonymy as given above details available information
with its similarities pondered by Benham (1904b: 256)
and partly by Lee (1962: 176) who inexplicably thought
his non-type specimens resembled Tokea Kirki Benham,
1904 although these were more properly attributed to T.
maorica by Blakemore (2014) and as here confirmed
from its type thus invalidating Lee’s account.

The male pores of Tokea orthostichon type are now
unequivocally shown to be separate and paired within
two circular porophores, each surrounded by a lighter rim
half a segment wide, looking exactly as interpreted from
Michaelsen (1917: 39) and almost as figured by Benham
(1904b: fig. 62-63) in the Tokea type: T. esculenta. This is
a different configuration to the male field for either of the
two Tokea species, T. Kirki (paired in square porophores)
and T. maorica (in common field), alluded to by Lee (1962)
and revised by Blakemore (2014: figs. 11 vs. 12), and is

different to T. unipapillata arrangement too. Previously
unrecorded position of spermathecae was found in the type
by the author (Oct., 2016) to be intersegmental in 7/8/9 in
setal a lines, clearly differentiating this taxon from T. Kirki
and T. rubra (in 7/8/9 in b), T. maorica (posteriorly in 7
& 8) and T. esculenta (posteriorly in 6, 7 & 8). It seems
T. orthostichon further lacks GMs often associated with
internal glands as found in these other three species and
in T. unipapillata and T. neglecta corresponding to the
midventral or paired pads, respectively.

Lee’s (1952) T. rubra is superficially similar to T.
orthostichon in its male pores and lacking GMs and thus
GM glands, but it has spermathecal pores in 7/8/9 in b; the
spermathecal diverticulum is much smaller and it possibly
also differs in its seminal vesicles in just 11 & 12 and
intestine from segment 16.

Another species newly transferred to genus Tokea —
as was intimated by Blakemore (2012, 2014) — is Tokea
raglani (Lee, 1952) comb. nov. that has spermathecal
pores in 7/8/9 in ab and GMs as mid-ventral, lenticular
pads in 17/18 & 18/19. Note that Lee (1952) thought that
Anisochaeta antarctica synonym Spenceriella shakespeari
that is superficially similar except for perichaetine setae
was locally derived from this species he had described as
Megascolides raglani.

Benham (1904a: 255, 1904b: 284) had earlier suggested
Schmarda’s worm belongs in his genus Tokea and this
genus reallocation is now fully endorsed. Past uncertainty
of Tokea orthostichon generic placement is due to
confusion with prostate categorization allowing default
to Megascolides (with tubular prostates) or less likely to
Notoscolex (with tubuloracemose-racemose prostates)
rather than my current interpretation mainly from Benham
(1904a, b) and Michaelsen (1917) as a ‘quasi-tubular’
derivation from strict tubular glands. Lack of information
on absence of dorsal pores as prerequisite for Tokea has
compounded this confusion until now (pers. obs.).

The type of Tokea orthostichon differs from both T.
maorica and T. unipapillata in terms of spermathecal pores
and male fields, but is comparable to T. kirki, T. neglecta,
T. raglani, T. reptans and T. viridis especially with regards
nature of spermathecal, male pores and genital markings as
differentiated in the following table (Table 1).

From the monotypic descriptions it seems that
distinctive characters of T. orthostichon are its unique
combination of features in Table 1 plus its biometry of 80+
mm, 65+ segments and dark red colour; its spermathecae
with spermathecal ampulla distinct from duct (rather
than tapering) and with a short diverticulum and (from

Michaelsen, 1917: fig. 12) possibly shorter ducts on its
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Table 1. Characters Based on Original Descriptions and Inspections of Types (2016)

Spp Sp pores Clitellum  Gizzard Caglds Seminal Vesicles Genital Markings  Dorsal pores
Tokea orthostichon ~ 7/8/9ina  413,14-17 5 (Not 14) 9,10-12 None found None
T. esculenta 789ina  £13-1418 5 No 9& 12 16 & 17 pair None?
T. kirki 7/8/9 in b 13-17 5 14 11-12 18 pair None?
T. neglecta 7/8/9ina 13,14-17,18 6 No 9&12 18 pair None
T. raglani 7/8/9 a/b 13-18 5 No 9,11 & 12 17/18, 18/19 None?
T. reptans 7/8/9 ina 14-17 6 10-14 9-12 18/19 None
T. rubra 7/8/9 inb 14-18 5 12-13 11&12 None None?
T. viridis 7/8/9ina 14-17 5 No 9-12 13/14, 18/19 None

Sp pores = spermathecal pores; Ca glds = Calciferous glands or oesophageal modifications.
Bolded characters distinguish taxa.
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Fig. 12. Uncitable molecular survey with random names (cf. Blakemore 2010, 2011, 2012).

quasi-tubular prostates.

Tokea orthostichon (Schmarda, 1861) was not relocated
at its type-locality during this author’s survey in 2011,
and neither is it known to have been reported on site or
elsewhere for 150 years (Lee, 1959, 1962, 1985); some
subsequent NZ earthworm surveys by novices did not
consult proper taxonomic advice so are unhelpful as all
their identities seem highly suspect (Fig. 12).

Schmarda’s Tokea orthostichon thus qualifies under DoC
NZTCS (Molloy et al. 2002) classification as ‘Nationally
Critical’ or Extinct, and may now be tagged ‘Extinct’ under
TUCN Red List Categories (Blakemore 2017). Although
an abundant and diverse fauna was at Mt Wellington
(Blakemore 2012), no native earthworms were located
there thus it seems pastoral cultivation and agrichemical

intensification particularly favours certain exotics and

may account for overwhelming competitive exclusion
and eventual extinction of native earthworms. Indeed, this
rapid earthworm extinction was first noted by Smith (1894),
by Lee (1961) and was confirmed by Blakemore (2018) on
a broader scale under all but organic production.
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7~/ 737 Euurobracon yokahamae (Dalla Torre, 1898) (Insecta:
Hymenoptera: Braconidae) DATE 5 — T3 HNGEBI 21 - 72 #8152 —

Notes on the Life History of the Parasitoid Wasp, Euurobracon yokahamae
(Dalla Torre, 1898) (Insecta: Hymenoptera: Braconidae) based on observation
with an Industrial Endoscope

IEER -V - XHERTEHR Y

Reiko KaGa” & Haruki KARUBE"

Abstract. The ecology and life history of Euurobracon yokahamae (Dalla Torre, 1898)
are being clarified rapidly in recent years. However, its egg-laying has not been observed
because the behavior is done using thin tunnels made by cerambycid larvae of Massicus
raddei. For the direct observation of oviposition behavior of E. yokahamae, we tried to
use an industrial endoscope. As a result, we firstly succeeded to confirm the position of the
ovipositor at laying to the host, and were able to record it in the photographs. In addition,
four examples of parasitized pupas (and pre-pupa) of Massicus raddei by E. yokahamae
were newly confirmed in the chestnut tree. Subsequent continuous observation under the
rearing conditions almost revealed the life history of E. yokahamae including larvae, pupas,

and emergence.

Key words: larvae, Massicus raddei,ovipositor, pupas
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Fig. 1. Partition wall between tunnel made
by larvae of Massicus raddei and its
pupal chamber (indicated by an arrow).
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Fig.2. Observation with an industrial endoscope.
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Fig. 3. Position of ovipositor at egg-laying (Recorded with
IPLEX TX).
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Fig. 4. Exposed larvae of Euurobracon yokahamae by
splitting a chestnuts tree.
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Fig. 5. Larvae of Euurobracon yokahamae.
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Fig. 6. Activity of last instar larvae of Euurobracon yokahamae
in their individual cocoons.
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Fig. 7. Females of Euurobracon yokahamae emerged from
the pupas in the cocoons. Black semitranparent fibers are
ovipositors.
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Fig. 8. Females of Euurobracon yokahamae emerged from
the cocoons. Emergence occurred from upper individuals to
lower ones in this order.
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9. v~ ANFITHAESNIZI v~ 5 VAR,
Fig. 9. Pre-pupa of Massicus raddei parasitized by
Euurobracon yokahamae.
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Fig. 10. Life cycle of Euurobracon yokahamae (modified from Kaga & Kusakabe, 2011).
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Additional new records of Hierodula sp. from Kanagawa Prefecture with
ecological notes on its range extension

XIEsTaRe V- IR E- Y

Haruki KARUBE" & Reiko KaGaV

Abstract. Invasive alien mantis Hierodula sp. was firstly reported in Fukui Prefecture
in 2010, and recorded from Kanagawa Prefecture in 2015. This species is regarded as
originated from China. In this paper, detailed distribution survey results are shown, and
additional records of the species are described from Odawara-City and Yamakita-Town in
western part of the prefecture. In those areas, this species is considered to be in the early
stage of invasion, and coexists with the native ones. Egg capsule sheaths of the alien species
are also found in commercially available Chinese bamboo brooms, and the habit of this
species to fly toward light was first observed in Gifu Prefecture.

Key words: alien species, bamboo broom, mantis, nocturnality
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Di3AG. JRENZITHERE ] (BEF[E -+ Web) (URL: http://maps.gsi.go.jp/) % FH\ 7z,
Fig. 2. Distribution map of Hierodula sp. (closed circle) and H. patellifera (closed triangle) in Iryuda,

Odawara, Kanagawa Pref.

*k This map is based on the Digital Topographic Map 25000 published by Geospatial Information Authority

of Japan.
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Fig. 3. Distribution map of Hierodula sp. (closed circle) and H. patellifera (closed triangle) in Yamakita

Town, Kanagawa Pref.

* This map is based on the Digital Topographic Map 25000 published by Geospatial Information Authority

of Japan.
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Fig. 4. An egg case of Hyerodula sp. collected from
commercially available Chinese bamboo brooms.
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Original Article

Taxonomic and Zoogeographical Notes of Japanese Cryptinae (Hymenoptera,

Ichneumonidae), with Description of Five New Species

Kyohei WATANABE "

Abstract. Taxonomic and zoogeographical notes of 21 genera of Japanese Cryptinae are
reported. Five new species, Giraudia japonica sp. nov., Ischnus splendens sp. nov., Nematopodius
(Nematopodius) montanus sp. nov., Xoridesopus amamiensis sp. nov. and X. tokarensis sp. nov. are
newly described. Giraudia japonica sp. nov. resembles G. gyratoria (Thunberg, 1822) in the yellow
scutellum and the normal shaped wings, but can be distinguished by the following combination of
character states: postpetiole covered with fine and distinct sculptures; base of antenna black: hind
trochanter and trochantellus blackish brown; metasomal tergites more or less darkened. Ischnus
splendens sp. nov. apparently resembles I. bimaculatus Jonathan, 2006 (male unknown) from India
in the body with many yellow markings and the frons with a median carina and a few longitudinal
striations, but it can be easily distinguished by the following combination of character states: MSL
1.0-1.1 times as long as MSL hind coxa with two yellow markings, one at dorsally and other at
anteroventrally. Nematopodius (N.) montanus sp. nov. resembles N. formosus Gravenhorst, 1829,
but it can be distinguished by the nervellus intercepted anterior to midpoint (intercepted posterior
to midpoint in N. formosus) and the antenna already without a white band (usually with a small
white band). Xoridesopus amamiensis sp. nov. apparently resembles X. nigritibia Gupta & Gupta,
1983, from Indonesia, but it can be distinguished by the following combination of character
states: epomia weakly present; hind femur reddish brown; T3 densely punctate. X. tokarensis sp.
nov. apparently resembles X. schuleri (Dalla Torre, 1902) from India, Burma and Indonesia, but
it can be distinguished by the following combination of character states: hind coxa largely black;
scutellum densely punctate. Two species, Apsilops scotinus (Tosquinet, 1903) and Nematopodius
(Nematopodius) debilis (Ratzeburg, 1852) are newly recorded from Japan. Three synonyms are newly
recognized, i.e., Dihelus niger Gupta & Gupta, 1978 = D. hylaevorus (Momoi, 1966) (syn. nov.),
Gerdius iriomotensis Kusigemati, 1986 = Eurycryptus sakaguchii (Uchida, 1932) (syn. nov.) and
Torbda parallela Momoi, 1970 = T. sauteri Uchida, 1932 (syn. nov.). Two new combinations of the
generic status of Cryptus ohshimensis Uchida, 1930, and Torbda takachihoensis Momoi, 1966, are
proposed, i.e., the former is transferred to Hedycryptus and the latter is to Pterocryptus (comb. nov.).
Some new distribution records in Japanese Cryptinae are also reported.

Key words: Aptesini, Cryptini, distribution, new record, synonym

Introduction

The subfamily Cryptinae s. lat. is the second largest
subfamily of family Ichneumonidae, with 403 genera and
over 5000 species of worldwide distribution (Yu et al.,

DKanagawa Prefectural Museum of Natural History,
499 Iryuda, Odawara, Kanagawa 250-0031, Japan
HENEILEFDE - HhEREYEE
T 250-0031 #Z)IIR/NHET A LR 499

watanabe—k@nh.kanagawa—museum,jp

2016). This subfamily was previously divided into three
tribes, i.e., Cryptini, Hemigasterini and Phygadeuontini
(Townes, 1970; Yu et al., 2016), while Santos (2017)
reclassified this subfamily into three subfamilies, i.e.,
Ateleutinae (containing genera Ateleute Forster, 1869, and
Tamaulipeca Kasparyan, 2001, of Cryptini), Cryptinae
(containing tribes Cryptini and Hemigasterini, except
for Ateleute and Tamaulipeca), and Phygadeuontinae
(containing tribe Phygadeuontini). In this study, I follow
the classification proposed by Santos (2017).
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In Japan, total of 62 genera and 130 species of Cryptinae
have been recorded (Watanabe €t al., 2018), 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, new synonymies, new combinations
and new distribution records. In this study, I propose the
taxonomic and zoogeographical notes of some genera of
Japanese Cryptinae.

Materials and methods

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

AFEIC, American Entomological Institute, Logan, Utah,
USA.

GSFPM, General Station of Forest Pest Management,
State Forestry Administration, Shenyang, China.

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

KU, Entomological laboratory, Faculty of Agriculture,
Kyushu University, Fukuoka, Japan.

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

NIAES, National Institute for Agro-Environmental
Sciences, Tsukuba, Ibaraki, Japan.

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

ZSM, Zoologische Staatssammlung Miinchen,
Germany.

For the Figs. 2I-K, I also examined a specimen of
Cryptus dianae (Gravenhorst, 1829) (KPM-NK 69930).
A stereomicroscope (Nikon SMZ800) was used for
observation. Photographs were taken by Canon 7D Mark2
with Canon 100mmL IS (for Figs. 7A, 8A, 9A, B, 11A-
C, 12A, 13G) and OLYMPUS TG-4 digital camera joined
with the stereo microscope (for the figures except for
above photos and line drawings). Digital images were
edited using Adobe Photoshop® CS6. Morphological
terminology follows that established by Gauld (1991)
except for wing venation follows that established by
Townes (1969). Eady (1968) is also referred to for the
description microsculpture. The following abbreviations
are used in description: basal width of mandible (BWM),
holotype (HT), length of malar space (MSL), segment of
antennal flagellum (FL), diameter of lateral ocellus (OD),
ocello-ocular line (OOL), postocellar line (POL), segment

of tarsus (TS) and metasomal tegite (T). The following
abbreviations are used for material data: female (F),
male (M) and Malaise trap (MsT). The symbol “*” in the
distribution indicates a new record. For the new species
and newly recorded species from Japan, I propose standard

Japanese names.
Results

Subfamily Cryptinae Kirby, 1837
This subfamily contains two tribes, 274 genera, and
3152 species (Santos, 2017).

Tribe Aptesini Smith & Shenefelt, 1955
Santos (2017) rendered the name “Hemigasterini” as
“Aptesini” and transferred Echthrus Gravenhorst, 1829,
from this tribe to Cryptini. In Japan, 13 genera and 28

species have been recorded (Watanabe et al., 2018).

Genus Giraudia Forster, 1869

Giraudia Forster, 1869: 184. Type species: Cryptus
congruens Gravenhorst, 1829 (= Ichneumon
gyratorius Thunberg, 1824). Designated by Ashmead
(1900).

Calocryptus Thomson, 1873: 521. Type species:
Cryptus congruens Gravenhorst, 1829 (= Ichneumon
gyratorius Thunberg, 1824). Monobasic.

Pseudocryptus Kriechbaumer, 1893: 120. Type species:
Cryptus grisescens Gravenhorst, 1829. Monobasic.

In Japan, two species G. spinosa Uchida, 1936, and G.
teranishii Uchida, 1930, have been recorded. In this study,
I describe two new species from Honshu below.

Giraudia japonica sp. nov.
(Standard Japanese name:
Kimon-kuro-chibi-togari-himebachi)
(Figs. 1A, G, 3A, B, 4A-E)

Holotype. KPM-NK 69946, F, JAPAN, Tochigi Pref.,
Nasushiobara City, Amayu - Shiobara, 12. X. 2009, E.
Katayama leg.

Paratype. KPM-NK 69947, F, JAPAN, Nagano Pref.,
Karuizawa, 8. VIIL. 1952, R. Ishikawa leg.

Description. Female (n=2). Body length 9.5-10.5 (HT:
9.5) mm, mat, covered with golden setae.

Head 0.6 times as long as wide. Clypeus transverse (Fig.
1A), 0.3 times as long as wide, punctate dorsal 0.6 and
almost smooth ventral 0.4, covered with long setae (Fig.
4B), lower margin flattened. Face 0.3—0.35 (HT: 0.35)
times as long as wide, sparsely punctate, convex medially
(Fig. 4B). Frons slightly concave, entirely mat except for
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f\/\()mm (A, ), 1.0mm (B, F, J)

0.5 mm (G-, K L)
1.0 mm (D, E)

Fig. 1. Giraudia japonica sp. nov. (A, KPM-NK 69946; G, KPM-NK 69947), Apsilops scotinus (Tosquinet, 1903) (B, H, KPM-NK
69931), Hedycryptus ohshimensis (Uchida, 1930) (C, J, NIAES), Dihelus hylaevorus (Momoi, 1966) (D, MNHAH), Ischnus
splendens sp. nov. (D, E, K, KPM-NK 69406), Nematopodius (Nematopodius) montanus sp. nov. (F, KPM-NK 69583) and
Xoridesopus amamiensis sp. nov. (L, KPM-NK 69529), female — A-F, head, frontal (A, D), lateral (B, C, E) and posterolateral (F)

view; G, H, I-L, areolet of right wing; J, areolet and second recurrent vein of right wing.

narrow smooth area above antennal sockets. Occipital
carina complete, its lower end joined with hypostomal
carina. Lower tooth of mandible distinctly longer than
upper tooth (Fig. 1A). MSL 0.7-0.8 (HT: 0.7) times as
long as BWM. OOL 1.1-1.2 (HT: 1.2) times as long as
POL. Antenna with 32-33 (HT: 32) flagellomeres. F1 0.8
times as long as F2. Apical half of flagellum flattened (Fig.
4A), distinctly wider than basal part.

Mesosoma. Epomia present, weak and short. Lateral area
of pronotum partly weakly rugose, without longitudinal
striation. Notauli distinct on anterior 0.33 of mesoscutum.
Scutellum weakly convex. Epicnemial carina distinct, its
dorsal end not joined with anterior margin of mesopleuron

and subalar prominence. Mesopleuron and metapleuron

finely punctate. Pleural carina of propodeum complete.
Lateral longitudinal carina, lateromedian longitudinal
carina and posterior transverse carina largely indistinct.
Other carinae absent. Area superomedia indistinctly
defined (Fig. 4C). Propodeal apophysis obtusely present.
Propodeal spiracle elongate. Fore wing length 9.0-9.5
(HT: 9.0) mm. Areolet present, hexagonal, with sides
convergent anteriorly (Figs. 1G, 4A). Nervulus opposite
to basal vein (Fig. 4A). Nervellus intercepted posterior to
midpoint (Fig. 4A). Tibiae with some long setae (Fig. 4D).
Hind femur 4.5-4.8 (HT: 4.8) times as long as maximum
depth in lateral view. Hind TS2: TS1, TS3, TS4 and TS5 =
2.0:3.7-4.0 (HT: 3.7), 1.4-1.6 (HT: 1.4), 0.8-1.0 (HT: 0.8)
and 1.3-1.5 (HT: 1.3).
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1.0 mm (A), 2.0 mm (B-G, |, K, L, N)

1.0 mm (H)

Fig. 2. Eurycryptus sakaguchii (Uchida, 1932) (A, D, NIAES), Pterocryptus takachihoensis (Momoi, 1966) (B, G, KPM-NK
5000304), Xoridesopus amamiensis sp. nov. (C, KPM-NK 69529; H, KPM-NK 69531), Hedycryptus ohshimensis (Uchida,
1930) (E, L, M, NIAES), Ischnus splendens sp. nov. (F, KPM-NK 69415), Cryptus dianae (Gravenhorst, 1829) (I-K, KPM-
NK 69930) and Dihelus hylaevorus (Momoi, 1966) (N, paratype, MNHAH), female — A-C, propodeum, lateral view; D,
propodeum,T1, T2 and T3, dorsal view, punctures on right side and T3 omitted; E-H, T1, dorsal view; I, K, L, T1, lateral (I, L) and
ventrolateral (K) view; J, M, cross-section of anterior part of T1, arrows indicate the carinae; N, apex of metasoma, lateral view.
ATC, anterior transverse carina; PTC, posterior transverse carina; PC, pleural carina; TT, triangular tooth; DLC, dorsolateral carina;

VLC, ventrolateral carina.

Metasoma. T1 2.3-2.7 (HT: 2.3) times as long as
maximum width, without dorsolateral and lateromedian
longitudinal carinae, its postpetiole covered with fine and
distinct sculptures (Fig. 4E). T2 0.65-0.7 (HT: 0.7) times
as long as maximum width. Ovipositor sheath 1.25 times

as long as hind tibia. Apex of ovipositor as Figs. 3A and B.

Coloration (Figs. 4A—E). Body (excluding wings and
legs) black, except for: dorsal part of facial orbit, frontal
orbit, vertical orbit, palpi, median part of anterior margin

of collar, median small area of T1 and T2, narrow area
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0.5 mm (A, F, G, I-K), 0.25 mm (B-E, H)

Fig. 3. Giraudia japonica sp. nov. (A, B, KPM-NK 69946), Apsilops scotinus (Tosquinet, 1903) (C, KPM-NK 69932), Dihelus
hylaevorus (Momoi, 1966) (D, paratype, MNHAH), Eurycryptus sakaguchii (Uchida, 1932) (E, NIAES), Hedycryptus
ohshimensis (Uchida, 1930) (F, NIAES), Ischnus splendens sp. nov. (G, KPM-NK 69406), Nematopodius (Nematopodius)
montanus sp. nov. (H, KPM-NK 69554), Torbda sauteri Uchida, 1932 (I, KPM-NK 69501), Xoridesopus amamiensis sp. nov. (J,

Y
-
iy e

KPM-NK 69529) and X. tokarensis sp. nov. (K, KPM-NK 69548), female — A—K, apex of ovipositor, lateral view.

of posterior margin of T2 and T3 and ovipositor reddish
brown; F6-F11 (sometimes also F5 and dorsal part of
F12), scutellum and postscutellum yellow. Wings hyaline,
except for: stigma yellowish brown; veins brown except
for yellow wing base. Legs black, except for: apex of
femora, tibiae, tibial spurs and tarsi reddish yellow.

Male. Unknown.

Distribution. Japan (Honshu).

Remarks. This species resembles G. gyratoria
(Thunberg, 1822) in the yellow scutellum and the normal
shaped wings, but can be distinguished by the following
combination of character states: postpetiole covered with
fine and distinct sculptures (Fig. 4E) (smooth and without
sculpture in G. gyratoria); base of antenna black (Fig. 4A)
(with conspicuous reddish brown area in G. gyratoria):
hind trochanter and trochantellus blackish brown (Fig. 4A)
(red in G. gyratoria); metasomal tergites more or less
darkened (Fig. 4A) (with a conspicuous large red area in G.
gyratoria). This species can be easily distinguished from
other Japanese species, G. spinosa Uchida, 1936, and G.
teranishii Uchida, 1930, by the yellow scutellum (Fig.
4A) (black in other Japanese species).

Genus Schenkia Forster, 1869
Schenkia Forster, 1869: 184. Type species: Phygadeuon
graminicola Gravenhorst, 1829. Designated by
Ashmead (1900).
Ecpaglus Forster, 1869: 185. Type species: Cryptus

brevicornis Gravenhorst, 1829 (= Phygadeuon
graminicola Gravenhorst, 1829). Designated by
Ashmead (1900).

Schenckia Dalla Torre, 1902: 51. Emendation for
Schenkia.

In Japan, two species, S. sylvatica Townes, Momoi
& Townes, 1965, and S. tosaensis (Uchida, 1936), have
been recorded. I recognize a new distribution record of the
latter species and record it below.

Schenkia tosaensis (Uchida, 1936)
Microcryptus tosaensis Uchida, 1936a: 17.

Specimen examined. JAPAN: KPM-NK 69500, F,
Hyogo Pref., Kami Town, Niiya, Mikata-kogen, 26. VI. —
18. VIL 2011, S. Fujie leg. (MsT).

Distribution. Japan (Honshu* and Shikoku).

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

Tribe Cryptini Kirby, 1837
In Japan, 49 genera (including Echthrus Gravenhorst,
1829) and 102 species have been recorded (Watanabe et
al., 2018).

Genus Allophatnus Cameron, 1905
Allophatnus Cameron, 1905a: 233. Type species:
Allophatnus fulvipes Cameron, 1905. Monobasic.
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Fig. 4. Giraudia japonica sp. nov., KPM-NK 69946, female
postscutellum and propodeum, dorsal view; D, hind tibia, lateral view; E, T1, dorsal view.

Phaedraspis Cameron, 1906: 196. Type species:
Phaedraspis rufobalteata Cameron, 1906 (= Cryptus
fulvitergus Tosquinet, 1903) Monobasic.

Stictocryptus Cameron, 1907a: 462. Type species:
Stictocryptus testaceus Cameron, 1907 (= Cryptus
fulvitergus Tosquinet, 1903). Monobasic.

In Japan, following a single species has been recorded.
I recognize two new distribution records and record these
data below.

Allophatnus fulvitergus (Tosquinet, 1903)
Cryptus fulvitergus Tosquinet, 1903: 199.
Cryptus lenocinans Tosquinet, 1903: 204.
Phaedraspis rufobalteata Cameron, 1906: 197.
Stictocryptus testaceus Cameron, 1907a: 462.
Mesostenus takanoi Uchida, 1931: 185.

Specimens examined. JAPAN: KPM-NK 69473, M,

— A, habitus, dorsolateral view; B, head, frontal view; C, scutellum,

Okinawa Pref., Ishigakijima Is., Nosoko to Itona, 20. X.
1993, H. Suda leg.; KPM-NK 69474, M, Okinawa Pref.,
Iriomotejima Is., Uehara, 8. VII. 1999, N. Sugiura leg.

Distribution. Japan (Amamioshima Is., Ishigakijima
Is.* and Iriomotejima Is.*); widely distributed in Oriental
region.

Remarks. This is the first record of this species from
Ishigakijima Island and Iriomotejima Island.

Genus Apsilops Forster, 1869

Apsilops Forster, 1869: 182. Type species: Cryptus
hirtifrons Ashmead, 1890. Included by Ashmead
(1896).

Dapanus Forster, 1869: 183. Type species: Ichneumon
cinctorius Fabricius, 1775. Designated by Ashmead
(1900).

Heterotypus Forster, 1869: 183. Type species:
Ichneumon cinctorius Fabricius, 1775. Designated
by Townes et al. (1961).



Fig. 5. Apsilops scotinus (Tosquinet, 1903), KPM-NK 69931 (A) and 69932 (B, C), female — A, B, habitus, lateral (A) and lateral (B)
view; C, scutellum, postscutellum and propodeum, dorsal view.

Sobas Forster, 1869: 187. Type species: Ichneumon
cinctorius Fabricius, 1775. Included by
Schmiedeknecht (1890). Name preoccupied.

Trichocryptus Thomson, 1873: 520. Type species:
Ichneumon cinctorius Fabricius, 1775. Monobasic.

Neostricklandia Viereck, 1925: 75. Type species:
Neostricklandia sericata Viereck, 1925. Original
designation.

Trichestema Cushman, 1927: 9. Type species:
Trichestema helcostizoides Cushman, 1927 (=
Neostricklandia sericata Viereck, 1925). Original
designation.

In Japan, a single species, A. japonicus Yoshida,
Nagasaki & Hirayama, 2011, has been recorded. I newly
found an additional species, A. SCOtinus (Tosquinet, 1903),

from Japan. The character states of this species have been
poorly described. Thus, I redescribe this species based on
Japanese and Taiwanese materials below.

Apsilops scotinus (Tosquinet, 1903)
(Standard Japanese name: Kebuka-togari-himebachi)
(Figs. 1B, 3C, 5A-C)

Cryptus scotinus Tosquinet, 1903: 229.

Description. Female (n=3). Body length 7.0 mm,
covered with dense silver setae except for smooth T1 (Figs.
5A-C).

Head 0.5 times as long as wide. Clypeus 0.5 times as
long as wide, strongly convex (Fig. 1B), densely punctate
except for flattened lower margin. Face 0.4-0.5 times
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as long as wide, mat, weakly convex medially (Fig.
1B). Frons slightly concave, with smooth area above
antennal sockets. Occipital carina complete, its lower end
joined with hypostomal carina. MSL 1.0 times as long as
BWM. OOL 1.0 times as long as POL. Antenna with 20
flagellomeres. F1 short, 0.7-0.8 times as long as F2 (Fig.
1B). Apical part of flagellum slightly wider than basal part
(Figs. 5A, B).

Mesosoma largely mat. Epomia present, weak and short.
Lateral area of pronotum without striation. Notauli distinct
and deep on anterior half of mesoscutum. Scuto-scutellar
groove deep, with some longitudinal striae. Scutellum
weakly convex. Epicnemial carina distinct, its dorsal end
not joined with anterior margin of mesopleuron and subalar
prominence. Propodeum with well-developed carinae (Fig.
5C). Propodeal spiracle round. Area superomedia longer
than wide (Fig. 5C). Propodeal apophysis well developed
(Figs. SA—C). Fore wing length 5.0 mm. Areolet large,
hexagonal, with almost parallel sides. Nervulus based
on basal vein (Fig. 5A). Nervellus intercepted anterior to
midpoint. Hind femur 4.7-4.9 times as long as maximum
depth in lateral view. Hind TS2: TS1, TS3, TS4 and TS5 =
2.0:3.8-4.0,1.2-1.5, 0.8 and 2.0-2.1.

Metasoma densely finely punctate except for T1. T1
1.75-1.8 times as long as maximum width, smooth, with a
pair of small triangular teeth at base. Median dorsal carina
of T1 complete or sometimes narrowly obsolete behind
spiracle. Dorsolateral carina of T1 complete. T2 0.7 times
as long as maximum width. Ovipositor sheath 0.75-0.8
times as long as hind tibia. Apex of ovipositor as Fig. 3C.

Coloration (Figs. SA—C). Body (excluding wings and
legs) black, except for: labrum reddish brown; palpi
whitish yellow; basal part of flagellum slightly tinged with
reddish brown; scutellum yellow; posterior margin of T2
and T3 narrowly and slightly tinged with reddish brown;
T7 white; ovipositor reddish brown. Wings hyaline, except
for: veins and pterostigma blackish brown to black except
for yellowish brown wing base. Legs reddish brown,
except for: fore tarsus, apex of mid and hind femora,
and mid and hind tibiae and tarsi blackish brown; hind
trochantellus partly tinged with blackish brown; hind tibial
spur yellowish brown; base of T1-T3 narrowly tinged with
yellowish brown.

Male. Unknown.

Specimens examined. JAPAN: KPM-NK 69931,
F, Kanagawa Pref., Atsugi city, Funako, 18. X. 2002,
A. Koyama leg.; KPM-NK 69932, F, Okinawa Pref.,
Iriomotejima Is., Urauchi (paddy field), 14. V. 2008,
K. Watanabe leg. TATIWAN: KU, F (det. Momoi and
Yoshida), Tainan Hsien, Yuching, 17. III. 1966, K. Yano &

H. Kajita leg.

Distribution. Japan* (Honshu and Iriomotejima Is.);
Taiwan*, Indonesia.

Remarks. This is the first record of this species from
Japan and Taiwan. This species can be easily distinguished
from A. japonicus by the ovipositor sheath 0.75-0.8 times
as long as hind tibia (1.0-1.1 times in A. japonicus), the
fore and mid coxae reddish brown (Fig. 5A) (black in
A. japonicus) and the hind femur largely reddish brown
(black in A. japonicus).

Genus Baltazaria Townes, 1961
Baltazaria Townes, 1961 in Townes et al., 1961:
472. Type species: Cryptus tribax Tosquinet, 1903.
Original designation.

In Japan, following two species have been recorded. I
recognize some new distribution records and record these
data below.

Baltazaria albomaculata Momoi, 1970
Baltazaria albomaculata Momoi, 1970: 356.

Specimens examined. JAPAN: KPM-NK 69475—
69480, 1 F and 5 M, Okinawa Pref., Iriomotejima Is.,
Komi, Airagawa-rindo, 14. V. 2008, K. Watanabe leg.;
KPM-NK 69481, F, Okinawa Pref., Iriomotejima Is.,
Kanpira-falls, 12. V. 2008, T. Mita leg.

Distribution. Japan (Ishigakijima Is. and Iriomotejima
Is.%).

Remarks. This is the first record of this species from
Iriomotejima Island.

Baltazaria nigrescens Momoi, 1970
Baltazaria nigrescens Momoi, 1970: 358.

Specimens examined. JAPAN: KPM-NK 69482—
69486, 2 F and 3 M, Kagoshima Pref., Tokunoshima Is.,
Tokunoshima Town, Kedoku, 21. V. 2008, K. Watanabe
leg.; KPM-NK 69487, F, Okinawa Pref., Kunigami Vil.,
Ginama, 23. IV. 2002, H. Irei and H. Makihara leg. (MsT);
KPM-NK 69488-69490, 3 M, Okinawa Pref., Kunigami
Vil., Yona, 20-23. V. 2007, K. Watanabe leg. (Yellow pan
trap).

Distribution. Japan (Yakushima Is., Amamioshima Is.,
Tokunoshima Is.* and Okinawajima Is.*).

Remarks. This is the first record of this species from
Tokunoshima Island and Okinawajima Island.

Genus Calosphyrum Townes, 1970
Calosphyrum Townes, 1970: 272. Type species:
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Calosphyrum obscurum Townes, 1970. Original
designation.

In Japan, following two species have been recorded. |
recognize some new distribution records and record these
data below.

Calosphyrum alboorbitale Kusigemati, 1987
Calosphyrum alboorbitalis Kusigemati, 1987: 82.

Specimens examined. JAPAN: KPM-NK 69491. F,
Kagoshima Pref., Tokunoshima Is., Amagi Town, 30. V.
2007, K. Watanabe leg.

Distribution. Japan (Tokunoshima Is.*, Ishigakijima
Is. and Iriomotejima Is.).

Remarks. This is the first record of this species from
Tokunoshima Island.

Calosphyrum bimaculatum Kusigemati, 1987
Calosphyrum bimaculatum Kusigemati, 1987: 85.

Specimens examined. JAPAN: KPM-NK 69492,
F, Yamagata Pref., Mamurogawa Town, 14. VII. 2012,
Y. Matsubara and K. Fukuda leg. (MsT); KPM-NK
69493, F, Niigata Pref., Nagaoka City, Suyoshi Town, Mt.
Nokogiriyama, 21. VII. - 21. VIIL. 2014, S. Shimizu and R.
Shimizu leg. (MsT).

Distribution. Japan (Honshu*, Kyushu and Yakushima
Is.).

Remarks. This is the first record of this species from

Honshu.

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

Cryptus spiralis (Fourcroy, 1785)
Ichneumon spiralis Fourcroy, 1785: 407.
Cryptus leucostictus Gravenhorst, 1829b: 538.
Cryptus hispanicus Habermehl, 1918: 147.

Specimens examined. JAPAN: KPM-NK 69933, F,
Nagano Pref., Ueda City, Sugadaira-kogen, 26. VII. — 1.

VIIIL. 2015, S. Shimizu leg. (MsT); KPM-NK 69934, F,
Fukui Pref., Ikeda Town, Mizuumi, Mt. Hekosan, 11. VL.
2016, S. Shimizu leg.

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

Remarks. This is the first record of this species from

Honshu.

Genus Dihelus Townes, 1970
Dihelus Townes, 1970: 170. Type species: Dihelus
rufipleuris Townes, 1970. Original designation.

In Japan, two species, D. hylaevorus (Momoi, 1966)
and D. niger Gupta & Gupta (1978) have been recorded.
The latter species was described based on a single female
(holotype) and a single male (allotype) and Gupta & Gupta
(1978) noted that this species can be distinguished from
D. hylaevorus by the surface sculpture of face, frons and
propodeum and the coloration of T1-T4. Among them, the
surface sculptures on face and propodeum are subjective
and I could not recognize the differences between D.
hylaevorus and D. niger. The surface sculpture of frons
is somewhat objective, i.e., frons with (D. hylaevorus)
or without (D. niger) rugae below anterior ocellus, while
this character states gradually changed in size (Figs. 1C—
F). Momoi (1966) described the coloration of metasomal
tergites as “tergites 1 through 4, and an apicomedian large
spot on tergite 8, white.” but paratypes and additional
materials of D. hylaevorus indicate that this sentence
may be “posterior margin of tergites 1 through 4...”.
Gupta & Gupta (1978) referred this character states of D.
hylaevorus without correction and thus the differences
of T1-T4 between D. hylaevorus and D. niger are
based on incorrect information. By the above reasons, I
conclude that both species are same and D. niger is newly
synonymized under D. hylaevorus (syn. nov.).

Dihelus hylaevorus (Momoi, 1966)
(Figs. 11, 2N, 3D, 6A-E)
Caenocryptus hylaevorus Momoi, 1966: 159.
Dihelus niger Gupta & Gupta, 1978: 561. Syn. nov.

Description. The original description of this species
and D. niger (Momoi, 1966; Gupta & Gupta, 1983) lacks
some important character states. Thus, I redescribe this
species below.

Female (n=14). Body length 6.0—10.0 mm, covered with
silver setae.

Head 0.65 times as long as wide. Clypeus 0.45-0.5 times
as long as wide, punctate. Face 1.7-1.8 times as long as
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Fig. 6. Dihelus hylaevorus (Momoi, 1966), KPM-NK 69937 (A, B, D), 69945 (C), 69938 (G, H), MNHAH (E, paratype of D.
hylaevorus) and NIAES (F), females (A-F) and male (G, H) — A, G, habitus, lateral view; B, H, head, mesosoma and metasoma,
dorsolateral view; C-F, frons, frontal view.

wide, mat, partly punctate, slightly convex medially. Frons
slightly concave, sparsely punctate except for smooth area
above antennal sockets, sometimes covered with weak
rugae below anterior ocellus (Figs. 6D-F). Occipital carina
complete, its lower end joined with hypostomal carina.
Lower tooth of mandible 1.5 times as long as upper tooth.
MSL 0.6-0.8 times as long as BWM. OOL 1.6-2.0 times
as long as OD. POL 1.0-1.3 times as long as OD. Antenna
with 22-24 flagellomeres. F1 1.0-1.05 times as long as F2.

Mesosoma polished. Epomia present. Lateral area of
pronotum punctate, with striation posteriorly. Notauli
distinct and deep on anterior 0.66 of mesoscutum.
Scutellum weakly convex. Epicnemial carina distinct,
its dorsal end close to subalar prominence. Mesopleuron
with striae along epicnemial carina, subalar prominence

and speculum. Metapleuron punctate, partly covered

with somewhat transversely arranged rugae. Propodeum
with anterior transverse carina, posterior transverse
carina, pleural carina and basal section of lateromedian
longitudinal carina. Area anterior to anterior transverse
carina punctate. Other area of propodeum covered with
irregular rugae. Propodeal apophysis apparently absent.
Propodeal spiracle round. Fore wing length 5.0-8.0 mm.
Areolet medium-sized, hexagonal, with sides convergent
anteriorly (Fig. 1I). Nervulus opposite to basal vein.
Nervellus intercepted anterior to midpoint. Fore tibia with
a bulge except for basal 0.25. Hind femur 5.5-5.7 times as
long as maximum depth in lateral view. Hind TS2: TSI,
TS3, TS4 and TS5=2.0: 4.5-4.8,1.2,0.5-0.6 and 1.2.
Metasoma mat. T1 2.5-2.8 (2.1 in a single case) times
as long as maximum width, without a pair of small

triangular teeth at base. Median dorsal carina of T1 absent.
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Dorsolateral carina of T1 complete or partly narrowly
indistinct. T2 0.9-0.95 times as long as maximum width.
In lateral view, posterior margin of T8 truncate, its dorsal
corner almost right angle (Fig. 2N). Ovipositor sheath
1.2—1.25 times as long as hind tibia. Apex of ovipositor as
Fig. 3D.

Coloration (Figs. 6A—F). Body (excluding wings and
legs) black, except for: clypeus sometimes tinged with
reddish brown; mandible tinged with reddish brown
medially; palpi blackish brown; F6-F9 (sometimes also
F10) with a white band; facial orbit and ventral part of
frontal orbit sometimes tinged with reddish brown; dorsal
part of frontal orbit and vertical orbit white; median part
of collar tinged with yellowish brown; antenna without
a white band; scutellum, postscutellum, posterior part of
tegula and subalar prominence with a yellow to whitish
yellow spot; posterior margin of T1-T7 narrowly white
to reddish yellow; posterior part of T8 and carci white to
whitish yellow; ovipositor reddish brown. Wings hyaline;
veins and pterostigma blackish brown to brown except for
yellow wing base. Legs black to blackish brown, except
for: fore and mid coxae sometimes with a small yellow
area; tibial spurs yellowish brown.

Male (n=10). Similar to female except for coloration
of body (excluding wings) and legs. Body sculpture
weaker than female. Face 1.6-1.7 times as long as wide.
OOL 1.5-1.8 times as long as OD. F1 1.1-1.15 times
as long as F2. F13-F15 (usually also F16) with a tyloid.
Fore tibia without a bulge. Hind femur 5.8-6.2 times as
long as maximum depth in lateral view. Hind TS2: TSI,
TS3, TS4 and TS5 = 2.0: 3.4-3.8, 1.2-1.3, 0.6-0.7 and
0.8-0.9. T1 4.0-4.7 times as long as maximum width.
T2 1.95-2.3 times as long as maximum width. Body
(excluding wings and legs) black, except for: face, clypeus,
all orbits (sometimes except for dorsal end of temporal
orbit), malar space, ventral part of scape and pedicel,
collar, posterodorsal corner of pronotum, posterior area of
propleuron, median spot of mesoscutum (indistinct in a few
cases), scutellum, postscutellum, subalar prominence and
posteroventral area of mesopleuron yellow; mesosternum,
metapleuron, posterior part of propodeum partly tinged
with yellow to reddish brown; posterior margin of T1-T7
tinged with reddish brown (Figs. 1G, H). Fore and mid
legs whitish yellow to yellowish brown. Hind leg brown
to yellowish brown (Fig. 1G). Ventral area of hind coxa,
hind trochanter and hind trochanterllus, and hind TS1-TS4
paler than other area of hind leg.

Specimens examined. JAPAN: NIAES, F, Iwate
Pref., Mt. Hayachine, 2—8. VIIL. 1989, M. Sharkey and
H. Makihara leg. (MsT); MNHAH, F, Niigata Pref.,

Kurokawa, 16. IX. 1960, K. Baba leg.; KPM-NK
69935, F, Niigata Pref., Nagaoka City, Suyoshi Town,
Mt. Nokogiriyama, 7. VI. 2014, S. Shimizu leg.; KPM-
NK 69936, M, Niigata Pref., Myokou City, Suginosawa,
Mt. Sasagamine, 17. VIIL 2013, S. Shimizu leg.; KPM-
NK 69937, 69938, 1 F & 1 M, Niigata Pref., Sado Is.,
Kanaishinpo, Mt. Hakuundai to Mt. Myokenzan, 4. VIIL
2009, K. Watanabe leg.; KPM-NK 69939, F, Tochigi Pref.,
Kuroiso City, Sugiatado, 2. X. 2000, E. Katayama leg.;
KPM-NK 69940-69943, 4 M, Ibaraki Pref., Tsukuba City,
Oda, Mt. Hokyosan, 18. V. 2014, S. Shimizu leg.; AEIC,
F (holotype of D. niger), Nagano Pref., Kamikochi, 22.
VIIL. 1954, Townes family leg.; KPM-NK 69944, M,
Nagano Pref., Outaki Vil., Mt. Ontakesan, 5. VIIL 2010, K.
Watanabe leg.; MNHAH, M (paratype of D. hylaevorus),
Hyogo Pref., Sasayama, 10. V. 1951, K. Iwata leg.;
MNHAH, F (paratype of D. hylaevorus), ditto, 29. V.
1951; MNHAH, F, ditto, 6. V. 1960; MNHAH, F (paratype
of D. hylaevorus), Hyogo Pref., Tamba, Ryuzoji, 3.
V. 1957, K. Iwata leg.; MNHAH, M (paratype of D.
hylaevorus), Hyogo Pref., Sasayama, Okano, 10. VI.
1960, K. Iwata leg.; MNHAH, 2 F & 1 M (paratypes of
D. hylaevorus), ditto, 16. VI. 1960; KPM-NK 69945,
F, Tottori Pref., Wakasa Town, Mt. Hyonosen, 6. VIIL.
2011, K. Watanabe leg.; MNHAH, M, Fukuoka Pref., Mt.
Hikosan, 25. V. 1956, S. Momoi leg.

Distribution. Japan (Hokkaido, Rebun Is., Honshu,
Sado Is.* and Kyushu).

Remarks. This is the first record of this species from
Sado Island. The description about male of D. niger
(allotype) is largely differed from male of D. hylaevorus
(body black without yellow stripe and punctures). Gupta &
Gupta (1978) did not examine the types of D. hylaevorus
and did not proposed the description about male of D.
hylaevorus. Thus, I think that the male of D. niger may
be other species.

Genus Eurycryptus Cameron, 1901
Eurycryptus Cameron, 1901: 231. Type species:
Eurycryptus laticeps Cameron, 1901. Monobasic.
Alriada Cameron, 1911a: 176. Type species: Alriada

spilocephala Cameron, 1901. Monobasic.

Neotorbda Uchida, 1932a: 153. Type species: Torbda
(Neotorbda) sakaguchii Uchida, 1932. Original
designation.

Didiaspis Seyrig, 1952: 189. Type species: Didiaspis
fondamentalis Seyrig, 1952. Original designation.

In Japan, the following two species have been recorded.
I recognize some new distribution records and record

these data below. In addition, I examined the types of
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Fig. 7. Eurycryptus sakaguchii (Uchida, 1932), NIAES (A-D), SEHU (E-H, holotype of E. sakaguchii; I-L, holotype of Gerdius

— A, habitus, lateral view; B, head, frontal view; C, E, F, I, head, mesosoma and

metasoma, dorsal (C, E), lateral (F) and dorsolateral (I) view; D, G, K, metasoma, dorsal view; J, head and mesosoma, lateral view; H,

L, labels.

Gerdius iriomotensis Kusigemati, 1986 (Figs. 71-L), and
found misidentification of the generic position. Original
description of this species notes that this species with a
pleural carina of propodeum present between anterior
transverse carina, while this is misregard based on the
concavity with refraction of light for pleural carina. The
pleural carina of this species absent (Figs. 2A, D) and thus

the generic position should be placed in Eurycryptus.
Kusigemati (1986) recorded Afrotropic genus, Gerdius
Townes, 1970, from Oriental region based on this species
and no additional species had been recorded from this
region. Thus the distribution record of Gerdius in Oriental
region is deleted here.

Eurycryptus sakaguchii (Uchida, 1932) is one of
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rare species in Japanese cryptini and only a single female
(holotype) from “Okinawa’ collected in 1922 (Figs. 7E—
H), had been known from Japan. Recently I found an
additional female specimen in NIAES and recognized the
intraspecific color variation, i.c., blackish brown area of
mesosoma and metasomal tergites varied in size (Figs.
7A, C-G, I-K). In addition, the variation shows that
this species and G. iriomotensis are same species. The
character states of both species are also overlapped. Thus,
I conclude that both species are same and G. iriomotensis
is newly synonymized under E. sakaguchii (syn. nov.).

Eurycryptus sakaguchii (Uchida, 1932)
(Figs. 2A, D, 3E, 7A-G, I-K)
Torbda (Neotorbda) sakaguchii Uchida, 1932a: 153.
Gerdius iriomotensis Kusigemati, 1986: 91. Syn. nov.

Description. The original description of this species
(Uchida, 1932a) lacks some important character states.
Thus, I redescribe this species below.

Female (n=3). Body length 8.2—11.0 mm, polished,
covered with silver setae.

Head 0.65-0.7 times as long as wide. Clypeus 0.5 times
as long as wide, almost flat, largely smooth, its anterior
margin concave medially. Face 0.55-0.6 times as long as
wide, almost flat, sparsely punctate. Frons slightly concave
above antennal socket, smooth except for dorsal part
sparsely punctate. Occipital carina complete, its lower end
joined with base of mandible. MSL 0.4 times as long as
BWM. OOL 1.5 times as long as OD. POL 0.7 times as
long as OD. Antenna with 22 flagellomeres. F1 1.1 times
as long as F2.

Mesosoma. Epomia present, weak and short. Lateral area
of pronotum largely smooth, punctate along dorsal margin.
Notauli distinct and deep, each posterior end confluent
each other. Mesoscutum covered with fine punctures.
Scuto-scutellar groove deep, with some longitudinal striae.
Scutellum weakly convex, punctate. Epicnemial carina
distinct, its dorsal end not joined with anterior margin
of mesopleuron and subalar prominence. Mesopleuron
largely smooth. Metapleuron punctate. Anterior transverse
carina and posterior transverse carina of propodeum
complete (Figs. 2A, D). Pleural carina absent except for
anterior section (Figs. 2A, D). Propodeum punctate (Fig.
2D). Propodeal apophysis absent (Figs. 2A, D). Propodeal
spiracle round (Figs. 2A, D). Fore wing length 5.8-7.5
mm. Areolet middle-sized, hexagonal, with sides weakly
convergent anteriorly. Nervulus based on basal vein.
Nervellus intercepted at midpoint. Fore tibia with a bulge

except for basal 0.25. Hind femur 5.2-5.6 times as long as

maximum depth in lateral view. Hind TS2: TS1, TS3, TS4
and TS5=2.0:4.8, 1.0, 0.6 and 1.4.

Metasoma densely punctate except for T1 (Fig. 2D).
T1 1.9-2.05 times as long as maximum width, sparsely
punctate posteriorly, smooth anteriorly, with a pair of small
obtuse (not triangular) teeth at base (Fig. 2D). Median
dorsal carina of T1 absent. Dorsolateral carina of T1
present basally. T2 0.95 times as long as maximum width,
with a basal median triangular convexity (Figs. 2D, 7C,
E, G, K). T3 with a transverse convexity (Figs. 2D, 7G,
K). Ovipositor sheath 1.15-1.3 times as long as hind tibia.
Apex of ovipositor as Fig. 3E.

Coloration (Figs. 7A-G, I-K). Body (excluding wings
and legs) black, except for: clypeus, face, all orbits,
malar space, gena, mandible except for tip, palpi, collar,
median area of pronotum, a median spot of mesoscutum,
mesopleuron except for median black area, metapleuron
and posterior band of T7 yellow to reddish yellow;
ventral area of scape and pedicel, posterodorsal corner of
pronotum, scutellum and posterior band of T1-T6 and
T8 tinged with reddish brown to yellowish brown; axillae
and propodeum more or less tinged with reddish brown;
F8-F16 with white band. Blackish area of mesosoma and
metasoma sometimes enlarged. Wings hyaline; veins and
pterostigma blackish brown to brown except for yellow
wing base. Legs yellowish-brown to brown, hind coxa,
hind trochanter, hind trochantellus, hind femur and hind
tibia partly blackish brown.

Male. Unknown.

Specimens examined. JAPAN: SEHU, F (holotype of
Torbda sakaguchii), Okinawa, 15. IV. 1922, Sakaguchi
leg.; NIAES, F, Okinawa Pref., Ishigakijima Is., 24. X.
1986, M. Yoshida leg.; SEHU, F (holotype of Gerdius
iriomotensis), Okinawa Pref., Iriomotejima Is., Komi, 6.
VIL 1982, K. Kusigemati leg.

Distribution. Japan (Okinawajima Is., Ishigakijima
Is.* and Iriomotejima Is.); Taiwan.

Remarks. This is the first record of this species from
Ishigakijima Island.

Eurycryptus unicolor (Uchida, 1932)
Torbda (Neotorbda) unicolor Uchida, 1932b: 193.

Specimens examined. JAPAN: KPM-NK 5006302,
F, Kagoshima Pref., Tokunoshima Is., Isen Town, Itokina,
30. V. 2007, K. Watanabe leg.; KPM-NK 5006301, M,
Okinawa Pref., Iriomotejima Is., Ootomi, 15. V. 2007,
T. Ban leg.; KPM-NK 5006300, M, Okinawa Pref.,
Yonagunijima Is., 29. V. 2003, T. Mita leg.

Distribution. Japan (Honshu, Shikoku, Yakushima Is.,
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Fig. 8. Hedycryptus ohshimensis (Uchida, 1930), NIAES, female (A-F) and male (G, H) — A, G, habitus, lateral view; B, head, frontal
view; C, frons, frontal view; D, head and mesosoma, lateral view; E, propodeum, dorsolateral view; H, lateral aspect of flagellum.

Amamioshima Is., Tokunoshima Is.*, Iriomotejima Is.*
and Yonagunijima Is.*).

Remarks. This is the first record of this species
from Tokunoshima Island, Iriomotejima Island and
Yonagunijima Island.

Genus Friona Cameron, 1902
Friona Cameron, 1902a: 61. Type species: Friona
striolata Cameron, 1902. Monobasic.
Lactolus Cameron, 1902a: 62. Type species: Lactolus
albomaculatus Cameron, 1902. Designated by

Viereck (1914).

In Japan, following a single species has been recorded. |
recognize some new distribution records and record these
data below.

Friona okinawana Uchida, 1930
Friona okinawana Uchida, 1930a: 319.
Cryptus flavicoxatus Sonan, 1930: 272.
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Specimens examined. JAPAN: KPM-NK 69494,
F, Kagoshima Pref., Tokunoshima Is., Amagi Town, Mt.
Yamatogusukuyama, 31. V. 2007, K. Watanabe leg.;
KPM-NK 69495, F, Kagoshima Pref., Tokunoshima Is.,
Tokunoshima Town, Kedoku, 21. V. 2008, A. Sakai leg.;
KPM-NK 69496, F, Okinawa Pref., Ishigakijima Is.,
Mt. Omotodake, 30. VIII. 1978, K. Hara leg.; KPM-NK
69497, F, Okinawa Pref., Ishigakijima Is., Shiramizu, 15.
V. 2008, T. Mita leg.; KPM-NK 69498, F, Okinawa Pref.,
Iriomotejima Is., Kanbire-taki, 23. VIII. 1978, T. Nambu
leg.

Distribution. Japan (Amamioshima Is., Tokunoshima
Is.*, Okinawajima Is., Ishigakijima Is.*, and Iriomotejima
Is.*); Taiwan, China and Philippines.

Remarks. This is the first record of this species from
Tokunoshima Island, Ishigakijima Island and Iriomotejima
Island.

Genus Gyropyga Townes, 1970
Gyropyga Townes, 1970: 175. Type species: Gyropyga
nigra Townes, 1970. Original designation.

In Japan, following a single species has been recorded. I
recognize some new distribution records and record these
data below.

Gyropyga nigra Townes, 1970
Gryopyga(!) nigra Townes, 1970: 175. Generic name
corrected by its erratum.

Specimens examined. JAPAN: KPM-NK 69450,
F, Nagano Pref., Ueda City, Sugadaira-kogen, 3-26. IX.
2014, S. Shimizu leg. (MsT); KPM-NK 69451, F, Nagano
Pref., Nagawa Town, Daimon, Utsukushimatsu, 26. VIIL
2011, S. Fuyjie leg.; KPM-NK 69452, F, Nagano Pref.,
Outaki Vil., Mt. Ontakesan, 16. [X. 2011, S. Fujie leg.

Distribution. Japan (Hokkaido and Honshu*).

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

Genus Hedycryptus Cameron, 1903
Hedycryptus Cameron, 1903a: 298. Type species:
Hedycryptus filicornis Cameron, 1903 (= Cryptus
orientalis Cameron, 1897). Monobasic.
Apachia Townes, 1970: 195. Type species: Cryptus
tenuiabdominalis Uchida, 1930. Original
designation.

In Japan, a single species, H. tenuiabdominalis
(Uchida, 1930) has been recorded. This genus apparently
resembles Cryptus and can be separable by the following

combination of character states: petiole of T1 with
terete, without longitudinal carina (Figs. 2L, M) (with
ventrolateral (and in female also dorsolateral) longitudinal
carina(e) in Cryptus: Figs. 21-K); second recurrent vein
usually simply arched (Fig. 1)) (usually weakly sinuate in
Cryptus); front side of areolet quite narrow (moderately
wide to narrow in Cryptus); T2 covered with rather sparse
to rather dense (Fig. 8F) setae in female (covered with
rather to very sparse setae in female of Cryptus) (Townes,
1970). I examined the holotype and additional specimens
of Cryptus ohshimensis Uchida, 1930, and recognized
that the character states of this species are completely
accorded with the generic character states of Hedycryptus.
Thus, I concluded that this species should be transferred
from Cryptus to Hedycryptus. In this study, I transferred
generic position of this species with redescription below.

Hedycryptus ohshimensis (Uchida, 1930) comb. nov.
(Figs. 1C, J, 2E, L, M, 3F, 8A-H)
Cryptus ohshimensis Uchida, 1930b: 81.

Description. The original description of this species
(Uchida, 1930b) lacks some important character states.
In addition, the male of this species undescribed. Thus, I
redescribe this species with the data of males below.

Female (n=7). Body length 14.5-16.0 mm, mat, covered
with silver setae.

Head 0.6 times as long as wide. Clypeus 0.5 times as
long as wide, convex (Fig. 1C), punctate except for anterior
0.3. Face 0.5 times as long as wide, convex medially (Fig.
1C). Frons concave, covered with rugae dorsally (Fig. 8C),
smooth ventrally. Occipital carina complete, its lower end
joined with hypostomal carina. MSL 0.8-0.9 times as long
as BWM. OOL 1.0-1.1 times as long as OD. POL 0.9-1.1
times as long as OD. Antenna with 3940 flagellomeres.
F1 1.5 times as long as F2.

Mesosoma. Epomia present. Lateral area of pronotum
covered with minute rugae, with striation posteriorly
(Fig. 8D). Notauli shallow but distinct on anterior half of
mesoscutum. Scutellum weakly convex (Fig. 8A), densely
punctate. Epicnemial carina distinct, its dorsal end not
joined with anterior margin of mesopleuron and subalar
prominence. Mesopleuron and metapleuron covered
with minute rugae (Fig. 8D). Propodeum with anterior
transverse carina, posterior transverse carina and basal
section of lateromedian longitudinal carina (Fig. 8E).
Pleural carina of propodeum absent except for anterior part.
Propodeal apophysis well-developed (Fig. 8E). Propodeal
spiracle elongate. Fore wing length 11.5-12.5 mm. Areolet
present, hexagonal, with sides convergent anteriorly (Figs.
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1J, 8A). Second recurrent vein simply arched (Figs. 1J,
8A). Nervulus opposite to basal vein (Fig. 8A). Nervellus
intercepted posterior to midpoint (Fig. 8A). Hind femur
6.3—6.4 times as long as maximum depth in lateral view.
Hind TS2: TS1, TS3, TS4 and TS5 =2.0: 4.0-4.2, 1.1-1.2,
0.5-0.6 and 0.9-1.1.

Metasoma. T1 2.3-2.6 times as long as maximum
width, without a pair of small triangular teeth at base,
terete anteriorly (Figs. 2E, L, M). Median dorsal carina of
T1 absent except for longitudinal keel of postpetiole (Figs.
2E, L). Dorsolateral carina of T1 absent anteriorly, present
posteriorly. T2 1.0-1.1 times as long as maximum width,
covered with fine and dense setae (Fig. 8F). Ovipositor
sheath 1.05—-1.1 times as long as hind tibia. Apex of
ovipositor as Fig. 3F.

Coloration (Figs. 8A-F). Body (excluding wings and
legs) black, except for: mandible, clypeus, median part of
face, scape and pedicel partly tinged with reddish brown to
yellow; dorsal part of F4-F8 (sometimes also F3 and F9)
white; dorsal part of facial orbit, frontal orbit and vertical
orbit yellow; temporal orbit narrowly yellow; median part
of anterior margin of collar tinged with yellow; tegula
brown; base of T1 and S1 yellowish brown; posterior
margin of T2-T7 narrowly tinged with reddish brown;
thyridium and ovipositor reddish brown. Wings hyaline;
veins and pterostigma blackish brown to brown except for
yellow wing base. Legs black to blackish brown, except
for: fore and mid legs except blackish brown area of coxae
yellowish brown to brown; fore and mid coxa sometimes
tinged with brown; ventral part of hind trochanterllus
yellowish brown; hind femur, tibia and tibial spurs brown;
apical part of hind TS1, TS2-TS4 and base of TS5 white
to whitish yellow.

Male (n=2). Similar to female (Fig. 8G). MSL 0.6
times as long as BWM. F1 1.3-1.35 times as long as F2.
F19-F23 (sometimes also F24) with a tyloid (Fig. 8H).
Hind femur 6.7-7.0 times as long as maximum depth in
lateral view. Hind TS2: TS1, TS3, TS4 and TS5 = 2.0:
3.6-3.7, 1.3-1.4, 0.6 and 0.9. T1 3.95 times as long as
maximum width. T2 2.25-2.4 times as long as maximum
width. Body (excluding wings and legs) black, except for:
face, clypeus, all orbits except for dorsal end of temporal
orbit, malar space, ventral part of scape and pedicel,
collar, posterodorsal corner of pronotum, posterior area
of propleuron, scutellum, tegula and subalar prominence
yellow; mesopleuron and mesosternum sometimes with
yellow spot(s); coloration of metasoma similar to female
but T4-T7 sometimes largely tinged with reddish brown.
Legs paler than female. Hind coxa with yellow area

ventrally and sometimes also basodorsally. Hind TS1 white

to whitish yellow except for narrow brown area at base.

Specimens examined. JAPAN: SEHU, F (holotype),
Tokyo, Izu-Oshima Is., 25. V. 1924, M. Yamanaka leg.;
NIAES, 6 F & 2 M, Tokyo, Izu Islands, Toshima Is., 23. X.
1975 (host collect), II. 1976 (emerged), Y. Umeda leg.

Distribution. Japan (Izu-Oshima Is. and Toshima Is.*).

Bionomics. In NIAES, a label with “Trachysphyrus
sp. ex. Descoreba simplex BUTL. pupa” put on along the
above specimens from Toshima Island. If the combination
between specimens and this label is true, Descoreba
simplex Butler, 1878 (Geometridae) is the host of this
species.

Remarks. This is the first record of the male of this
species. This species resembles H. tenuiabdominalis
but can be distinguished by the following combination of
character states: body large, more than 14.5 mm (usually
less than 14.0 mm in H. tenuiabdominalis); base of T1
with a conspicuous yellow area (Figs. 8A, G) (completely
black in H. tenuiabdominalis); F19-F24 with a tyloid in
male (Fig. 8H) (from F15 or F16 to F22 or F23 in male of
H. tenuiabdominalis).

Genus Ischnus Gravenhorst, 1829

Ischnus Gravenhorst, 1829a: 638. Type species:
Ichneumon porrectorius Fabricius, 1787 (=
Ichneumon inquisitorius Miiller, 1776). Designated
by Westwood (1840).

Habrocryptus Thomson, 1873: 498. Type species:
Ichneumon porrectorius Fabricius, 1787 (=
Ichneumon inquisitorius Miiller, 1776). Designated
by Viereck (1914).

Aglaocryptus Cameron, 1903b: 31. Type species:
Aglaocryptus curvimaculatus Cameron, 1903.
Designated by Viereck (1914).

Erythrocryptus Cameron, 1905b: 126. Type species:
Erythrocryptus rufus Cameron, 1905 (= Cryptus
atricollaris Walsh, 1873). Monobasic.

In Japan, two species, |. homonae (Sonan, 1930) and
I. yezoensis (Uchida, 1936), have been recorded. I found
a new species from Japan and newly describe this species
below.

Ischnus splendens sp. nov.
(Standard Japanese name: Nishiki-togari-himebachi)
(Figs. 1D, E, K, 2F, 3G, 9A-))

Holotype. KPM-NK 69406, F, JAPAN, Kagoshima
Pref., Tokunoshima Is., Tete, Mt. Amagi-dake, 27. III.
2011, K. Watanabe leg.

Paratypes. JAPAN: KPM-NK 69407, F, Chiba Pref.,
Kamogawa City, Mt. Kiyosumiyama, 26. VII. 2004, K.
Kubo leg.; KPM-NK 69408, F, Chiba Pref., Kamogawa
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Fig. 9. Ischnus splendens sp. nov., KPM-NK 69406 (A, C, D, F), 69408 (B, H), 69409 (E, G, I) and 69434 (J), females (A-I) and male (J)
— A, B, J, habitus, lateral (A, J) and dorsal (B) view; C, head, mesosoma and metasoma, dorsolateral view; D, E, head, frontal view;
F, frons, frontal view; G, head and mesosoma, lateral view; H, 1, scutellum, postscutellum and propodeum, dorsal view.

City, Mt. Uchiurayama, 21. V. 2005, K. Kubo leg.; KPM-
NK 69409, F, Kanagawa Pref., Odawara City, Hayakawa,
Shiroganerindo, 23. V. 2015, R. Kaga leg.; KPM-NK
69410, F, Fukuoka Pref., Mt. Tachibana, 13. V. 1976, Y.
Kanamaru leg.; KPM-NK 69411, F, Kagoshima Pref.,
Miyanojyo Town, Mt. Shibisan, 25. V. 2007, T. Maeda
leg.; KPM-NK 69412, F, Kagoshima Pref., Yakushima
Is., Aikodake, 27-30. III. 2007, T. Yamauchi leg. (MsT);
KPM-NK 69413, F, ditto, 2. V. — 10. V. 2007; NIAES,
F, Kagoshima Pref., Amamioshima Is., Mt. Yuwandake,
29. IV. 1953, T. Shiraki leg.; NIAES, F, ditto, 3. V. 1953;
NIAES, F, ditto, 4. V. 1953; KPM-NK 6941469416, 2 F
& 1 M, Kagoshima Pref., Amamioshima Is., Mt. Yuidake,
27. VIL 2004, H. Makihara leg. (MsT); KPM-NK 69417,
F, ditto, 10. VIII. 2004; KPM-NK 69418, 69419, 2 F,
ditto, 24. VIIL. 2004; KPM-NK 69420, F, ditto, 19. IX.

2004; KPM-NK 69421, F, ditto, 14. X. 2004; KPM-NK
69422-69426, 5 M, Kagoshima Pref., Amamioshima Is.,
Yamato Vil., Oodana, 3. VI. 2007, K. Watanabe & M.
Gunji leg.; KPM-NK 69427, F, ditto, 4. VIL 2011, S. Fujie
leg.; KPM-NK 6942869430, 3 F, ditto, H. Sawada leg.;
KPM-NK 69431, M, same locality of holotype, 25-31. V.
2007, K. Watanabe leg. (MsT); KPM-NK 69432-69441,
10 M, Kagoshima Pref., Tokunoshima Is., Tokunoshima
Town, Kedoku, 21. V. 2008, K. Watanabe & A. Sakai leg.;
KPM-NK 69442, F, same data of holotype.

Description. Female (n=23). Body length 7.5-11.0
(HT: 10.5) mm, covered with silver setae.

Head 0.6 times as long as wide. Clypeus 0.55 times as
long as wide, convex, punctate dorsally, smooth ventrally,
anterior margin sharp (Figs. 1D, E). Face 0.5-0.55 (HT:
0.5) times as long as wide, mat, covered with punctures.
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Frons almost flat, sparsely punctate laterally, smooth
ventrally, with irregular rugae mediodorsally (Fig. 9F).
Occipital carina complete, its lower end joined with
hypostomal carina. MSL 1.0-1.1 (HT: 1.0) times as long
as BWM. OOL 1.1-1.3 (HT: 1.2) times as long as OD.
POL 1.1-1.2 (HT: 1.1) times as long as OD. Antenna with
30-33 (HT: 30) flagellomeres. F1 1.2-1.25 (HT: 1.2) times
as long as F2.

Mesosoma polished. Epomia present. Lateral area
of pronotum largely covered with longitudinal striae
(Fig. 9G), punctate dorsally and ventrally. Notauli
distinct and shallow on anterior half of mesoscutum.
Mesoscutum covered with transverse or irregular rugae
medially. Scutellum slightly convex, punctate, with a few
longitudinal striae, its lateral margin with carina except for
apex (Figs. 9H, I). Epicnemial carina distinct, its dorsal
end not joined with anterior margin of mesopleuron and
subalar prominence. Mesopleuron largely covered with
irregular rugae (Fig. 9G) except for smooth speculum
and longitudinal striation behind subalar prominence.
Metapleuron punctate, partly covered with somewhat
transversely arranged rugae. Propodeum with anterior
transverse carina, lateral section of posterior transverse
carina and anterior section of pleural carina (Figs. 9G—
I), covered with irregular rugae except for area anterior to
anterior transverse carina punctate (Figs. 9H, I). Propodeal
apophysis obtuse, lobe-like (Fig. 9G). Propodeal spiracle
oval. Fore wing length 6.0-8.5 (HT: 7.5) mm. Areolet
large, hexagonal, with sides convergent anteriorly (Figs.
1K, 8B). Nervulus opposite to or slightly based on basal
vein (Fig. 9B). Nervellus intercepted posterior to midpoint
(Figs. 9B, G). Hind femur 5.8-6.5 (HT: 6.4) times as long
as maximum depth in lateral view. Hind TS2: TSI, TS3,
TS4 and TS5=2.0: 4.1, 1.2, 0.6-0.7 (HT: 0.6) and 1.0.

Metasoma mat. T1 2.0-2.05 (HT: 2.05) times as long
as maximum width, with a pair of small triangular teeth
at base (Fig. 1F). Median dorsal carina of T1 absent (Fig.
1F). Dorsolateral carina of T1 absent anteriorly, present
behind spiracle. T2 0.85-1.05 (HT: 0.9) times as long as
maximum width. Ovipositor sheath 0.8-0.85 (HT: 0.8)
times as long as hind tibia. Apex of ovipositor as Fig. 3G.

Coloration (Figs. 9A-I). Body (excluding wings and
legs) black, except for: clypeus except for all margins,
face, all orbits, malar space, ventral area of scape and
pedicel, mandible except for apex, palpi, collar, dorsal
margin of pronotum, a pair of small spot and a median
spot of mesoscutum, scutellum, postscutellum, tegula,
subalar prominence, an anterior spot of mesopleuron, a
longitudinal stripe of mesopleuron and mesosternum,

two spots of metapleuron, a spot of propodeum and

posterior band of T1-T8 whitish yellow to yellow; F7—
F11 (sometimes also F6, F12 and F13) with a white
band; ovipositor reddish brown. Wings hyaline; veins and
pterostigma brown except for yellow wing base; base of
stigma tinged with yellow. Legs reddish brown, except for:
fore and mid coxae, trochanters and trochanteli whitish
yellow to yellow; fore and mid tarsi partly tinged with
brown; fore and mid coxae black at base; hind coxa black
with whitish yellow to yellow markings basodorsally and
ventrally; hind trochanter black basally, whitish-yellow
to yellow apically; hind trochantellus partly tinged with
brown; apex of hind femur, base and apex of hind tibia,
hind tibial spurs, base of hind TS1 and TS5 blackish
brown. In specimens collected in Honshu and Kyushu
sometimes show the following variation: face with a
median longitudinal black band; whitish yellow to yellow
area of mesosternum and propodeum largely reduced in
size and often divided into two or three spots; fore and mid
coxae with a conspicuous black spot.

Male (n=18). Similar to female (Fig. 9J). Body length
7.0-10.5 mm. Face 0.6 times as long as wide. MSL 0.7-0.9
times as long as BWM. F11-F16 (sometimes also F17)
with a tyloid. Hind TS2: TS1, TS3, TS4 and TS5 = 2.0:
4.0, 1.3-1.4,0.7-0.8 and 0.9. T1 2.7-2.75 times as long as
maximum width. T2 1.2—-1.5 times as long as maximum
width. Mesoscutum sometimes without a pair of yellow
spot anteriorly. F15-F16 (usually also F14, F17 and F18)
with a white band.

Distribution. Japan (Honshu, Kyushu, Yakushima Is.,
Amamioshima Is. and Tokunoshima Is.).

Etymology. The specific name is from the Latin
“splendens” (splendid), referring to their beautiful body
coloration.

Remarks. This species apparently resembles .
bimaculatus Jonathan, 2006 (male unknown), from India
in the body with many yellow markings and the frons with
a median carina and a few longitudinal striations, but it can
be easily distinguished by the following combination of
character states: MSL 1.0-1.1 times as long as MSL (0.8
in |. bimaculatus); hind coxa with two yellow markings,
one at dorsally and other at anteroventrally (with a single
yellow marking dorsally). This species can be easily
separable from other Japanese species, |. homonae and
I. yezoensis, by the head and mesosoma with many
conspicuous yellow markings (no yellow markings in both
species).

Ischnus yezoensis (Uchida, 1936)
Habrocryptus assimilis f. yezoensis Uchida, 1936b: 41.
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Specimens examined. JAPAN: KPM-NK 69443—
69449, 7 F, Niigata Pref., Sado Is., Kanaishinpo, Mt.
Hakuundai to Mt. Myokenzan, 4. VIII. 2009, K. Watanabe
leg.

Distribution. Japan (Hokkaido, Rishiri Is., Kunashiri
Is., Etorofu Is., Honshu and Sado Is.*).

Remarks. This is the first record of this species from
Sado Island.

Genus Mesostenus Gravenhorst, 1829

Mesostenus Gravenhorst, 1829b: 750. Type species:
Mesostenus transfuga Gravenhorst, 1829. Designated
by Westwood (1840).

Stenaraeus Thomson, 1896: 2380. Type species:
Mesostenus transfuga Gravenhorst, 1829. Designated
by Viereck (1914).

Umlima Cameron, 1902b: 208. Type species: Umlima
penetralis Cameron, 1902. Monobasic.

Derocentrus Cushman, 1919: 113. Type species:
Coleocentrus texanus Ashmead, 1890 (= Mesostenus
longicaudis Cresson, 1872). Original designation.

In Japan, two species, M. funebris Gravenhorst, 1829,
and M. obtusus Momoi, 1966, have been recorded. I
recognize a new distribution record of the latter species
and record its data below.

Mesostenus obtusus Momoi, 1966
Mesostenus obtusus Momoi, 1966: 165.

Specimen examined. JAPAN: KPM-NK 69453, F,
Kumamoto Pref., Aso City, 21. VIIL. 2013, R. Murao leg.

Distribution. Japan (Hokkaido, Honshu and Kyushu*).

Remarks. This is the first record of this species from
Kyushu. This species resembles M. suigensis Uchida,
1930, from Korea in the black body, the sculptured frons
and the ovipositor with an obtuse apex, but it can be
distinguished by the antenna with a white band (without
a white band in M. suigensis). Male of this species is
unknown.

Genus Necolio Cheesman, 1936
Necolio Cheesman, 1936: 373. Type species: Necolio
jugosus Cheesman, 1936. Original designation.
Afrocryptus Seyrig, 1952: 162. Type species:
Afrocryptus imperialis Seyrig, 1952. Original
designation.

In Japan, following three species have been recorded. |
recognize some new distribution records and record these
data below.

Necolio aethiops Townes, Momoi & Townes, 1965

Mesostenus (Mesostenus) discoidalis Uchida, 1936a:
12. Name preoccupied.

Necolio aethiops Townes, Momoi & Townes, 1965:
190. New name.

Specimens examined. JAPAN: KPM-NK 69455—
69459, 4 F and 1 M, Niigata Pref., Sado Is., Kanaishinpo,
Mt. Hakuundai to Mt. Myokenzan, 4. VIII. 2009, K.
Watanabe leg.

Distribution. Japan (Honshu, Sado Is.* and Shikoku).

Remarks. This is the first record of this species from
Sado Island.

Necolio sidereus Momoi, 1970
Necolio sidereus Momoi, 1970: 359.

Specimens examined. JAPAN: KPM-NK 69460,
F, Kagoshima Pref., Tokunoshima Is., Amagi Town,
Amagi, 25. V. 2007, K. Watanabe leg.; KPM-NK 69461,
F, Kagoshima Pref., Tokunoshima Is., Isen Town, Itogina,
30. V. 2007, K. Watanabe leg.; KPM-NK 69462, F,
Kagoshima Pref., Tokunoshima Is., Tokunoshima Town,
Kedoku, 20. V. 2008, K. Watanabe leg.; KPM-NK 69463,
M, same locality, 21. V. 2008, A. Sakai leg.; KPM-NK
69464-69466, 3 M, Okinawa Pref., Yonagunijima Is., Mt.
Kuburadake, 22. VI. 2013, M. Ito leg.; KPM-NK 69467—
69472, 3 F and 3 M, same locality and collector, 25. VL.
2013.

Distribution. Japan (Amamioshima Is., Tokunoshima
Is.*, Ishigakijima Is., Iriomotejima Is. and Yonagunijima Is.*).

Remarks. This is the first record of this species from
Tokunoshima Island and Yonagunijima Island.

Necolio sugiharai (Uchida, 1932)
Mesostenus (Mesostenus) sugiharai Uchida, 1932a: 149.

Specimens examined. JAPAN: KPM-NK 69454, F,
Kagoshima Pref., Yakushima Is., Okonotaki, 10. V1. 2007,
T. Maeda leg.

Distribution. Japan (Honshu, Shikoku, Yakushima
Is.*, and Amamioshima Is.).

Remarks. This is the first record of this species from
Yakushima Island.

Genus Nematopodius Gravenhorst, 1829
In Japan, subgenus Nematopodius Gravenhorst, 1829
has been recorded.

Subgenus Nematopodius Gravenhorst, 1829
Nematopodius Gravenhorst, 1829b: 955. Type species:
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Nematopodius formosus Gravenhorst, 1829.
Designated by Viereck (1914).

Leptocryptus Cameron, 1903b: 14. Name preoccupied
by Thomson, 1873. Type species: Leptocryptus
longiventris Cameron, 1903. Monobasic.

Hemiphatnus Cameron, 1911b: 63. Type species:
Hemiphatnus nigripalpis Cameron, 1911. Designated
by Viereck (1914).

Pseudopimpla Fahringer, 1935 in Schmitschek,
1935: 147. Type species: Pseudopimpla anisandri
Fahringer, 1935 (= Nematopodius formosus
Gravenhorst, 1829). Monobasic. Name preoccupied.

In Japan, three species, N. flavoguttatus Uchida, 1930,

S

Fig. 10. Nematopodius (Nematopodius) debilis (Ratzeburg, 1852) (A, KPM-NK 69550), Nematopodius (Nematopodius) montanus
sp. nov. (B-G, KPM-NK 69554; H, KPM-NK 69929) and Pterocryptus takachihoensis (Momoi, 1966) (I, KPM-NK 5000333),
females (A—G, 1) and male (H) — A, B, H, habitus, lateral view; C, head and mesosoma, lateral view; D, head, mesosoma and
anterior part of metasoma, dorsal view; E, scutellum, postscutellum and propodeum, dorsal view; F, apical part of right fore wing; G,
T2 and T3, lateral view; I, metasomal tergites, dorsal view.

N. kusigematii Momoi, 1970, and N. oblongs Momoi,
1966, have been recorded. I found a new species and a
newly recorded species from Japan. I newly describe and
record them below.

Nematopodius (Nematopodius) debilis
(Ratzeburg, 1852)
(Standard Japanese name: Hime-hoso-togari-himebachi)
(Fig. 10A)
Mesostenus debilis Ratzeburg, 1852: 143.
Mesostenus tricolor Haupt, 1954: 115.
Mesostenus homonymator Aubert, 1959: 146.
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Specimens examined. JAPAN: KPM-NK 69550,
F, Yamanashi Pref., Hokuto City, Masutomi, Biwakubo-
sawa, 28. VII. — 7. VIIIL. 2007, K. Watanabe leg. (MsT);
KPM-NK 69551, F, Yamanashi Pref., Koushu City,
Hikawa, 15. VIIL. 2010, K. Watanabe leg.; KPM-NK
69552, M, Nagano Pref., Outaki Vil., Mt. Ontakesan,
9. VIII. 2007, K. Watanabe leg.; KPM-NK 69553, F,
Fukui Pref., Tsuruga City, Kinome-toge, 9. VIL. 1981, H.
Kurokawa leg. GERMANY: ZSM, F (det. by Horstmann),
Germany, Kiel, 6. X. 1962; ZSM, M (det. by Horstmann),
Germany, Wurzburg, 1. VI. 1971.

Distribution. Japan* (Honshu); Europe.

Remarks. This is the first record of this species
from Japan and Eastern Palearctic region. The Japanese
specimens well shared with the character states of
European specimens of N. debilis proposed by Horstmann
(1990) except for two variations. i.e., the white band of
antenna is absent (Fig. 10A) (usually present a small
white band in European specimens) and the mesopleuron
black dorsally (Fig. 10A) (usually largely reddish brown
in European specimens). In this study, I conclude that
these variations are intraspecific variation of this species,
however further studies are needed to revise the taxonomic
status of Japanese population.

Nematopodius (Nematopodius) montanus sp. nov.
(Standard Japanese name: Miyama-hoso-togari-himebachi)
(Figs. 1F, 3H, 10B-H)

Holotype. KPM-NK 69554, F, JAPAN, Gunma Pref.,
Katashina Vil., Mt. Hotakasan, 2. VIIIL. 2007, K. Watanabe
leg.

Paratypes. JAPAN: KPM-NK 69581, F, Hokkaido,
Sapporo City, Mt. Maruyama, 28. VII. 2009, K. Watanabe
leg.; KPM-NK 69582, F, Kanagawa Pref., Yamakita Town,
Mt. Komotsurushiyama, 20. VIII. 2014, T. Taniwaki
leg.; KPM-NK 69583, F, Yamanashi Pref., Hokuto City,
Masutomi, Biwakubo-sawa, 28. VII. — 7. VIII. 2007, K.
Watanabe leg. (MsT); KPM-NK 69584, F, Yamanashi
Pref., Katsunuma Town, Ootakifudo, 4. VIII. 2008,
K. Watanabe leg.; KPM-NK 69585, F, Tochigi Pref.,
Nasushiobara City, Ookawa-rindo, 28. VIL. — 11. VIIL.
2010, T. Nakayama leg. (MsT); KPM-NK 69928, F, ditto,
25. VIIL. — 13. IX. 2010; KPM-NK 69929, M, Nagano
Pref., Outaki Vil., Mt. Ontakesan, 8-9. VIII. 2014, S.
Shimizu leg. (MsT).

Description. Female (n=7). Body length 7.5-9.5 (HT:
9.0) mm, polished, covered with silver setae.

Head 0.65-0.7 (HT: 0.65) times as long as wide.
Clypeus 0.45-0.5 (HT: 0.5) times as long as wide, weakly
convex, its lower margin subtruncate and margined. Face

0.65-0.7 (HT: 0.65) times as long as wide, almost flat, with
a pair of longitudinal shallow depression below antennal
socket. Frons slightly concave ventrally, largely smooth
except for sparsely punctate dorsally. Occipital carina
largely absent laterally, its lower end joined with base of
mandible (Fig. 1F). MSL 0.4-0.5 (HT: 0.45) times as long
as BWM. OOL 0.6-0.7 (HT: 0.6) times as long as OD.
POL 1.3-1.4 (HT: 1.3) times as long as OD. Antenna with
28-29 (HT: 28) flagellomeres. F1 1.2-1.25 (HT: 1.2) times
as long as F2.

Mesosoma punctate. Epomia present. Lateral area of
pronotum striated ventrally (Fig. 10C), with a smooth
area dorsally. Notauli distinct and deep, each posterior
end confluent each other. Scutellum weakly convex.
Epicnemial carina distinct, its dorsal end close to subalar
prominence. Mesopleuron with striae along epicnemial
carina, subalar prominence and speculum. Speculum
smooth. Propodeum without carinae except for complete
anterior transverse carina and anterior section of pleural
carina. Propodeal apophysis absent (Fig. 10E). Propodeal
spiracle oval. Fore wing length 5.0-7.0 (HT: 6.5) mm.
Areolet present, small, hexagonal, with sides nearly
parallel, outer side indistinct (Fig. 10F). Nervulus opposite
to or slightly based on basal vein. Nervellus intercepted
anterior to midpoint. Hind femur 6.3—-6.7 (HT: 6.3) times
as long as maximum depth in lateral view. Hind TS2: TSI,
TS3, TS4 and TS5 =2.0: 3.8, 1.2, 0.6 and 0.6-0.7 (HT:
0.6).

Metasoma. T1 3.75-3.9 (HT: 3.75) times as long as
maximum width, finely and sparsely punctate posteriorly,
smooth anteriorly, with a pair of small triangular teeth at
base. Median dorsal carina and dorsolateral carina of T1
absent. T2 2.25-2.4 (HT: 2.3) times as long as maximum
width. Ovipositor sheath 0.4 times as long as hind tibia.
Apex of ovipositor as Fig. 3H.

Coloration (Figs. 10B—F). Body (excluding wings and
legs) black, except for: face, clypeus, mandible except
for apex, all orbits except for dorsal end of temporal
orbit, malar space, collar, lower par and dorsal margin of
pronotum, posterior area of propleuron, median spot of
mesoscutum, scutellum, postscutellum, tegula and subalar
prominence yellow; speculum, lower part of mesopleuron,
mesosternum, dorsal margin of metapleuron, and posterior
margin of T1-T7 tinged with yellow to reddish brown;
posterior part of propodeum partly tinged with reddish
brown; ovipositor reddish brown. Wings hyaline; veins
and pterostigma brown except for yellow wing base. Fore
and mid legs yellow to yellowish brown. Hind leg blackish
brown, partly tinged with brown to yellowish in coxa,

trochanter, trochantellus, femur and tibia.
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Male (n=1). Similar to female. OOL 0.5 times as long
as OD. Antenna with 30 flagellomeres. F18-F20 with a
tyloid. Hind femur 7.1 times as long as maximum depth
in lateral view. Hind TS2: TS1, TS3, TS4 and TS5 = 2.0:
3.6, 1.3, 0.6 and 0.5. T1 4.85 times as long as maximum
width. T2 2.0 times as long as maximum width. Coloration
similar to female (Fig. 10H) except mesopleuron and
metapleuron largely yellow to reddish yellow.

Distribution. Japan (Hokkaido and Honshu).

Etymology. The specific name is from the Latin
“montanus” (mountain), referring to their habitat.

Remarks. This species resembles N. formosus
Gravenhorst, 1829, in the pronotum with a dorsolateral
white margin and the antenna without a white band (in
N. formosus usually with a small white band), but it can
be distinguished by the nervellus intercepted anterior
to midpoint (intercepted posterior to midpoint in N.
formosus) and the antenna already without a white
band (Fig. 10B) (usually with a small white band in
N. formosus). This species can easily separable from
other Japanese species by the absence of a white band of
antenna (with a wide white band in N. flavoguttatus and
N. oblongs) and the pronotum with a dorsolateral white
margin (Figs. 10 B, C, H) (without a white margin in N.
debilis and N. kusigematii).

Genus Palmerella Cameron, 1908
Palmerella Cameron, 1908: 290. Type species:
Palmerella nigra Cameron, 1908. Monobasic.
Townestenus Momoi, 1966: 162. Type species:
Townestenus albocristatus Momoi, 1966. Original
designation.

In Japan, following a single species has been recorded.
I recognize a new distribution record and record the data
below.

Palmerella albocristata (Momoi, 1966)
Townestenus albocristatus Momoi, 1966: 163.

Specimens examined. JAPAN: KPM-NK 69499, F,
Kagoshima Pref., Yakushima Is., Kankake, 30. X. — 2. XI.
2007, T. Yamauchi leg. (MsT).

Distribution. Japan (Honshu, Kyushu and Yakushima
Is.*).

Remarks. This is the first record of this species from
Yakushima Island.

Genus Pterocryptus Szépligeti, 1916
Pterocryptus Szépligeti, 1916: 250. Type species:
Pterocryptus niger Szépligeti, 1916. Monobasic.

In Japan, a single species, P. uchidai (Momoi, 1963)
has been recorded. I examined the holotype and additional
specimens of Torbda takachihoensis Momoi, 1966, and
concluded that this species should be transferred from
Torbda to Pterocryptus. The character states of this
species are completely accorded with the generic character
states of Pterocryptus proposed by Townes (1970) and
Gupta & Gupta (1983), e.g., pleural carina of propodeum
present between anterior transverse carina and hind coxa
(Fig. 2B) (absent in Torbda) and T1 without a pair of
triangular teeth at base (Fig. 2G). In this study, I transferred
generic position of this species below.

Pterocryptus takachihoensis (Momoi, 1966) comb. nov.
(Figs. 2B, G, 10I)
Torbda takachihoensis Momoi, 1966: 166.

Specimens examined. JAPAN: MNHAH, F
(holotype), Kagoshima Is., Tanegashima Is., 13. VI. 1965,
T. Kumata leg.; KPM-NK 5000299, F, Kagoshima Pref.,
Yakushima Is., Aikodake, 22. VII. — 22. VIII. 2006, T.
Yamauchi leg. (MsT); KPM-NK 5000314-5000316, 2
F & 1 M, ditto, 27-30. III. 2007; KPM-NK 5000319, F,
ditto, 29. IV. — 2. V. 2007; KPM-NK 5000301, 5000302, 2
F, ditto, 8-28. V1. 2007; KPM-NK 5000332, 5000334, 2
F, ditto, 2. V. - 5. V1. 2007; KPM-NK 5000328-5000331,
2 F & 2 M, ditto, 5-8. V1. 2007; KPM-NK 5000333, F,
ditto, 28. V1. —29. VII. 2007; KPM-NK 5000338, F, ditto,
28. IX. — 2. XI. 2007; KPM-NK 5000303, F, Kagoshima
Pref., Yakushima Is., Kankake, 19-22. VII. 2006, T.
Yamauchi leg. (MsT); KPM-NK 5000304-5000307, 4
F, ditto, 22. VII -22. VIIL. 2006; KPM-NK 5000308, F,
ditto, 5-8. VI. 2007; KPM-NK 5000309, 5000310, 2 F,
ditto, 8-28. VI. 2007; KPM-NK 5000311, F, ditto, 25.
VIII. — 28. IX. 2007; KPM-NK 5000339, F, Yakushima
Is., Han-yama, 23-26. IX. 2006, T. Yamauchi leg. (MsT);
KPM-NK 5000342-5000346, 5 F, ditto, 1. V. - 5. VL.
2007; KPM-NK 5000349, F, ditto, 25. VIII. — 28. IX.
2007; KPM-NK 5000350, 5000351, 2 F, Yakushima Is.,
Arakawa, 29. VII. — 25. VIIIL. 2007, T. Yamauchi leg.
(MsT).

Distribution. Japan (Kyushu, Tanegashima Is. and
Yakushima Is.).

Remarks. Momoi (1966) used the length of postpetiole
for the separation this species from P. uchidai, while
this character states shows intraspecific variation. This
species resembles P. uchidai and can be distinguished by
the following combination of character states in female:
posterior margin of T2—T7 with white band (Fig. 10I)
(without white band in P. uchidai); T1 2.1-2.2 times as
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Fig. 11. Torbda sauteri Uchida, 1932, KPM-NK 69501 (A, C, D, K, M, N), 69502 (E, 1), 69508 (H), 69516 (F), 69518 (J), 69521 (P),
69523 (B), 69527 (O) and 69528 (L, P), females — A, B, habitus, lateral view; C, head, mesosoma and metasoma, dorsal view; D,
head, frontal view; E-G, occiput, posterodorsal view; H-J, apical part of right fore wing; K, L, hind tibia, lateral view; M, T2 and

T3, dorsal view; N-P, T7, dorsolateral view.

long as maximum width (1.9-2.0 times in P. uchidai);
hind TS1 2.1 times as long as TS2 (2.3 times in P.
uchidai). On the other hand, no difference between the
males of P. takachihoensis and P. uchidai is recognizable
and thus further comparison with molecular data of them

are necessary.

Genus Schreineria Schreiner, 1905
Schreineria Schreiner, 1905: 15. Type species:
Schreineria zeuzerae Schreiner, 1905. Monobasic.
Sycophrurus Picard, 1919: 77. Type species:
Sycophrurus hesperophanis Picard, 1919.

Monobasic.

Pseudotorbda Uchida, 1932: 195. Type species:
Pseudotorbda geniculata Uchida, 1932. Original
designation.

Pygidites Seyrig, 1952: 190. Type species: Pygidites
regulator Seyrig, 1952. Original designation.

Schreineria hashimotoi Kusigemati, 1985
Schreineria hashimotoi Kusigemati, 1985: 200.

Specimen examined. JAPAN: KPM-NK 69549, F,
Tokyo, Hachioji City, Minamiosawa, 4-15. VII. 2014, N.
Kikuchi leg.

Distribution. Japan (Honshu* and Kyushu).
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Remarks. This is the first record of this species from
Honshu.

Genus Torbda Cameron, 1902
Torbda Cameron, 1902c: 18. Type species: Torbda
geniculata Cameron, 1902. Designated by Morley
(1913).
Miophatnus Cameron, 1907b: 105. Type species:
Miophatnus nigromaculatus Cameron, 1907.
Monobasic.

In Japan, two species T. parallela Momoi, 1970, and T.
sauteri Uchida, 1932, have been recorded. Momoi (1970)
and Gupta & Gupta (1983) provided the character states
for both species by descriptions and/or keys, while many
additional specimens (including a Chinese specimen) of T.
sauteri indicate that this species with a large intraspecific
variation in the body coloration and sculptures. Table 1
shows the variation of body coloration of T. sauteri and T.
parallela, the character states of Figs. 11H-J (fore wing),
11K and L (hind tibia), and 11N-P (T7) are previously
used for the separation of both species and of Figs. 11E—
G (occiput) are newly found in this study. The character
states of Figs. 111 and 110 are intermediate condition of
T. sauteri and T parallela. In addition, these characters
varied individually and more or less overlapped each
other and are not reflect the species concept. Thus, I
conclude that both species are same species. In this study, 1
synonymize T. parallela under T. sauteri (syn. nov.)

Torbda sauteri Uchida, 1932
(Figs. 31, 11A-M)
Torbda sauteri Uchida, 1932b: 191.
Torbda parallela Momoi, 1970: 365. Syn. nov.

Description. The original description and redescription
of this species (Uchida, 1932b; Gupta & Gupta, 1983)
lacks some important character states. Thus, I redescribe
the female of this species below.

Female (n=28). Body length 12.5-23.0 mm, covered
with silver setae.

Head 0.6-0.65 times as long as wide. Clypeus 0.45-0.5
times as long as wide, weakly convex, the apex of
convexity partly ridge-like, punctate except for smooth
anterior margin, anterior margin with a minute and obtuse
median tooth. Face 0.55-0.6 times as long as wide. Frons
slightly concave, covered with punctures and rugae
dorsally, smooth ventrally. Occipital carina complete, its
lower end joined with hypostomal carina. MSL 0.7-0.8
times as long as BWM. OOL 1.5-1.8 times as long as OD.
POL 0.9-1.2 times as long as OD. Antenna with 25-26
flagellomeres. F1 0.95 times as long as F2.

Mesosoma polished. Epomia present. Lateral area
of pronotum largely smooth, punctate along dorsal and
posterior margins. Notauli distinct on anterior half of
mesoscutum. Mesoscutum punctate. Scutellum weakly
convex, punctate. Epicnemial carina distinct, its dorsal
end not joined with anterior margin of mesopleuron and
subalar prominence. Mesopleuron sparsely punctate, with
some irregular rugae dorsally. Metapleuron punctate.
Pleural carina of propodeum present, partly united with
rugae. Anterior transverse carina of propodeum complete.
Posterior transverse cairna present, partly united with
transverse striae. Propodeum covered with irregular
and transverse rugae except for area anterior to anterior
transverse carina punctate. Propodeal apophysis absent.
Propodeal spiracle elongate. Fore wing length 10.5-17.0
mm. Areolet large, hexagonal, with almost parallel sides
(Figs. 11H-J). Nervulus based on basal vein (Figs. 11H-J).

Table 1. Character states of Torbda parallela and T. sauteri

Character ~ Species concept by Distribution
Character . . - -

states previous literatures Amami  Okinawa Yaeyama

Fig. 11IE  ? O O O
Occiput Fig. 11F ? O

Fig 11G 2 O

Fig. 11H T paralella O O O
Fore wing Fig. 111 intermediate condition O O O

Fig. 11J T. sauteri O

o Fig. 11K T. paralella O O O

Hind tibia . .

Fig. 1IL T sauteri O

Fig. 1IN T paralella O O O
T7 Fig. 110 intermediate condition O O O

Fig. 11P T. sauteri @)
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Nervellus intercepted anterior to midpoint. Fore tibia with
a bulge except for basal 0.25. Hind femur 5.2-5.7 times as
long as maximum depth in lateral view. Hind TS2: TSI,
TS3, TS4 and TSS = 2.0: 4.6-5.0, 0.9-1.0, 0.5-0.7 and
1.3-1.6.

Metasoma polish and punctate. T1 1.85-2.0 times as
long as maximum width, sparsely punctate posteriorly,
smooth anteriorly, with a pair of small obtuse (not
triangular) teeth at base. Median dorsal carina of T1
present, indistinct posteriorly. Dorsolateral carina of T1
complete. T2 0.75-0.85 times as long as maximum width,
with a basal median triangular convexity (Fig. 11M). T3—
T5 usually with a weak, transverse convexity (Fig. 11M).
Ovipositor sheath 1.25-1.4 times as long as hind tibia.
Apex of ovipositor as Fig. 31.

Coloration (Figs. 11A-M). Body (excluding wings
and legs) black, except for: clypeus except for dorsal
and ventral (sometimes also lateral) margins, palpi, face
except for median longitudinal short black stripe, all
orbits, gena, malar space, ventral spot of scape, median
spot and a pair of posterior spots (sometimes absent)
of collar, dorsal margin of pronotum, posterior spot of
propleuron, a median spot and a pair of posterior spots
of mesoscutum, scutellum, postscutellum (sometimes in
part), tegula, subalar prominence, speculum, a large spot
of mesopleuron, a longitudinal stripe along sternaulus
(sometimes absent), two spots of metapleuron, an anterior
transverse band and a posterior spot of propodeum,
posterior band of T1-T7 and lateral side of T7 and T8
whitish yellow to yellow; F6-F10 (sometimes also F5,
F11 and F12) with a white band; mandible more or less
tinged with reddish brown; ovipositor reddish brown.
Occiput sometimes with a pair of yellow spots. Whitish
yellow to yellow band of T7 sometimes with enlarged
area dorsolaterally. Wings hyaline, slightly tinged with
yellow, sometimes with clouded area on apex of fore wing,
small area along 3rd section of discoideus and small area
along base of nervulus; veins and pterostigma blackish
brown to brown except for yellow wing base. Legs reddish
brown, except for: fore and mid coxae and trochanters
whitish yellow to yellow; fore and mid TS5 partly tinged
with brown; fore and mid coxae black at base and apex;
hind coxa black with whitish yellow to yellow markings
dorsally; apex of hind tibia and TS5 tinged with brown
to blackish brown; base of hind tibia sometimes blackish
brown tinged with brown to blackish brown; hind TS1-4
whitish yellow to reddish brown except for darkened apex.
Trochanters sometimes tinged with blackish brown.

Male. No additional specimen available in this study.

Specimens examined. JAPAN: KPM-NK 69504,

69505, 2 F, Kagoshima Pref., Amamioshima Is., Mt.
Yuidake, 15. VIL. 2004, H. Makihara leg. (MsT); KPM-
NK 69506, 69507, 2 F, ditto, 27. VII. 2004; KPM-
NK 69508, 69509, 2 F, ditto, 10. VIIL. 2004; KPM-NK
6951069512, 3 F, ditto, 14. X. 2004; KPM-NK 69513, F,
Kagoshima Pref., Amamioshima Is., Yamato Vil., Oodana,
2-9. VI. 2007, K. Watanabe leg. (MsT); KPM-NK 69514,
F, Okinawa Pref., Okinawajima Is., Nago City, 29. VIIL
2001, H. Irei & H. Makihara leg. (MsT); KPM-NK 69515,
F, ditto, 16. IV. 2002; KPM-NK 69616, 69517, 2 F, ditto,
13. V. 2002; KPM-NK 69518, F, ditto, 23. IX. 2002;
KPM-NK 69519, F, ditto, 21. X. 2002; KPM-NK 69120,
F, ditto, 26. V. 2003; KPM-NK 69521, F, ditto, 7. VII.
2003; KPM-NK 69522, F, ditto, 12-16. IX. 2004; KPM-
NK 69523, F, Okinawa Pref., Okinawajima Is., Nago City,
Sedake, 25. V1. 2013, S. Yoshizawa leg.; KPM-NK 69524,
F, Okinawa Pref., Okinawajima Is., Kunigami Vil., Uka,
30. IV. 2001, H. Irei & H. Makihara leg. (MsT); KPM-
NK 69525-69527, 3 F, Okinawa Pref., Okinawajima
Is., Kunigami Vil., Ginama, 23. IV. 2002, H. Irei & H.
Makihara leg. (MsT); KPM-NK 69528, F, Okinawa Pref.,
Okinawajima Is., Kunigami Vil., Oku, 16. VIIL 2001, H.
Irei & H. Makihara leg. (MsT); MNHAH, F (holotype of T.
parallela), Okinawa Pref., Ishigakijima Is., Karayama, 14—
18. III. 1964, C. M. Yoshimoto & J. Harrell (MsT); KPM-
NK 69501, F, Okinawa Pref., Iriomotejima Is., Riverside
of Urauchigawa, 13. V. 2008, K. Watanabe leg.; KPM-NK
69502, F, Okinawa Pref., Ishigakijima Is., Mt. Omotodake,
14. V. 2008, T. Mita leg.; KPM-NK 69503, F, ditto, 15. V.
2008, S. Yoshizawa leg. CHINA: GSFPM, F (det. Sheng),
Fujian Prov., Shangyan, 10. V. 2011.

Distribution. Japan (Amamioshima Is.*, Okinawajima
Is., Ishigakijima Is. and Iriomotejima Is.*): China and
Taiwan

Remarks. This is the first record of this species from
Amamioshima Island and Iriomotejima Island.

Genus Xoridesopus Cameron, 1907
Xoridesopus Cameron, 1907¢: 18. Type species:
Xoridesopus annulicornis Cameron, 1907.
Monobasic.

In Japan, three species, X. infuscatus Gupta &
Gupta, 1983, X. nigrispeculum Momoi, 1970, and X.
taihokensis (Uchida, 1932), have been recorded. In this
study, I describe two new species from Ryukyus below.
I could not the voucher specimen of X. taihokensis
recorded from Japan by Uchida (1956) and Momoi (1970).
By the result of my field and institution investigations,
the distribution of X0ridesopus species in Japan shows
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allopatric pattern, i.e., X. tokarensis sp. nov. from Tokara
Isls. (Nakanoshima Is.), X. amamiensis sp. nov. from
Amami Isls. (Amamioshima Is. and Tokunoshima Is.), X.
infuscatus from Okinawajima Is. and X. nigrispeculum
from Yaeyama Isls. (Ishigakijima Is. and Iriomotejima Is.).

Momoi (1970) recorded X. taihokensis from Amami Isls.
and Okinawajima Is. and these records may be based on
misidentification of X. amamiensis and X. infuscatus.
Thus, further studies of X. taihokuensis are necessary.
Japanese species of X0ridesopus can be distinguished by
the following key.

Key to Japanese species of the genus Xoridesopus

(Male of X. tokarensis sp. nov. unknown)
1. Nervellus intercepted at or anterior to the middle. Hind coxa largely reddish brown (sometimes with a black ma

10 117 FE R SRR UU SRR X. taihokuensis (Uchida, 1932)
-. Nervellus intercepted posterior to the middle (Fig. 12E). Hind coxa black, usually with a large dorsal yellow or
white marking (Figs. 12A, B, D, 13A, B, D)uioiiiiieicieeeeet ettt sttt e st eteeneennas 2
2. Speculum without a yellow marking. Female with an entirely yellow face................. X. nigrispeculum Momoi, 1970
-. Speculum with a yellow marking (Figs. 12A, D, F, 13A, D, E, G, J). Face of female entirely yellow (Fig. 13C) or
yellow with a pair of longitudinal black stripes (Figs. 12C, 131)....ccciiiiieiierieiiiieeeieiesie ettt 3
Bl FOIMALES. ... et ettt a ettt b bt 4
B 1 2 1< SR STUSPRURSE 6

4. Face entirely yellow (Fig. 13C). Mesosternum with a conspicuous yellow marking (Figs. 13A, D).....cccocvevevenrnenne.

...................................... X. infuscatus Gupta & Gupta, 1983

-. Face yellow with a pair of longitudinal black stripes (Figs. 12C, 13I). Mesosternum black (Figs. 12A, D,

5. Yellow marking on speculum, lower hind corner of mesopleuron, metapleuron, hind coxa and T7 large (Figs.
12A, D). Lateral part of posterior transverse carina of propodeum clearly defined (Fig. 2C). Scutellum entirely yel

LOW. e

........................................................ X. amamiensis sp. nov.

-. Yellow marking on speculum, lower hind corner of mesopleuron, metapleuron, hind coxa and T7 small (Figs. 13G,
J). Lateral part of posterior transverse carina of propodeum indistinct. Scutellum yellow except for black posterior

margin (Fig. 13K)....cccoiiiiiiiiiiieceeee e

........................................................ X. tokarensis sp. nov.

6. Hind tarsus entirely blackish brown (Fig. 12F). Sternaulus at least partly tinged with black (Fig. 12F).....................

Xoridesopus amamiensis sp. nov.
(Standard Japanese name: Amami-shima-togari-himebachi)
(Figs. 1L, 2C, H, 3J, 12A-G)

Holotype. KPM-NK 69529, F, JAPAN, Kagoshima
Pref., Amamioshima Is., Mt. Yuidake, 27. VII. 2004, H.
Makihara leg. (MsT).

Paratypes. JAPAN: KPM-NK 69530-69532, 3 F,
same data of holotype; KPM-NK 69533, 69534, 2 F,
ditto, 2. VIL. 2004; KPM-NK 69535, F, ditto, 24. VIIL
2004; KPM-NK 69536-69539, 4 F, ditto, 19. IX. 2004;
KPM-NK 69540, 69541, 2 F, ditto, 14. X. 2004; KPM-
NK 69542, F, Kagoshima Pref., Amamioshima Is., Nase,
Chuo-rindo, 4. VI. 2007, K. Watanabe leg.; KPM-NK
69525-69527, 3 M, Kagoshima Pref., Tokunoshima Is.,
Kedoku, 21. V. 2008, A. Sakai leg.; KPM-NK 69546,
69547, 2 F, Kagoshima Pref., Tokunoshima Is., Tete, Mt.
Amamigdake, 27. III. 2011, K. Watanabe leg. (KPMNH:).

Description. Female (n=16). Body length 8.5-13.5
(HT: 13.5) mm, mat, covered with silver setae.

Head 0.65 times as long as wide. Clypeus 0.5 times as

........................................................ X. amamiensis sp. nov.
. Hind tarsus with a conspicuous yellow or white area (Fig. 13E). Sternaulus without black pigmentation (Fig. 13E)..
.................................... X. infuscatus Gupta & Gupta, 1983

long as wide, slightly convex, sparsely punctate dorsally,
its anterior margin with a minute median tooth. Face
0.5-0.55 (HT: 0.5) times as long as wide, slightly convex
medially. Frons slightly concave above antennal socket,
sparsely punctate laterally, smooth ventrally, with irregular
rugae mediodorsally. Occipital carina complete, its lower
end joined with hypostomal carina. MSL 0.6-0.7 (HT: 0.7)
times as long as BWM. OOL 1.2-1.5 (HT: 1.2) times as
long as OD. POL 0.8-0.9 (HT: 0.8) times as long as OD.
Antenna with 23-24 (HT: 23) flagellomeres. F1 1.05-1.2
(HT: 1.1) times as long as F2.

Mesosoma. Epomia present, weak and short. Lateral
area of pronotum largely covered with longitudinal striae
(Fig. 12D), punctate dorsally and ventrally. Notauli distinct
and deep on anterior 0.6 of mesoscutum. Mesoscutum
densely punctate except for a median area with irregular
rugae. Scutellum slightly convex, punctate. Epicnemial
carina distinct, its dorsal end close to subalar prominence.
Mesopleuron with striae along epicnemial carina,

subalar prominence and speculum. Speculum smooth.
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Fig. 12. Xoridesopus amamiensis sp. nov., KPM-NK 69529 (A-E) and 69545 (F-H), female (A-E) and male (F-H) — A, F, habitus,
lateral view; B, G, head, mesosoma and metasoma, dorsolateral view; C, H, head, frontal view; D, head and mesosoma, lateral view;
E, nervellus of hind wing.

Metapleuron covered with irregular rugae. Propodeum
with anterior transverse carina, posterior transverse carina
and pleural carina (Fig. 2C), covered with irregular rugae
except for area anterior to anterior transverse carina
densely punctate. Posterior transverse carina of propodeum
sometimes indistinct dorsolaterally. Propodeal apophysis
absent (Fig. 2C). Propodeal spiracle oval (Fig. 2C). Fore
wing length 6.5-10.5 (HT: 10.5) mm. Areolet medium-
sized, hexagonal, with sides convergent anteriorly (Fig.
1L). Nervulus based on basal vein. Nervellus intercepted
posterior to midpoint (Fig. 12E). Fore tibia with a bulge
except for basal 0.25. Hind femur 5.0-5.9 (HT: 5.0) times
as long as maximum depth in lateral view. Hind TS2: TSI,
TS3, TS4 and TS5 = 2.0: 5.0-5.5 (HT: 5.3), 1.1, 0.8-0.9
(HT: 0.8) and 1.8-2.0 (HT: 1.9).

Metasoma densely punctate. T1 1.5-1.85 (HT: 1.5)
times as long as maximum width, with a pair of small
triangular teeth at base (Fig. 2H). Median dorsal carina and
dorsolateral carina of T1 complete. T2 0.8-0.9 (HT: 0.85)
times as long as maximum width. Posterior margin of T8
truncate, its dorsal corner almost right angle in lateral view.
Ovipositor sheath 1.0 times as long as hind tibia. Apex of
ovipositor as Fig. 3J.

Coloration (Figs. 12A—E). Body (excluding wings and
legs) black, except for: clypeus except for dorsal margin
and small median spot of anterior margin, face except for a
pair of longitudinal black stripes, mandible except for apex,
all orbits except for dorsal end of temporal orbit and black
area along antennal socket, gena, malar space, palpi, collar

(sometimes only anteriorly), dorsal margin of pronotum,
a median spot of mesoscutum, scutellum, postscutellum,
tegula, subalar prominence, speculum, a posterior spot
of mesopleuron, two spots of metapleuron, a spot of
propodeum, posterior band of T1-T6 and lateral side of
T5-T8 whitish yellow to yellow; F6—F13 (sometimes
also F5, F14 and F15) with a white band; apical part of
antenna slightly tinged with reddish brown; ovipositor
reddish brown. Wings hyaline; veins and pterostigma
blackish brown to brown except for yellow wing base.
Fore and mid legs whitish yellow to reddish yellow except
for TS4 and TSS tinged with blackish brown. Hind leg
whitish yellow, except for: coxa largely black, trochanter
and trochantellus tinged with blackish brown; hind femur
reddish brown except for brown apex; hind tibia reddish
brown to blackish brown; TS4 and TS5 blackish brown.
Male (n=3). Similar to female (Figs. 12F-H). Body
length 7.5-8.0 mm. Face 0.6 times as long as wide. POL
0.9-1.0 times as long as OD. F1 1.05-1.0 times as long as
F2. F13 and F14 with a tyloid. Fore wing length 5.5-6.0
mm. Fore tibia without a bulge. Hind femur 6.0-6.6 times
as long as maximum depth in lateral view. Hind TS2:
TS1, TS3, TS4 and TSS = 2.0: 3.3-3.4, 1.3-1.4, 0.8 and
0.8-0.9. T1 2.95-3.0 times as long as maximum width,
sparsely punctate (smooth basally) and without a pair of
conspicuous teeth at base. T2 1.85-2.05 times as long as
maximum width. Face entirely whitish yellow. Antenna
without a white band. Mesosternum largely whitish yellow.
Posterior margin of T1-T7 with a white band. Hind tarsus
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Fig. 13. Xoridesopus infuscatus Gupta & Gupta, 1983 (A—F) and X. tokarensis sp. nov. (G-K), KPM-NK 5006283 (A-D), 5006289
(E, F) and 69548 (G-K), females (A-D, G-K) and male (E, F) — A, F, habitus, lateral view; B, G, head, mesosoma and metasoma,
dorsolateral view; C, H, head, frontal view; D, head and mesosoma, lateral view; E, nervellus of hind wing.

blackish brown.

Distribution. Japan (Amamioshima Is. and
Tokunoshima Is.).

Etymology. The specific name is from the type locality,
Amamioshima Island.

Remarks. This species apparently resembles X.
nigritibia Gupta & Gupta, 1983, from Indonesia, but it can
be distinguished by the following combination of character
states: epomia weakly present (absent in X. nigritibia);
hind femur reddish brown (black in X. nigritibia); T3
densely punctate (mat in X. nigritibia).

Xoridesopus infuscatus Gupta & Gupta, 1983
(Figs. 13A-F)
Xoridesopus infuscatus Gupta & Gupta, 1983: 121.

Description. The original description of this species

(Gupta & Gupta, 1983) lacks some important character
states. In addition, the male of this species undescribed.
Thus, I redescribe this species with the character states of
males below.

Female (n=5). Body length 8.5-13.5 mm, mat, covered
with silver setae.

Head 0.6-0.65 times as long as wide. Clypeus 0.5
times as long as wide, slightly convex, sparsely punctate
dorsally, its anterior margin with a minute median tooth.
Face 0.5-0.6 times as long as wide, slightly convex
medially. Frons slightly concave above antennal socket,
sparsely punctate laterally, smooth ventrally, with irregular
rugae mediodorsally. Occipital carina complete, its lower
end joined with hypostomal carina. MSL 0.5-0.7 times as
long as BWM. OOL 1.3—1.5 times as long as OD. POL 0.9
times as long as OD. Antenna with 23 flagellomeres. F1
1.05 times as long as F2.
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Epomia present, weak and short. Lateral area of
pronotum largely covered with longitudinal striae (Fig.
13A), punctate dorsally and ventrally. Notauli distinct
and deep on anterior 0.6 of mesoscutum. Mesoscutum
densely punctate except for a median area with irregular
rugae. Scutellum slightly convex, punctate. Epicnemial
carina distinct, its dorsal end close to subalar prominence.
Mesopleuron with striae along epicnemial carina,
subalar prominence and speculum. Speculum smooth.
Metapleuron covered with irregular rugae. Propodeum
with anterior transverse carina, posterior transverse carina
and pleural carina, covered with irregular rugae except for
area anterior to anterior transverse carina densely punctate.
Propodeal apophysis absent. Propodeal spiracle oval.
Fore wing length 6.5-11.0 mm. Areolet medium-sized,
hexagonal, with sides convergent anteriorly. Nervulus
based on basal vein. Nervellus intercepted posterior to
midpoint. Fore tibia with a bulge except for basal 0.25.
Hind femur 5.2-5.3 times as long as maximum depth in
lateral view. Hind TS2: TS1, TS3, TS4 and TS5 = 2.0:
5.0-5.4,1.1-1.2,0.8-0.9 and 1.9-2.0.

Metasoma densely punctate. T1 1.65—1.85 times as long
as maximum width, with a pair of small triangular teeth at
base. Median dorsal carina and dorsolateral carina of T1
complete. T2 0.85-0.9 times as long as maximum width.
Posterior margin of T8 truncate, its dorsal corner almost
right angle in lateral view. Ovipositor sheath 0.9-1.0 times
as long as hind tibia. Apex of ovipositor similar to X.
amamiensis and X. tokarensis.

Coloration (Figs. 13A-D). Body (excluding wings and
legs) black, except for: clypeus, face, mandible except
for apex, all orbits (sometimes except for dorsal end of
temporal orbit), gena, malar space, palpi, collar, dorsal
margin of pronotum, a median spot of mesoscutum,
scutellum, postscutellum, tegula, subalar prominence,
speculum, a large ventral spot of mesopleuron, a large
spot of mesosternum, two spots of metapleuron, a spot of
propodeum, posterior band of T1-T6 and T8, lateral side
of T3-T8 whitish yellow to yellow; F6-F16 (sometimes
also F17 and F18) with a white band; apical part of
antenna slightly tinged with reddish brown; ovipositor
reddish brown. Wings hyaline; veins and pterostigma
blackish brown to brown except for yellow wing base.
Fore and mid legs whitish yellow to reddish yellow except
for TS4 and TS5 tinged with blackish brown. Hind leg
whitish yellow, except for: coxa largely black, trochanter
and trochantellus tinged with blackish brown; hind femur
reddish brown except for brown apex; hind tibia reddish
brown to blackish brown; TS4 and TS5 blackish brown.

Male (n=3). Similar to female (Figs. 13E, F). Body

length 9.0 mm. Face 0.6-0.7 times as long as wide. OOL
1.2—1.3 times as long as OD. POL 0.8-0.9 times as long
as OD. Antenna with 26 flagellomeres. F1 1.05-1.1 times
as long as F2. F13 and F14 (sometimes also F15) with
a tyloid. Fore wing length 6.5 mm. Fore tibia without a
bulge. Hind femur 5.4-5.8 times as long as maximum
depth in lateral view. Hind TS2: TS1, TS3, TS4 and TS5
=2.0:34-3.6,1.3-1.5, 0.7-0.8 and 0.8-0.9. T1 2.85-3.0
times as long as maximum width. T2 2.0-2.15 times as
long as maximum width. Antenna without a white band.
Yellow area of mesopleuron and mesosternum partly
united into a single large area. Base of T1 narrowly yellow
to whitish yellow. Posterior margin of T1-T6 with a white
band.

Specimens examined. JAPAN: AEIC, F (holotype),
Okinawa Pref., Okinawa Is., Chizuka, July-September,
Bohart & Harnage leg.; KPM-NK 5006288, F, Okinawa
Pref., Okinawajima Is., Nago City, Mt. Nagodake, 13.
V. 2002, H. Irei & H. Makihara leg. (MsT); KPM-NK
5006284, 5006289, 1 F & 1 M, ditto, 12-16. IX. 2004;
KPM-NK 5006290, M, ditto, 18. IX. 2002; KPM-NK
5006286, M, Okinawa Pref., Kunigami Vil., Uka, 16.
VIIL 2001, H. Irei & H. Makihara leg. (MsT); KPM-NK
5006287, F, Okinawa Pref., Kunigami Vil., Ginama, 16.
VIIL 2001, H. Irei & H. Makihara leg. (MsT); KPM-NK
5006283, F, Okinawa Pref., Kunigami Vil., Oku, 16. VIIL
2001, H. Irei & H. Makihara leg. (MsT).

Distribution. Japan (Okinawajima Is.).

Remarks. This is the first record of the male of this
species.

Xoridesopus tokarensis sp. nov.
(Standard Japanese name: Tokara-shima-togari-himebachi)
(Figs. 3K, 13G-K)

Holotype. KPM-NK 69548, F, Kagoshima Pref.,
Tokara Isls., Nakanoshima Is., Satomura, 5-8. VI. 2005, T.
Mita leg. (Yellow pan trap).

Description. Female (n=1). Body length 11.5 mm,
mat, covered with silver setae.

Head 0.65 times as long as wide. Clypeus 0.55 times
as long as wide, slightly convex, sparsely punctate
dorsally, its anterior margin with a minute median tooth.
Face 0.5 times as long as wide, slightly convex medially.
Frons slightly concave above antennal socket, sparsely
punctate laterally, smooth ventrally, with irregular rugae
mediodorsally. Occipital carina complete, its lower end
joined with hypostomal carina. MSL 0.7 times as long as
BWM. OOL 1.4 times as long as OD. POL 0.8 times as
long as OD. Antenna with 23 flagellomeres. F1 1.05 times
as long as F2.
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Mesosoma. Epomia present, weak and short. Lateral
area of pronotum covered with longitudinal striae medially
(Fig. 13J), punctate dorsally and ventrally. Notauli distinct
and deep on anterior 0.6 of mesoscutum. Mesoscutum
densely punctate except for a median area with irregular
rugae. Scutellum slightly convex, punctate. Epicnemial
carina distinct, its dorsal end close to subalar prominence.
Mesopleuron with striae along epicnemial carina,
subalar prominence and speculum. Speculum smooth.
Metapleuron covered with irregular rugae. Propodeum
with anterior transverse carina, posterior transverse carina
(weak laterally) and pleural carina, covered with irregular
rugae except for area anterior to anterior transverse carina
densely punctate. Propodeal apophysis absent. Propodeal
spiracle oval. Fore wing length 8.0 mm. Areolet medium-
sized, hexagonal, with sides convergent anteriorly.
Nervulus based on basal vein. Nervellus intercepted
posterior to midpoint. Fore tibia with a bulge except for
basal 0.25. Hind femur 6.0 times as long as maximum
depth in lateral view. Hind TS2: TS1, TS3, TS4 and TS5 =
2.0:4.9,1.1,09 and 1.5.

Metasoma densely punctate. T1 1.75 times as long
as maximum width, with a pair of small triangular teeth
at base. Median dorsal carina and dorsolateral carina of
T1 complete. T2 0.8 times as long as maximum width.
Posterior margin of T8 truncate, its dorsal corner almost
right angle in lateral view. Ovipositor sheath 1.0 times as
long as hind tibia. Apex of ovipositor as Fig. 3K.

Coloration (Figs. 13G-K). Body (excluding wings and
legs) black, except for: clypeus except for dorsal margin,
face except for a pair of longitudinal black stripes, all orbits
except for dorsal end of temporal orbit, malar space and
black area along antennal socket, gena except for posterior
margin, palpi, median spot of collar, posterodorsal corner
of pronotum, a median spot of mesoscutum, scutellum,
postscutellum, anterior small spot of tegula, subalar
prominence, small spot of speculum, a posterior small
spot of mesopleuron, two spots of metapleuron, a spot of
propodeum, posterior band of T1-T3 and T6, lateral small
spot of T7 and T8 whitish yellow to yellow; F7—F12 with a
white band; apical part of antenna and posterior margin of
T4 and TS slightly tinged with reddish brown; ovipositor
reddish brown. Wings hyaline; veins and pterostigma
blackish brown to brown except for yellow wing base.
Legs reddish brown, except for: coxae black with a whitish
yellow marking apically; trochanters and trochanteli
yellowish brown with blackish brown marking; apex of
hind femur blackish brown; hind tibia blackish brown
except for a subbasal small yellow area; hind tibial spurs

blackish brown; hind tarsus whitish yellow except for base

of TS1, dorsal part of TS4 and TS5 blackish brown.

Distribution. Japan (Nakanoshima Is. of Tokara Isls.).

Etymology. The specific name is from the type locality,
Tokara Islands.

Remarks. This species apparently resembles X.
schuleri (Dalla Torre, 1902) from India, Burma and
Indonesia, but it can be distinguished by the following
combination of character states: hind coxa largely black
(Figs. 13G, J) (largely yellow or yellowish brown in
X. schuleri); scutellum densely punctate (not densely
punctate in X. schuleri).
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amamiensis sp. nov. (X X. nigritibia Gupta & Gupta, 1983 1Z{El 5 A3, Epomia 23535 < f7/£3 5 2 &, 4
BRI R T D 2 & BIRHEIHE = ERPEICRAIND Z L TRTED, NIy~ T
U b A /35 X. tokarensis sp. nov. (% X. schuleri (Dalla Torre, 1902) [Zf2L % 23, #%HIEEI A —FRICR AT
DLl INERPNEIZSEZANEND ZETRINTE D, 775 MY v A 235 Apsilops scotinus
(Tosquinet, 1903) & & A A& ¥ ;& U t A 35 Nematopodius (Nematopodius) debilis (Ratzeburg, 1852)
EFIZICHARN GRS L, ML 2 a4 LT, X¥~2 v U B A,3F Dihelus niger Gupta &
Gupta, 1978 Z L 2 /~F/3F A7 U v A3 D. hylaevorus (Momoi, 1966) D, XA 7 R Y b A/8F
Gerdius iriomotensis Kusigemati, 1986 Z 471 7 F %1 1 k7 U & A 35 Eurycryptus sakaguchii (Uchida,
1932) D, A > HFx A4 N H VU b A,3F Torbda parallela Momoi, 1970 77 /LA A4 R4 U & AT
T. sauteri Uchida, 1932 @, Zh B4 L Lz, A4~ hA U v 23F Cryptus ohshimensis Uchida,
1930 & % 1 F 74 ~ 77U & A,3F Torbda takachihoensis Momoi, 1966 OFTJE % & #1241 Hedycryptus &
Pterocryptus [Z&8) L7-, Eiioft, FEEOFEIC SOV TEPFT A iEk 2 #d Lz,

(5AF 2018 4F 10 H 31 H ;52 2018 4= 12 / 13 H)

113






Bull. Kanagawa prefect. Mus. (Nat. Sci.), no. 48, pp. 115-119, Feb. 2019

i
R LY

NI

BB NT-= U 72 g 74 4 Plectorhinchus unicolor

Wi DEEE

A Record of a Juvenile Plectorhinchus unicolor from Tateyama Bay,
Chiba Prefecture, Japan
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Key words: color pattern, Haemulidae, Kuroshio Current, northernmost record, Sagami Bay
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A XF a9 v XA JEFLJE Plectorhinchus
EARMLP BT FavFavarau g
Plectorhinchus chaetodonoides Lacepede, 1801,
2 ¥ 3 U X A P. cinctus (Temminck & Schlegel,
1843), 7 m = 3 7 & 4 P. gibbosus (Lacepéde,
1802), =¥ =+ = 7 X A P. chrysotaenia (Bleeker,
1855), A+ v L2 3 v XA P. flavomaculatus
(Cuvier, 1830), — U 7 7 =2 ¥ a 7 ¥ A4 P.
unicolor (Macleay, 1883), 7 ¥ 7 2+ 3 U ¥ A
P. picus (Cuvier, 1828), # A ¥ A 2> a v XA P,
albovittatus (Riippell, 1838), 7Y =2+ a v ¥ A P.
lineatus (Linnaeus, 1758), L Zmnai a XA
P. lessonii (Cuvier, 1830), AAY 2 3 XA P.
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EZ5IH L7z,

IYF7haavsgA
Plectorhinchus unicolor (Macleay, 1883)
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Table. 1. Counts and measurements, expressed as percentages of standard length, of Plectorhinchus unicolor

# 1.V 7 1= a v A Plectorhinchus unicolor o4k + FHHIfE
Johnson & Wilmer (2015) Okinawa Is., Japan This study
Holotype Non-types KPMLNI 28726 Tateyama Bay
AMS. 13415 n=24 KPM-NI 49553
Standard Length (mm) 342 107-640 247.0 434
Counts
Dorsal-fin rays XI1I,20 XII-XIII,17-20 XIIL,18 XI11,20
Anal-fin rays 11,8 11,6-8 11,8 JIIRY
Pectoral-fin rays 17 16-18 17 17
Lateral-line scale 55 54-57 55 54
Transverse scale rows 12/20 12-13/19-21 12/24 17/16
Measurements (% SL)
Body depth 394 364452 449 38.7
Body width 14.5 14.5-17.5 17.2 16.4
Head length 29.6 25.4-30.7 27.9 332
Snout length 8.0 5.5-10.2 11.1 8.5
Orbit diameter 83 5.2-10.0 74 10.1
Interorbital width 8.9 9.3-10.5 10.0 10.1
Preorbital depth 6.7 5.6-7.3 52 3.9
Upper jaw length 7.3 6.7-8.6 8.5 10.1
Posterior nostril to eye 1.3 1.3-2.0 2.0 0.9
Caudal peduncle depth 11.4 11.2-13.6 132 15.2
Caudal peduncle length 19.4 18.7-21.5 19.6 20.0
Spinous dorsal-fin base 323 30.8-38.1 30.6 28.8
Soft dorsal-fin base 29.1 29.3-34.6 32.6 29.0
First dorsal-fin spine length 4.1 4.1-6.2 4.0 5.5
Second dorsal-fin spine length 7.5 6.9-9.8 8.3 10.8
Third dorsal-fin spine length 10.2 9.4-12.0 11.6 15.7
Fourth dorsal-fin spine length 123 9.7-13.2 12.7 17.1
Fifth dorsal-fin spine length 12.1 8.2-12.6 12.2 17.7
Longest dorsal-fin ray 13.4 10.6-16.2 15.0 17.7
Anal-fin base 12.1 11.1-14.2 14.1 15.0
Second anal-fin spine length 13.9 9.1-17.3 15.7 17.7
Third anal-fin spine length 13.3 9.4-153 14.5 154
Longest anal-fin ray 17.3 15.4-19.9 17.9 203
Caudal-fin length 219 19.2-25.1 22.6 21.7
Pectoral-fin length 23.8 19.8-25.9 20.5 233
Pelvic-fin length 21.7 17.8-25.4 21.5 21.9




Juvenile of Plectorhinchus unicolor from Tateyama Bay
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Fig. 1. Plectorhinchus unicolor, KPM-NI 49553. 43.4 mm
SL, Banda, Tateyama City, Chiba Prefecture. A: Fresh
condition, taken by S. Endo; B: Preserved, taken by T.
Shitamitsu.

1. =Y 7 42 a v ¥ 4 Plectorhinchus unicolor,
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2L, WA E 22D, £, MEIEE
(CHRBEOBER S LTS, M2 AR 2t
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v L=y T V) A ERYT (A
VE, VYVE), =2a—X=7 (Fx A FKiH)
BIOA—ARNZ VT (A=A T VTN, 7
A=V ATV RN, =a—Hh T AT =—/LXN)
MBEIH LTS (Johnson & Wilmer, 2015),
W2 X T, SRR B e B e, R IR
P NS S TN N A S R N SE SN
BEKE, RSB XONEILGEENLIESR
TWa (FRIRE, 1984; B, 2013; MHIZA, 2014,
2016, 2017; Johnson & Wilmer, 2015; #k H 1% 7>,
2016; @A, 2016; 4, 2018a, 2018b), AAFZEIC
X0 ER A BAE ILITE ) DS AR S T,

5 E
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b 5D L7 E DK Johnson & Wilmer (2015)
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54 R S E (ENEIUVERED 157 %,
17.1 %, 17.7 %) {22 T Johnson & Wilmer (2015)
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AREARIT ISR XIL 20 TH D Z & TR
OavavX4 X, 15-17), 7aoayav i
4 (XIV, 15-16), =Y av a v &4 (XIII, 20).
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A arvay4 (XI,19), 7¥arvavxAg
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-
8 EiEEm A BE— [ E = ® gET:

NEERCLIERANETYY. [A3oir] . EETT,

IYFHImTEZA

Plectorhinchus schoraf (Forsskdl, 1775)
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1 3=} 2015 /1/2

Fig. 2. A case considered Plectorhinchus unicolor color
pattern under stimuli (https://zukan.com/fish/leaf65363,
sited 2018/10/29).

2. 2T Hava v A OHER L b b g
(WEB fa[X|# : https://zukan.com/fish/leaf65363, 2018 4
10 H 29 HZM) .

TR D 7 At (RIS S R IE T —
FRICHEWIR B2 2 U, RIEEIZIWIE E J A0
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Bl R K OMRIE XKV IR e & 7
% (D, 2014), HEICHWTZEEAR S EER
DR —F LT\ =DITxt L, BT HErE KR
IWAT — v g UHUE T BT EEAR O R i
B, EEZWTILHMED (2014) <° Johnson &
Wilmer (2015) 285 L7z b 0 L e | Kfglc
BB D = & oW B IR 2 18 D HERE . (A
I 3 ADOHER N H D Z L NFMTH D5, AR
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AE 2y, 2012; B5H, 2013), AEAREZTZ AL O
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KAIT2ZENTED, FFlceLZmnarausy
A LT EESRE MR LSO BT A, £
DHHFIEXT Yarva v X4 Ohfat Pl TAtGE
FOBRAHE N ES S 5 (ERE - K, 1991; 4,
2018) & o ATHIBRICKRI S LD,



Juvenile of Plectorhinchus unicolor from Tateyama Bay
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List of the Fishes of Tateyama Station of the Field Science Center, Tokyo University of

Marine Science and Technology, Banda, Tateyama City, Chiba Prefecture, Japan
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Toshiaki SHITAMITSU ", Shuta ENDO 2, Shota Mitsul ¥, Kazumasa YOKOCHI ¥
& Hiroshi SENoU®

Key words: Boso peninsula, ichthyofauna, Kuroshio Current, Sagami Bay, Tateyama Bay
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Fig. 1. The location of Tateyama Bay. Star indicates the location
of sampling site, Tateyama Station of Field Science Center,
Tokyo University of Marine Science and Technology.
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A N

Tateyama Bay @

¢ 2

Fig. 2. A: Sampling site. B: Intertidal area, taken by T. Shitamitsu. C: Ledge, taken by S. Morioka. D: Artificial reef, located in the offing

most, taken by S. Tomatsu.

2. A: AL B I, POCRIBREE ; CoaMl, ARt IRHRE ; D: & IO K b SIS D fllk , PR .

PR U, WA A B - BT & T R o ok
OMEKICEDEEL IV EIHERE L L
Wiz, BZEEN (2014) 1%, HRHEERFAE L
AT —a YIS OEAKHEIC L VLR LT 42
FlZ R R, fEld IR, R, mn R, IR IR
OB AT BT 2 HEBLAFE & e L HERIE R L
LS RO ILRIZOVTHE LTV 5,
IR B BRI & 72 B BRERSI S oW EE R C
FEHICB T 2R 2 A SIER I T T
WD DR L (B 2 1F, Koeda et al. (2016) °Ak
FIZH (2017)) . B TRIKIZH 72 2 FER¥E
NEICBT DAL, EREOWEICIs T 5 5T
ZEL L L TR T, T L+ ThD LT
SRR\, T CEE LIS T DAL
WH O R FMERFELUAT — v a U HiEIcE
WTHEROREB L OEEREICL AL E
ML, SAEEEEER LTI ZICHET 5,

MR EHE

AL 2011454 H 9 H2> 5 201449 A 19 H
T T, EBEER PR IL A T — 2 a3 U HIEIC
BWTAXF XA 7 & SCUBA # A B 7IZ
L DWKEREE, BEREB L OKPEEIREICL S
FLEREAT o T2, BARICIETMEZ e,

FRAFIH XX 2 (R LTz, SR TH D dtiE
PERZAE AT — 3 a U IAE LS R S O RE 1L ik
HICALE T 5, Z OHSCOWIRIH IXIR S E OB
MO DM E | WIS BB 72 ENE L S bk
W2k o THERR S D, PRI OBEI TN~ &8 U T
BY . THIRZIIER 2 B O & 4 R 77— V3
s (K2-A), W FHIZE#E S isad, £
NEDERICE SN E D IT X > THER S
U, BED EE & R K DR A |2 VMR E
WESET D, —EROEMRITBLE TR DA %
TERL L., EOMBRILY = H8HH, AERED



List of the fishes of Banda, Tateyama City, Chiba Prefecture
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B EOWHRIT, PR)INRSL A MmO R - HEKEYEE
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T —H_X—2Z (KPM-NR) |2 &gk ST\ D, iz,
AR AL AR G A CERAE S R I IE S 41T
WAHIEARS BEIZE DT, b, REICHIT SR
HOEAF ZITEF AR LIcnTEr 3 fma
NIz THI OB TFREDNTWD 2, 2 2 TIHEAR
Feg b UTAREN AT TR LT,

FRENE  FAEH V104D 1 em DR E T
1To7z, MOFE, EEMA, BoOBHITHL;
M (2013) IS Lz olz, TH~E T 7% hH
= Sebastapistes perplexa @ [f] i I% Motomura et
al. 2014) I L7 o7, BB FHHER
iZebhn, ZUTHEOFHIZONTT T
A B T Last et al. (2016), 7> ¥ 7 A F
FREITEWIE2 Q015), = VT havavy
4 Plectorhinchus unicolor {% Johnson & Wilmer
(2015), # > =7 4 Eumicrotremus awae i Oku
et al. (2017), ~ == %7 L 4 Pseudopleuronectes
yokohamae % J2 [} (2016), 2~ % 7 7 Takifugu
alboplumbeus T4 (2017) (ZHEMLL 7=, FEI
FHOT T 7y MEICERE L, KA ERRIZ
HROKRRBICR L, FIXF4A LA IHREE
Bl KA X BEERDOLEIE (N=RBE)
DIETFE L7z, KA RIFEHEREZ SL, 2K
Z TL, AR (=A%) DW, m& (#>Y /%
I < = Hippocampus coronatus) Height T3 L7z,
A2 ) F v IAOE S XA b ARO Kinm £
TOFHETH 5, B, BHLEKOAITHESL
A EOBRE TORGR Lz, £, FrET
NEHFRD D GBI BT LT,

HBREER

AT CITRFERZ R X 21 H 96 £ 303 #
DFLER S e, HBUREEL BAT 5 BHI NER} 25 FE |
RIB 24 FE, AXAFXAR 145, 4 VX URE
EERAVEIENENILFE, TV X AF 10 R

Llpol, ZTNHOHEEIT6~ 10 AT LIk
FEINTEBY, fEMICERL WD REICNAT
HEOBKIRFFCMA L-E bRk SNz &5 %
bhd,

oz, HEAEFED S L, Ax= VR X2
7 U = > Maurolicus japonicus & ~% 714 U
BT Z /N4 77 Myctophum asperum, 7~ %7
Symbolophorus californiensis 1% i % J& 14 fa 6 ©
HY (Y, 2013). WL BAREAKR S Z &R
ZNWAFICRESN TS, BRIIEN TILEE
11 H¥l® 6 5 AR E T2 I X w4 Alepisaurus
ferox WAEZTREETH S L35 Z &3 b T
BY ., FEHIKROLTOKERLE & BRI FEH
SNTND (ALRH - 1EJE, 2008), AFHATH
LN 2 OHIEIZ OV T S A EAS M
L ficREFE oM LIZbDEE X
bhd,

AT AT > & B 1 km B 72 A5 JE
WA BT, KA - AAF (2006) 725 FEhE L
ToAREMRA ClE S AR 21 B 102 F
ABFETAFELD bV, FoHBLATEDMH
MbER->TEBY, HEMTREKINTZ~ |
U K A Zeus faber AR U RO L ST TR
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japonicus # 1X U s £ 1220 m LA 2 B3
5 (T ifm, 2013) fafER, AFAH TIEZ
Linole, THITk L& F 3% 7 F Plesiops
coeruleolineatus ° & # 7 A X A X A Stegastes
altus, % > 2 v A, A F v 2 =  Liparis
punctulatus 7 &I AGH A HL N & D AL Ek S H,
FUTAKEE 20 m LD T < EVVKEICHBLS 2 (h
Hif, 2013) MFENBNLo72, ZIUIARTRAE &
M CTORMERMEN R D ZLI2L b0 ED
D, AP 2 AT 558 300 m
F TOHFIPH T RKIEDHKI 10 m T - 72 DIt
L. AR TRE S AL EHK) 500 m @
A THRA L N9 PPTCRAKEZI2mMm T
b olz, FIE - ARF (2006) 1L KA ELH
BOMER L OO R T, EAEMO SRR
BEHFENHB AT O W & BE L
TWn, —H T, WAL 1994 42 A2 5 2003
5 HITHT T, B2 1996 4 5 H 75 2003 43
HOMIEHmA —EBIOFHETH > 7eDizxt L, AH
X 2011 44 A5 2014 4F 9 A2 THEX
EAbRE B EAICIE S 5 ERRAEIC > T
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WA LD b b,

FEREE | R 5 B0 v C I BN O RS A3 A
BT o2 EnMonTEY ., hRkECLEES
B2 % &I TWD ORT-1#15,2006), L7223 -
T, RREHZ ETe Z b Ok TIE, MRS
FNEERT DHARADOIMABLIOEE L., D
WBEZFLZENTHEND, Lo T, Ak
MOBFEMOEREEZ LV FEMICHAT 57201
X, SBoOEMIchE2E=2) LTIk BT —
HERERMETH D,

BEEERPEURAT— 3 UHET
HRINhT-A%E

Order Heterodontiformes = 3+ A B
Family Heterodontidae 7 3+ 4 &}
Heterodontus japonicus Maclay & Macleay, 1884
FaH R
KPM-NR 191881

Order Carcharhiniformes * 0+ A B
Family Triakididae K+ * %}
Triakis scyllium Miiller & Henle, 1839 K4 £
KPM-NI 25201: 24.5 cm TL

Order Myliobatiformes F £ T B
Fammily Urolophidae £ 5% T A &
Urolophus aurantiacus Miiller & Henle, 1841 & &
HxA
KPM-NI 49557: 19.2 cm DW

Family Dasyatidae 7 71 T 1 %l
Bathytoshia brevicaudata (Hutton, 1875) A 3=
KPM-NR 191882
Hemitrygon izuensis (Nishida & Nakaya, 1988)
A Ak A=A
KPM-NI 16893: 18.6 cm DW; KPM-NI 26688:
15.2 cm DW

Family Myliobatididae + E T 1 &}
Myliobatis tobijei Bleeker, 1854 ~ £ A
KPM-NI 21728: 23.3 cm DW

Order Anguilliformes 7+ %8
Family Muraenidae =7V 7R%}
Enchelycore pardalis (Temminck & Schlegel, 1847)
A7V EN
KPM-NR 191868
Gymnothorax meleagris (Shaw, 1795) ¥V 71 &7 7~
KPM-NI 41726: 21.3 cm TL

Gymnothorax kidako (Temminck & Schlegel, 1847)
AN

KPM-NI 21726: 37.5 cm TL
Gymnothorax sp. &> 7R J& A [F] & fl

KPM-NI 48956: 5.5 cm TL

Family Ophichthidae 7 S ~NE&
Ophichthus altipennis (Kaup, 1856) /"% 7 7 I ~ &
KPM-NI 21727: 37.5 cm TL
Ophisurus macrurhynchos Bleeker, 1853 %1 7>
N

KPM-NR 191867

Family Congridae 77+ 3%l
Conger japonicus Bleeker, 1879 7 v 7 ) =
KPM-NI 22335:38.3 cm TL

_

Order Clupeiformes =< > H
Family Clupeidae =3 > #
Spratelloides gracilis (Temminck & Schlegel, 1846)
FrJ =

KPM-NI21701: 4.8 cm SL

Family Engraulidae h 29 574 7 2%
Engraulis japonica Temminck & Schlegel, 1846
HETFAT Y

KPM-NI 21704: 12.4 cm SL

Order Siluriformes < XH
Family Plotosidae ='> X1 %l
Plotosus japonicus Yoshino & Kishimoto, 2008
= e
KPM-NI 21967: 8.8 cm SL; KPM-NI 22018: 6.4—
7.6 cm SL (N =2)

Order Salmoniformes 4 B
Family Plecoglossidae 7 1%}
Plecoglossus altivelis altivelis (Temminck &
Schlegel, 1846) 7" =
KPM-NI 18611: 5.4 cm SL; KPM-NI 18876: 5.9 cm
SL; KPM-NI 21969: 4.8-5.1 cm SL (N = 2)

Order Stomiiformes 7= FH 45 XX B
Family Sternoptychidae LTV E
Maurolicus japonicus Ishikawa, 1915 ¥ = 7 U =

v
KPM-NI 48963: 3.4 cm SL
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Order Aulopiformes £ * B
Family Synodontidae T Y%}
Trachinocephalus myops (Forster, 1801) 4 % =/
KPM-NI 21702: 13.4 cm SL; KPM-NI 25375: 4.0 cm
SL; KPM-NI41725:12.9 cm SL
Synodus sp. 7 1 =/ J@ A [r) & Fl
KPM-NR 191875

Order Myctophiformes /N5 h 4 7L H
Family Myctophidae /\%h 4 7 L%
Myctophum asperum Richardson, 1845 7 7 /~4 71

KPM-NI 48941: 5.3 cm SL
Symbolophorus californiensis (Eigenmann &
Eigenmann, 1889) 77/ /~4 71

KPM-NI 42521: 9.1 cm SL; KPM-NI 42522: 10.5 cm
SL

Order Gadiformes %2 5 B
Family Moridae F34 5%
Physiculus maximowiczi (Herzenstein, 1896) =
AT AT A
KPM-NI 19941: 7.3 cm SL; KPM-NI 29494: 14.1 cm
SL

Order Ophidiformes 7 0 H
Family Ophidiidae 7 > 0%
Brotula multibarbata Temminck & Schlegel, 1846
AZFUF
KPM-NR 191880

Order Lophiiformes 7> 2> H
Family Antennariidae 7 T/)L7 > F

Antennarius nummifer (Cuvier, 1817) ~~=7% = /L
Tray

KPM-NI 41733: 4.5 cm SL
Antennarius striatus (Shaw, 1794) 77 =L 7 > =17

KPM-NI 48431: 6.1 cm SL
Histrio histrio (Linnaeus, 1758) 7~ 4 =&

KPM-NI 48967: 2.8 cm SL

Order Beryciformes > X 41 H
Family Holocentridae /1 v >4 1
Myripristis kochiensis Randall & Yamakawa, 1996

TV
KPM-NI 23414: 5.0 cm SL; KPM-NI 42518: 7.1 cm
SL

Family Monocentridae <Y A4 74 F
Monocentris japonica (Houttuyn, 1782) ~ > % ¥
A

KPM-NI 49542: 4.5 cm SL

Order Gasterosteiformes ~4 oA B
Family Aulorhynchidae ¥ %4 5%
Aulichthys japonicus Brevoort, 1862 7 4 ¥ 5 &
KPM-NI 25202: 9.3 cm SL; KPM-NI 25378: 8.9 cm
SL

Family Fistulariidae 7 5%
Fistularia commersonii Riippell, 1838 7 4 ¥ 4 7
KPM-NI 19964: 13.0 cm SL

Family Syngnathidae 3 24 #
Doryrhamphus (Doryrhanphus) japonicus Araga
& Yoshino, 1975 / =X 3o

KPM-NI 19943: 7.1 cm SL; KPM-NI 22342: 1.8 cm
SL; KPM-NI 23475: 6.6 cm SL
Festucalex erythraeus (Gilbert, 1905) 7~ 7 % =
A

KPM-NI 18766: 6.6-6.9 cm SL (N = 2); KPM-
NI 22336: 6.2 cm SL; KPM-NI 41735: 5.8 cm SL;
KPM-NI 48432: 9.6 cm SL
Halicampus boothae (Whitley, 1964) 7~ ¥ 7 3
o=

KPM-NI 25379: 12.9 cm SL; KPM-NI 48430: 12.6 cm
SL
Hippocampus coronatus Temminck & Schlegel,
1847 # ) F b=

KPM-NI 18765: 2.8 cm Height; KPM-NI 18772:
3.0 cm Height; KPM-NI 21540: 4.2 cm Height;
KPM-NI 21541: 6.2 cm Height; KPM-NI 25371:
9.3 cm Height
Syngnathus schlegeli Kaup, 1856 = 7 ¥ v A4

KPM-NI 19949: 7.0 cm SL; KPM-NI 22337: 22.9 cm
SL; KPM-NI 23001: 8.1 cm SL
Trachyrhamphus bicoarctatus (Bleeker, 1857)
A= Ry

KPM-NI 48954: 15.2 cm SL
Syngnathidae gen. sp. 2 ¥ ¥ U A BLA A E & A
TEfE

KPM-NI 22991: 8.6 cm SL

Order Mugiliformes RS B
Family Mugilidae K5 #}

Chelon macrolepis (Smith, 1846) = 8 7

KPM-NI 18764: 4.3 cm SL; KPM-NI 21537: 6.9 cm
SL; KPM-NI 21703: 4.7 cm SL
Mugil cephalus cephalus Linnaeus, 1758 7~ 7

KPM-NI 20201: 2.6 cm SL; KPM-NI 22941: 3.0 cm
SL; KPM-NI 48428: 3.1-3.3 cm SL (N =2)
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Mugilidae gen. sp. 78 7 A ) & J& A7) & Fi
KPM-NI 22985: 1.4 cm SL; KPM-NI 48931: 1.2 cm
SL

Order Atheriniformes ~> 3047 H
Family Atherinidae +> 30704 7%

Atherion elymus Jordan & Starks, 1901 A% A 7 2

KPM-NI 21970: 2.6 cm SL; KPM-NI 21971: 5.7 cm
SL; KPM-NI 22983: 1.7 cm SL; KPM-NI 22984: 1.4
cm SL; KPM-NI 23410: 3.3 cm SL; KPM-NI 0025206:
5.0cm SL
Hypoatherina tsurugae (Jordan & Starks, 1901)
XA VAT

KPM-NI 41737: 6.7 cm SL

Order Beloniformes %Y B
Family Exocoetidae ~ E 7%
Cypselurus unicolor (Valenciennes, 1847) A 74 A
T e
KPM-NI 17690: 23.4 cm SL

Family Belonidae % V%
Tylosurus crocodilus crocodiles (P¢lon & Lesueur,
1821) A% =3V
KPM-NR 191879

Order Perciformes X X+ H
Family Sebastidae */\)L%}
Sebastes cheni Barsukov, 1988 72 X /)L
KPM-NI 25203: 11.5 cm SL
Sebastes hubbsi (Matsubara, 1937) = = A A /3L
KPM-NI 21555: 8.9 cm SL; KPM-NI 21556: 7.2 cm
SL; KPM-NI 21557: 6.2 cm SL; KPM-NI 25362: 8.1 cm
SL; KPM-NI 25363: 8.8 cm SL
Sebastes inermis Cuvier, 1829 7 1 A /3L
KPM-NI 22340: 7.7 cm SL; KPM-NI 25204: 9.5 cm
SL; KPM-NI 41729: 4.0 cm SL; KPM-NI 48449: 5.4 cm
SL
Sebastes pachycephalus pachycephalus Temminck
& Schlegel, 1843 L7 YV A
KPM-NI 21550: 17.4 cm SL; KPM-NI 21552: 11.9 cm
SL; KPM-NI 21553: 8.6 cm SL; KPM-NI 21554: 9.7 cm
SL; KPM-NI 25336: 9.2 cm SL; KPM-NI 25337: 7.7 cm
SL; KPM-NI 25361: 10.6 cm SL
Sebastes ventricosus Temminck & Schlegel, 1843
7a AN
KPM-NI 26689: 12.2 cm SL
Sebastiscus marmoratus (Cuvier, 1829) 77 # =
KPM-NI 21705: 4.8 cm SL; KPM-NI 25360: 10.7 cm
SL

Family Scorpaenidae 74 A4 3%
Dendrochirus zebra (Cuvier, 1829) ¥V > 3 /
KPM-NI 48964: 3.8 cm SL
Pterois antennata (Bloch, 1787) % > % A X / 1% =
KPM-NI 22989: 2.4 cm SL
Pterois lunulata Temminck & Schlegel, 1843 I /
7=
KPM-NR 191866
Scorpaenodes evides (Jordan & Thompson, 1914)
AV T
KPM-NI 21558: 7.4 cm SL; KPM-NI 23463: 4.9 cm
SL; KPM-NI 25343: 6.7 cm SL
Scorpaenodes scaber (Ramsay & Ogilby, 1886)
WANE= A
KPM-NI 48957: 2.8 cm SL
Scorpaenopsis diabolus (Cuvier, 1829) =7 A 71 =
KPM-NI 29327: 6.0 cm SL
Scorpaenopsis neglecta Heckel, 1837 > ~ 14 =
KPM-NI 22338: 5.5 cm SL; KPM-NI 23018: 3.7 cm
SL
Scorpaenopsis papuensis (Cuvier, 1829) ¥ /L~ 71
s
KPM-NI 26686: 14.2 cm SL; KPM-NI 42523: 5.8 cm
SL; KPM-NI 48446: 10.6 cm SL
Sebastapistes strongia (Cuvier, 1829) ~ % 7 7
A=
KPM-NI 48433: 3.5 cm SL; KPM-NI 48450: 4.0 cm
SL
Sebastapistes perplexa Motomura, Aizawa & Endo,
2014 7 H~HZ7 7Y HY
KPM-NI 22993: 3.6 cm SL; KPM-NI 48938: 4.7 cm
SL

Family Tetrarogidae /\#4 J+£#
Hypodytes rubripinnis (Temminck & Schlegel,
1843) A =¥

KPM-NI 21559: 2.9 cm SL; KPM-NI 21560: 3.3 cm
SL; KPM-NI 21561: 3.4 cm SL; KPM-NI 25335: 5.3 cm
SL; KPM-NI 25344: 4.5 cm SL

Family Triglidae R 7R>#
Chelidonichthys spinosus (McClellaand, 1843)
RURY

KPM-NI 21706: 6.2 cm SL

Family Platycephalidae 1 F#
Inegocia japonica (Cuvier, 1829) ~ %7 =5
KPM-NI 22994: 5.1 cm SL; KPM-NI 41741: 7.2 cm
SL
Inegocia ochiaii Imamura, 2010 V == F
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KPM-NI 49558: 27.8 cm SL
Onigocia spinosa (Temminck & Schlegel, 1843)
F=aF
KPM-NI 25370: 7.0 cm SL
Plathycephalus sp. 2 ~ =
KPM-NR 191873
Thysanophrys celebica (Bleeker, 1854) 2 L2 =5
KPM-NI 22956: 11.4 cm SL; KPM-NI 49549: 8.0 cm
SL; KPM-NI 49550: 11.4 cm SL

Family Lateolabracidae X X%}
Lateolabrax latus Katayama, 1957 & 7 A X
KPM-NI 28599: 4.0-4.5 cm SL (N = 3)

Family Polyprionidae 4 > 7 X%}
Stereolepis doederleini Lindberg & Krasyukova,
1969 A4 A7 FA )%

KPM-NI 48974: 5.7 cm SL

Family Serranidae /\% %l
Epinephelus areolatus (Forsskal, 1775) 7 74 &
INKA

KPM-NR 191877
Epinephelus fasciatus (Forsskal, 1775) 7 71/~ %
KPM-NI 48977: 9.6 cm SL
Epinephelus septemfasciatus (Thunberg, 1793)
< INK
KPM-NI 41752: 3.2 cm SL
Pseudanthias squamipinnis (Peters, 1855) % 5 =
avar et
KPM-NI 21973: 3.1 cm SL

Family Plesiopidae %+ /3% o4&
Plesiops coeruleolineatus Riippell, 1835 # F /3%
v

KPM-NI 21707: 5.9 cm SL; KPM-NI 22961: 6.9 cm
SL; KPM-NI 48961: 5.7 cm SL

Family Apogonidae 7> 29 54 &
Apogon coccineus Riippell, 1838 = I F ~7 ¥
7 ZA

KPM-NI 48959: 4.2 cm SL
Apogonichthyoides niger (Doderlein, 1883) 27 = A
ET

KPM-NI 21710: 8.2 cm SL
Cheilodipterus quinquelineatus Cuvier, 1828 v 7
A A EF

KPM-NI 48965: 5.4 cm SL
Ostorhinchus aureus (Lacepede, 1802) 7 A4 AL 7
YU EA

KPM-NI 41748: 3.6 cm SL
Ostorhinchus doederleini (Jordan & Snyder, 1901)
FAATA T

KPM-NI 18763: 1.7 cm SL; KPM-NI 19956: 10.1 cm
SL; KPM-NI 21570: 3.1 cm SL; KPM-NI 23470: 3.0 cm
SL; KPM-NI 42509: 5.1 cm SL
Ostorhinchus endekataenia (Blecker, 1852) == A~/
AT

KPM-NI 21569: 2.0 cm SL; KPM-NI 25373: 3.1 cm
SL; KPM-NI 42508: 7.1 cm SL
Ostorhinchus notatus (Houttuyn, 1782) 7 = & ¥
AT

KPM-NI 22349: 2.2 cm SL; KPM-NI 23464: 5.4 cm
SL; KPM-NI 25211: 5.2-6.1 cm SL (N = 2); KPM-
NI 25333: 5.6 cm SL; KPM-NI 25334: 5.1 cm SL
Ostorhinchus holotaenia (Regan, 1905) A ¥ # 7
YU A

KPM-NI 22988: 1.9 cm SL; KPM-NI 25212: 5.3 cm
SL; KPM-NI 48969: 3.1 cm SL
Ostorhinchus semilineatus (Temminck & Schlegel,
1842) %> 7 & A

KPM-NI 23474: 5.3 cm SL; KPM-NI 25374: 3.1 cm
SL
Ostorhinchus taeniophorus (Regan, 1908) I A ¥/
TV EA

KPM-NI 19866: 4.2 cm SL; KPM-NI 23409: 3.1 cm
SL

Family Malacanthidae Y327 <4 1 #
Malacanthus latovittatus (Lacepéde, 1801) ¥+
T~EA

KPM-NI 48953: 5.4 cm SL

Family Scombropidae L'Vl
Scombrops boops (Houttuyn, 1782) A/
KPM-NI 22362: 4.1 cm SL; KPM-NI 22364: 1.9—
2.0 cm SL (N =2); KPM-NI 48932: 2.4 cm SL

Family Carangidae 7 U %l

Caranx sexfasciatus Quoy & Gaimard, 1825 ¥ >~
AT Y

KPM-NI 19871: 2.4 cm SL; KPM-NI 23469: 5.5 cm
SL
Decapterus maruadsi (Temminck & Schlegel,
1844) v LT

KPM-NI 19947: 1.3 cm SL; KPM-NI 22370: 1.3 cm
SL
Seriola dumerili (Risso, 1810) %7 > /35

KPM-NR 191876
Seriola quinqueradiata Temminck & Schlegel,
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1845 7'V
KPM-NI 22353: 3.2 cm SL
Trachinotus baillonii (Lacepéde, 1801) /X7 ¥
KPM-NI 25226: 3.3 cm SL
Trachurus japonicus (Temminck & Schlegel, 1844)
~TY
KPM-NI 19957: 3.6 cm SL
s AELERICB W TR HEBLT 208 (6,
1974 5 FKJR - KES, 2006) . AFHA TED 72 Hi5k
DOHFIPFANTOHBUTI S TH D,

Family Lutjanidae 7 T4 1
Lutjanus gibbus (Forsskal, 1775) & A 7 =4 A
KPM-NI 42513: 3.5 cm SL
Lutjanus kasmira (Forsskal, 1775) 9 AL 7 =X A
KPM-NI 41740: 5.6 cm SL
Lutjanus monostigma (Cuvier, 1828) A ~ 7 7
A
KPM-NI 22363: 3.4 cm SL

Family Gerreidae ¥ O+ %%
Gerres equulus Temminck & Schlegel, 1844 2 = %
KPM-NI 22365: 2.7 cm SL
Gerres sp. 7 & X @A (A &l
KPM-NI 22976: 1.9 cm SL

Family Haemulidae - 4 %l

Diagramma picta (Thunberg, 1792) =t & & A

KPM-NI 21811: 4.0 cm SL
Hapalogenys sennin Iwatsuki & Nakabo, 2005 &
A

KPM-NR 191884
Parapristipoma trilineatum (Thunberg, 1793) 1 %

KPM-NR 191885
Plectorhinchus unicolor (Macleay, 1883) = U 7 7
avavugA

KPM-NI 49553: 4.7 cm SL
5 AEIZBIT 20N EIBORETLERE 2
Lo Flo, AL LTI TOEATHH S (F
JEIEA, 2019),
Plectorhinchus vittatus (Linnaeus, 1758) A A ¥ =
aukA

KPM-NI 48952: 3.7 cm SL

Family Sparidae % A F}
Acanthopagrus schlegelii (Bleeker, 1854) 2 v 4 A
KPM-NR 43937; KPM-NR 43993; KPM-NR 43994

Family Lethrinidae 7 T 7 %4 1 &
Gymnocranius griseus (Temminck & Schlegel,

1843) A A F XA

KPM-NR 191890
Lethrinus genivittatus Valenciennes, 1830 -« K 7
7%

KPM-NI 49554: 2.6 cm SL
Monotaxis grandoculis (Forrskal, 1775) 3 =2~
suagA

KPM-NI 49546: 3.6 cm SL

Family Sciaenidae —~F}
Nibea mitsukurii (Jordan & Snyder, 1900) =X
KPM-NI 21711: 7.1 cm SL; KPM-NI 21712: 3.5 cm
SL; KPM-NI 21713: 3.0 cm SL; KPM-NI 21714: 54 cm
SL; KPM-NI 25210: 4.8 cm SL

Family Sillaginidae ¥ X%}
Sillago japonica Temminck & Schlegel, 1843 ™=
E S
KPM-NI 25217: 13.4 cm SL; KPM-NI 25218: 13.7 cm
SL; KPM-NI 25365: 12.7 cm SL

Family Mullidae £ * %}
Mulloidichthys flavolineatus (Lacepéde, 1801)
EUYXT A AY

KPM-NR 44075
Mulloidichthys vanicolensis (Valenciennes, 1831)
The AV
KPM-NI 191886
Parupeneus barberinoides (Bleeker, 1852) A » K
EAY
KPM-NR 191888
Parupeneus ciliatus (Lacepéde, 1802) "7 7 A &
A
KPM-NI 21578: 3.0 cm SL; KPM-NI 23466: 5.4 cm
SL; KPM-NI 48441: 9.8 cm SL
Parupeneus chrysopleuron (Temminck & Schlegel,
1843) 7 I kb A A
KPM-NI 42520: 4.4 cm SL
Parupeneus indicus (Shaw, 1803) /3> & A ¥
KPM-NI 29331: cm SL; KPM-NI 48970: 5.3 cm SL
Parupeneus multifasciatus (Quoy & Gaimard,
1825) A9
KPM-NR 191869
Parupeneus heptacanthus (Lacepede, 1802) % 71
e XY
KPM-NI 49551: 6.0 cm SL
Parupeneus spilurus (Bleeker, 1854) 4% J & X ¥
KPM-NI 48960: 10.2 cm SL
Upeneus japonicus (Houttuyn, 1782) & A <
KPM-NI 25213: 9.4 cm SL
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Upeneus tragula Richardson, 1846 3 A & A ¥
KPM-NI 49548: 17.1 cm SL

Parupeneus sp. 7 X & =1 J& A A EFH
KPM-NI 41749: 2.8 cm SL

Family Pempheridae /\% > 7R%l
Parapriacanthus ransonneti Steindachner, 1870
FUAERF

KPM-NI 23415: 4.1 cm SL
Pempheris japonica Doderlein, 1883 >~ 7 m /%
VN
KPM-NI 19944: 4.6 cm SL; KPM-NI 21571: 1.6 cm
SL; KPM-NI 22339: 3.0 cm SL; KPM-NI 22974: 2.7 cm
SL; KPM-NI 22975: 2.2 cm SL
Pempheris schwenkii Bleeker, 1855 X 7= I /& 7R
KPM-NI 18760: 1.7-2.2 cm SL (N = 2); KPM-NI
21577: 3.1 cm SL; KPM-NI 22978: 2.2 cm SL; KPM-
NI 22979: 2.0 cm SL; KPM-NI 22980: 1.2 cm SL;
KPM-NI 23412: 4.8 cm SL; KPM-NI 23471: 4.1 cm
SL; KPM-NI 25207: 5.4 cm SL; KPM-NI 25208:
2.9-3.9 cm (N = 5)
Pempheris sp. /~% o N @ A A &
KPM-NI41727:2.6 cm SL

Family Chaetodontidae F 3V F 34 R
Chaetodon auriga Forrskal, 1775 ~ 7 F a 7 F =
Ay

KPM-NI 22361: 3.0 cm SL
Chaetodon auripes Jordan & Snyder, 1901 F = &
Favvt

KPM-NI 22358: 3.3 cm SL; KPM-NI 22359: 1.9 cm
SL; KPM-NI 22369: 1.8 cm SL; KPM-NI 22967: 2.3 cm
SL; KPM-NI 22972: 2.7 cm SL; KPM-NI 0023467:
3.5cm SL
Chaetodon citrinellus Cuvier, 1831 =~ F = 7
Favvt

KPM-NI 48948: 3.0 cm SL
Chaetodon Kleinii Bloch, 1790 X Y L F a v =
Ay

KPM-NI 19955: 4.4 cm SL
Chaetodon lunula (Lacepéde, 1802) F = 7/~

KPM-NI 21588: 3.7 cm SL
Chaetodon melannotus Bloch & Schneider, 1801
TR FavFay g

KPM-NI 29329: 3.5 cm SL
Chaetodon nippon Steindachner & Déderlein, 1803
T akA

KPM-NI 29330: cm 4.1 SL; KPM-NI 48437: 2.8 cm
SL
Chaetodon vagabundus Linnaeus, 1758 7 7 7 A

FavFavot

KPM-NI 22360: 2.5 cm SL
Heniochus diphreutes Jordan, 1903 A L% 2 5
A

KPM-NI 48939: 3.3 cm SL
Heniochus monoceros Cuvier, 1831 4 =/% %7
A

KPM-NI 41754: 3.9 cm SL

Family Pomacanthidae ¥>F ¥ 51§
Chaetodontoplus septentrionalis (Temminck &
Schlegel, 1844) ¥ > F v 7 & A

KPM-NI 41751: 2.4 cm SL
Pomacanthus imperator (Bloch, 1787) # 7 ¥~ %
YFx I HA

KPM-NI 48451: 3.0 cm SL
Pomacanthus semicirculatus (Cuvier, 1831) ¥
FTIvva=

KPM-NI 22374: 1.7 cm SL

Family Cirrhitidae I > ~F
Cirrhitichthys oxycephalus (Bleeker, 1855) & A =
2

KPM-NI 41750: 5.5 cm SL

Family Cheilodactylidae % 1/ /"% A §
Goniistius zebra (Déderlein, 1883) X ¥~ %
KPM-NI 41739: 8.9 cm SL
Goniistius zonatus (Cuvier, 1830) % 71 / /"4 A
KPM-NI 22352: 15.7 cm SL; KPM-NI 41743: 4.2 cm
SL

Family Pomacentridae X X 4 5 1 &

Abudefduf sordidus (Forsskal, 1775) >~ A X A % A

KPM-NI 21583: 1.4 cm SL; KPM-NI 21584: 1.8 cm
SL; KPM-NI 22964: 1.8 cm SL; KPM-NI 23472: 3.1 cm
SL; KPM-NI 40263: 2.1 cm SL; KPM-NI 40264: 2.6 cm
SL; KPM-NI 42516: 1.4 cm SL
Abudefduf vaigiensis (Quoy & Gaimard, 1825)
T ey Iy

KPM-NI 21582: 2.4 cm SL; KPM-NI 21585: 1.2 cm
SL; KPM-NI 21813: 1.3 cm SL; KPM-NI 23002:
2.2 cm SL; KPM-NI 25220: 3.8-4.3 cm SL (N = 2);
KPM-NI 40262: 4.0 cm SL
Abudefduf sexfasciatus (Lacepede, 1801) = 27 &~
ARXRA LA

KPM-NI 18762: 1.4 cm SL; KPM-NI 48955: 3.9 cm
SL
Abudefduf notatus (Day, 1870) f Y A X X %A

KPM-NI 48944: 1.9 cm SL
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Amphiprion clarkii (Bennett, 1830) 7 <~ /

KPM-NR 191874
Chromis fumeus (Tanaka, 1917) ¥/ /XA X X &' A

KPM-NI 21580: 7.9 cm SL; KPM-NI 22377: 2.3 cm
SL
Chromis margaritifer Fowler, 1946 > =1 7 A X %
A

KPM-NI 48975: 2.2 cm SL
Chromis notata (Temminck & Schlegel, 1843) A X
AXA

KPM-NI 21975: 2.9 cm SL
Chrysiptera brownriggi (Bennett, 1828)
LU RARRAEA

KPM-NI 21586: 1.3 cm SL
Dascyllus trimaculatus (Riippell, 1829) I > &R &
JBARALA

KPM-NI 49545: 1.1-1.1 cm SL (N = 2)
Plectroglyphidodon leucozonus (Bleeker, 1859)
NI B ARRSA

KPM-NI 25221: 3.1 cm SL; KPM-NI 48958: 3.5 cm
SL
Pomacentrus coelestis Jordan & Starks, 1901 ~ <
ARRAKLA

KPM-NI 18610: 4.5 cm SL; KPM-NI 18761:
2.3-2.6 cm SL (N = 2); KPM-NI 21587: 1.6 cm SL;
KPM-NI 22965: 1.3 cm SL; KPM-NI 25346: 4.8 cm
SL; KPM-NI 25347: 4.8 cm SL; KPM-NI 25348: 4.2 cm
SL; KPM-NI 25349: 4.6 cm SL; KPM-NI 25350: 4.4 cm
SL
Pomacentrus nagasakiensis Tanaka, 1917 7~ 77 ¥
FAXALA

KPM-NR 191870
Stegastes altus (Okada & Ikeda, 1937) &% 7 A X
ALA

KPM-NI 19862: 2.1 cm SL; KPM-NI 22998: 2.6 cm
SL; KPM-NI 23468: 3.5 cm SL
Abudefduf sp. 4 &~ F ¥ J& &K [F EFE

KPM-NI 22977: 1.9 ecm SL; KPM-NI 23003: 0.9—
1.2em SL (N =4)

171
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Family Teraponidae > <A 4 %#
Terapon jarbua (Forsskal, 1775) = ~ & %
KPM-NI 21576: 5.5 cm SL; KPM-NI 22982: 4.2 cm
SL; KPM-NI 22986: 1.3 cm SL

Family Scorpididae % 77 ~F}
Labracoglossa argentiventris Peters, 1866 % 71
KPM-NR 191883

Family Kuhliidae 131
Kuhlia mugil (Forster, 1801) % o= = 1
KPM-NI 21974: 2.6 cm SL

Family Oplegnathidae « > % 1 %
Oplegnathus fasciatus (Temminck & Schlegel,
1844) A > # A

KPM-NI 21563: 8.5 cm SL
Oplegnathus punctatus (Temminck & Schlegel,
1844) A ¥ Hx XA

KPM-NI 21572: 3.1 cm SL

Family Kyphosidae 1 X X 2§}
Kyphosus bigibbus Lacepede, 1801 / b A A X3
KPM-NI 25216: 3.1 cm SL
Kyphosus vaigiensis (Quoy & Gaimard, 1825)
A AR
KPM-NI 23000: 1.9 cm SL

Family Microcanthidae h I h ¥4 1 %
Microcanthus strigatus (Cuvier, 1831) 7 =% % % A
KPM-NI 21575: 3.2 cm SL; KPM-NI 25357: 1.1 cm
SL; KPM-NI 41736: 1.5 cm SL

Family Girellidae * )%

Girella leonina (Richardson, 1846) 7 v A V)

KPM-NI 21715: 2.0 cm SL; KPM-NI 21717: 11.0
cm SL; KPM-NI 21718: 8.9 cm SL; KPM-NI 21719:
10.4 cm SL; KPM-NI 21720: 9.9 cm SL
Girella mezina Jordan & Starks, 1907 4~ % 27

KPM-NI 21579: 3.2 cm SL; KPM-NI 41746: 5.9 cm
SL
Girella punctata Gray, 1835 A 27~

KPM-NI 19953: 1.6 cm SL; KPM-NI 21573:
2.54.2 cm SL (N = 2); KPM-NI 21574: 2.1 cm SL;
KPM-NI 22939: 3.1 cm SL; KPM-NI 22940: 2.8 cm
SL; KPM-NI 40097: 8.5 cm SL; KPM-NI 40631:
14.8 cm SL; KPM-NI 48424: 2.9 cm SL; KPM-NI
48426: 1.7 cm SL

Family Centrolophidae - R4 1 &
Psenopsis anomala (Temminck & Schlegel, 1844)
AREA

KPM-NI 19948: 3.4 cm SL

Family Nomeidae =7 %1 F}
Psenes arafurensis Giinther, 1889 7 7 77 7 4
KPM-NI 26679: 3.4 cm SL
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Family Labridae X5 %}
Anampses caeruleopunctatus Riippell, 1829 7 F
AARFNT
KPM-NI 22373: 2.4 cm SL
Cheilio inermis (Forsskal, 1775) 51 ¥ A7
KPM-NI 19942: 5.5 cm SL; KPM-NI 23406: 11.3 cm
SL
Cirrhilabrus temminckii Bleeker, 1853 1/ k& F%XZ
KPM-NI 42511: 5.0 cm SL
Coris aygula Lacepede, 1801 77 > L U X5
KPM-NR 191878
Coris dorsomacula Fowler, 1908 A X
KPM-NR 191887
Halichoeres chrysus Randall, 1981 = 7 % &% = &
v
KPM-NI 48434: 1.3 cm SL
Halichoeres marginatus Riippell, 1835 %7 / =X 5
KPM-NI 18641: 2.8 cm SL
Halichoeres melanochir Fowler & Bean, 1928
LFT T
KPM-NI 41753: 4.9 cm SL
Halichoeres nebulosus (Valenciennes, 1839) 7
A7
KPM-NI 23408: 3.6 cm SL
Halichoeres tenuispinis (Giinther, 1862) & > X7
KPM-NI 22379: 3.1 cm SL; KPM-NI 25224: 6.9 cm
SL
Labroides dimidiatus (Valenciennes, 1839) 7~ >/
AT 7
KPM-NI 19870: 4.6 cm SL
Macropharyngodon negrosensis Herre, 1932 &
=320 7= SN
KPM-NI 448949: 1.7 cm SL
Novaculichthys taeniourus (Lacepede, 1801) 4 &
T AT R
KPM-NI 19952: 3.6 cm SL
Oxycheilinus bimaculatus (Valenciennes, 1840)
S anZ
KPM-NI 22987: 3.1 cm SL; KPM-NI 41742: 7.2 cm
SL
Parajulis poecileptera (Temminck & Schlegel,
1845) ¥ =2 vk
KPM-NI 49547: 14.1 cm SL
Pteragogus aurigarius (Richardson, 1845) A/~ 72"
"N
KPM-NI 21722: 11.4 cm SL; KPM-NI 21723:
10.7 cm SL; KPM-NI 21724: 13.1 cm SL; KPM-NI
23461: 7.3 cm SL
Pseudojuloides elongatus Ayling & Russell, 1977
FheEAXT
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KPM-NI 48940: 8.8 cm SL
Pseudolabrus eoethinus (Richardson, 1846) 7~ 7 4
PN

KPM-NI 25332: 4.8 cm SL; KPM-NI 40100: 9.7 cm
SL
Pseudolabrus sieboldi Mabuchi & Nakabo, 1997
AN A A AN

KPM-NI 23460: 8.0 cm SL; KPM-NI 40099: 9.5 cm
SL; KPM-NI40101: 7.8 cm SL
Semicossyphus reticulatus (Valenciennes, 1839)
a7y A

KPM-NI 48968: 3.2 cm SL
Stethojulis interrupta terina Jordan & Snyder, 1902
IS VT

KPM-NI 22378: 2.3 cm SL; KPM-NI 25222: 7.4 cm
SL
Thalassoma amblycephalum (Bleeker, 1856) = 7
TINRT

KPM-NI 18530: 2.3 cm SL
Thalassoma cupido (Temminck & Schlegel, 1845)
=UHFANT

KPM-NI 18314: 2.5 cm SL; KPM-NI 18771:2.5—
2.6 cm SL (N = 4); KPM-NI 25358: 2.3 cm SL; KPM-
NI 40080: 9.5 cm SL; KPM-NI 40081: 12.2 cm SL
Thalassoma lunare (Linnaeus, 1758) A4 k A-XZ

KPM-NI 48934: 4.7 cm SL; KPM-NI 48448: 10.6 cm
SL
Innistius sp. 7 > A J& A [ & Fll

KPM-NR 44070

Family Scaridae 7 % 1 #}
Calotomus japonicus (Valenciennes, 1840) 7 % A
KPM-NI 19959: 8.8 cm SL; KPM-NI 21729: 29.9 cm
SL; KPM-NI 22376: 3.0 cm SL; KPM-NI 41744: 3.6 cm
SL; KPM-NI42507: 11.1 cm SL
Scarus sp. 7 A7 X A J@ AR EFE
KPM-NR 44071
Scaridae gen. sp. 7 & A B} [AlE J& A A i
KPM-NI 41734: 2.3 cm SL

Family Hexagrammidae 741 7 A %l
Hexagrammos agrammus (Temminck & Schlegel,
1843) 77 ¥ %

KPM-NI 48928: 6.1 cm SL

Family Cottidae h o h#
Furcina osimae Jordan & Starks, 1904 & X /1 2%
KPM-NI 19960: 8.8 cm SL; KPM-NI 19961: 9.1 cm
SL
Ocynectes maschalis Jordan & Starks, 1904 1 %7
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N )

KPM-NI 18770: 3.5-3.6 cm SL (N = 3); KPM-NI
18864: 1.1 cm SL; KPM-NI 18873: 7.0 cm SL; KPM-
NI 21542: 7.2 cm SL; KPM-NI 21543: 3.6 cm SL;
KPM-NI 21544: 7.9 cm SL; KPM-NI 25345: 3.3 cm SL;
KPM-NI 25356: 3.3 cm SL; KPM-NI 48923: 3.9 cm SL
Pseudoblennius cottoides (Richardson, 1848) 7
b7t

KPM-NI 29328: 9.6 cm SL
Pseudoblennius marmoratus (Déderlein, 1884)
TYTFoNE

KPM-NI 21545: 7.5 cm SL; KPM-NI 21546: 11.2 cm
SL; KPM-NI 21547: 9.5 cm SL; KPM-NI 21548: 8.5 cm
SL; KPM-NI 25338: 9.3 cm SL; KPM-NI 25339: 8.8 cm
SL; KPM-NI 25364: 8.8 cm SL
Pseudoblennius percoides Giinther, 1861 7} /~€

KPM-NI 21562: 7.2 cm SL
Pseudoblennius zonostigma Jordan & Starks, 1904
FEeTFE

KPM-NI 21972: 3.3 cm SL; KPM-NI 22343: 5.7 cm
SL; KPM-NI 25205: 8.5 cm SL
\ellitor centropomus (Richardson, 1848) A A1

KPM-NI 21549: 5.8 cm SL; KPM-NI 23462: 5.8 cm
SL
\ellitor minutus Iwata, 1983 & X A A

KPM-NI 48935: 7.3 cm SL

Family Cyclopteridae % > 34 %l
Eumicrotremus awae (Jordan & Snyder, 1902)
Zrayg

KPM-NI 42524: 1.9 cm SL

Family Liparidae 274 #
Liparis punctulatus (Tanaka, 1916) 2 7 &7 =~
KPM-NI 25215: 2.5 cm SL

Family Stichaeidae 2> TH %
Dictyosoma burgeri van der Hoeven, 1855 4 A
VRN

KPM-NI 21590: 12.5 cm SL; KPM-NI 21977: 11.1 cm
SL; KPM-NI 22371: 6.8 cm SL
Dictyosoma rubrimaculatum Yatsu, Yasuda & Taki,
1978 X=X 7K
KPM-NI 22334: 7.1 cm SL; KPM-NI 22970: 9.7 cm
SL; KPM-NI 25359: 5.8 cm SL
Zoarchias glaber Tanaka, 1908 k B k¥ 7R
KPM-NI 18769: 6.9 cm SL; KPM-NI 19945: 6.9 cm
SL; KPM-NI 19946: 6.7 cm SL; KPM-NI 48927: 3.3 cm
TL; KPM-NI 48930: 10.6 cm TL
Zoarchias neglectus Tanaka, 1908 =€ A K ¥ 7R

KPM-NI 18768: 6.7 cm TL; KPM-NI 48425: 5.8 cm
TL; KPM-NI 48427: 7.2 cm TL

Family Pholidae =3 F ¥ > RE
Pholis nebulosa (Temminck & Schlegel, 1845) =
NN
KPM-NI 25377: 10.2 cm SL; KPM-NI 48445: 6.4 cm
SL; KPM-NI 48966: 16.0 cm SL

Family Pinguipedidae 35 ¥ X&
Parapercis kamoharai Schultz, 1966 %7€/ ~7 7
XA

KPM-NI 42525: 4.8 cm SL
Parapercis pulchella (Temminck & Schlegel, 1843)
FZ7FA

KPM-NI 21725:10.0 cm
Parapercis snyderi Jordan & Starks, 1905 =7 7 A
k7 &2

KPM-NI 25209: 6.4 cm SL

Family Creediidae £ > R#}
Limnichthys fasciatus Waite, 1904 » &3 > 78
KPM-NI 21985: 3.9 cm SL; KPM-NI 25225: 3.2 cm
SL; KPM-NI 25368: 3.5 cm SL; KPM-NI 25369: 3.7 cm
SL; KPM-NI 48933: 3.8 cm SL

Family Tripterygiidae ~E ¥ > R%
Enneapterygius etheostomus (Jordan & Snyder,
1902) ~EF R

KPM-NI 18524: 5.7 cm SL; KPM-NI 21976: 5.3 cm
SL; KPM-NI 25223: 5.0 cm SL; KPM-NI 25380: 4.0 cm
SL; KPM-NI 25381: 4.1 cm SL; KPM-NI 25382: 4.5 cm
SL; KPM-NI 25383: 4.9 cm SL; KPM-NI 25384: 4.4 cm
SL; KPM-NI 25385: 4.2 cm SL; KPM-NI 25386: 4.5 cm
SL; KPM-NI 25387: 4.2 cm SL; KPM-NI 25388: 3.6 cm
SL; KPM-NI 25389: 4.2 cm SL; KPM-NI 25390: 4.0 cm
SL; KPM-NI 25391: 4.2 cm SL; KPM-NI 25392: 4.6 cm
SL; KPM-NI 25393: 5.0 cm SL; KPM-NI 25416: 4.4 cm
SL; KPM-NI 25417: 5.2 cm SL; KPM-NI 25418: 5.3 cm
SL; KPM-NI 25419: 5.0 cm SL; KPM-NI 25420: 4.2 cm
SL; KPM-NI 25421: 5.2 cm SL; KPM-NI 25422: 5.9 cm
SL; KPM-NI 25423: 5.5 cm SL; KPM-NI 25424: 4.3 cm
SL; KPM-NI 25425: 4.5 cm SL; KPM-NI 25426: 4.8 cm
SL; KPM-NI 25427: 4.6 cm SL; KPM-NI 25428: 4.7 cm
SL; KPM-NI 25429: 4.8 cm SL; KPM-NI 25430: 5.3 cm
SL; KPM-NI 25431: 5.1 cm SL; KPM-NI 25432: 5.3 cm
SL; KPM-NI 25433: 4.8 cm SL; KPM-NI 25434: 5.4 cm
SL; KPM-NI 25435: 4.5 cm SL; KPM-NI 25436: 4.6 cm
SL; KPM-NI 25437: 4.5 cm SL; KPM-NI 25438: 4.2 cm
SL; KPM-NI 25439: 4.4 cm SL
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Family Chaenopsidae 314 > 7R%}
Neoclinus bryope (Jordan & Snyder, 1902) =/ %
VR

KPM-NI 18523: 6.7-6.9 ¢cm SL (N = 2); KPM-NI
18855: 6.6 cm SL; KPM-NI 18856: 7.5 cm SL; KPM-NI
18857: 6.7 cm SL; KPM-NI 18858: 6.9 cm SL; KPM-NI
18859: 7.2 cm SL; KPM-NI 18860: 6.9 cm SL; KPM-NI
18861: 6.5 cm SL; KPM-NI 18862: 5.6 cm SL; KPM-NI
18863: 6.4 cm SL; KPM-NI 18865: 7.8 cm SL; KPM-NI
18866: 6.7 cm SL; KPM-NI 18869: 6.2 cm SL; KPM-NI
18870: 7.2 cm SL; KPM-NI 18871: 6.9 cm SL; KPM-NI
18872: 6.9 cm SL; KPM-NI 18874: 7.0 cm SL; KPM-NI
21980: 4.5 cm SL; KPM-NI 21981: 6.2 cm SL; KPM-NI
40096: 7.5 cm SL; KPM-NI 48445: 6.4 cm SL; KPM-NI
49555: 6.5 cm SL
Neoclinus lacunicola Fukao, 1980 F 7 7} =2/ %
NN

KPM-NI 22952: 5.0 cm SL; KPM-NI 22953: 5.2 cm
SL; KPM-NI22973: 5.1 cm SL; KPM-NI 23011: 5.6 cm
SL; KPM-NI 23012: 5.2 cm SL; KPM-NI 23013:5.2 cm
SL; KPM-NI 23014: 5.4 cm SL; KPM-NI 23015: 5.6 cm
SL; KPM-NI 23016: 5.7 cm SL; KPM-NI 23017: 5.2 cm
SL; KPM-NI 23407: 4.3 cm SL
Neoclinus okazakii Fukao, 1987 7 7 A Y 227 ¥R

KPM-NI 29495: 2.9 cm SL
Neoclinus toshimaensis Fukao, 1980 ~ 7~ =/
FR

KPM-NR 43935

Family Blenniidae 4 v ¥ > 7R#}
Aspidontus dussumimei (Valenciennes, 1836) 7 =
AT XK

KPM-NI 48972: 6.3 cm SL
Aspidontus taeniatus taeniatus Quoy & Gaimard,
1834 =k /7 AT X N

KPM-NI 23413: 5.4 cm SL
Cirripectes polyzona (Bleeker, 1868) I / 7 — /)L
e

KPM-NI 23025: 2.4 cm SL
Entomacrodus stellifer stellifer (Jordan & Snyder,
1902) 7R % 2R

KPM-NI 21986: 6.0 cm SL; KPM-NI 21990: 9.7 cm
SL
Istiblennius enosimae (Jordan & Snyder, 1902)
=Ry

KPM-NI 18854: 5.8 cm SL; KPM-NI 21989: 8.1 cm
SL; KPM-NI 22969: 6.6 cm SL; KPM-NI 22981: 4.6 cm
SL; KPM-NI 48922: 9.3 cm SL
Omobranchus elegans (Steindachner, 1876) 771

KPM-NI 18525: 5.1 cm SL; KPM-NI 21991: 6.3 cm

SL; KPM-NI 22366: 1.5-1.6 cm SL (N = 2); KPM-
NI 22971: 6.0 cm SL; KPM-NI 25351: 6.4 cm SL;
KPM-NI 48926: 5.3 cm SL
Parablennius yatabei (Jordan & Snyder, 1900)
A VX R

KPM-NI 21987: 6.0 cm SL; KPM-NI 21988: 7.2 cm
SL
Petroscirtes breviceps (Valenciennes, 1836) =%
VR

KPM-NI 21589: 7.9 cm SL; KPM-NI 25341: 6.6 cm
SL; KPM-NI 25352: 6.6 cm SL; KPM-NI 25353: 6.8 cm
SL
Petroscirtes springeri Smith—Vaniz, 1976 7 % 45+
=UF R

KPM-NI 48973: 8.3 cm SL
Plagiotremus rhinorhynchos (Bleeker, 1852) X 7
IF R

KPM-NI 21982: 3.8 cm SL
Plagiotremus tapeinosoma (Bleeker, 1857) 7 > 7
0 AYX R

KPM-NI 21983: 3.9 cm SL

Family Gobiesocidae /34 &

Aspasma minima (Déderlein, 1887) & /37 7

KPM-NI 18767: 4.8 cm SL; KPM-NI 21984:
3.8-4.2 cm SL (N = 2); KPM-NI 25214: 3.5 cm SL;
KPM-NI 48429: 4.0 cm SL
Conidens laticephalus (Tanaka, 1909) 7> = 7
N7 A

KPM-NI 19861: 3.6 cm SL; KPM-NI 23411: 2.0 cm
SL
Pherallodus indicus (Weber, 1913) 7&x Y & /37 4

KPM-NI 22375: 2.3 cm SL; KPM-NI 48976: 2.4—
3.0cm SL (N=2)

Family Callionymidae X R%}
Diplogrammus xenicus (Jordan & Thompson, 1914)
a7 XAY

KPM-NI 42512: 7.1 cm SL
Minysynchiropus kiyoae (Fricke & Zaiser, 1983)
EAT 7Y

KPM-NI 48950: 3.0 cm SL
Neosynchiropus ijimae (Jordan & Thompson, 1914)
Y~ KU

KPM-NI 25219: 8.0 cm SL
Neosynchiropus ocellatus (Pallas, 1770) =7 U >~
)

KPM-NI 19867: 2.9 cm SL
Paradiplogrammus enneactis (Bleeker, 1879) /~7"
EX A
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KPM-NI 41731: 4.5 cm SL
Repomucenus beniteguri (Jordan & Snyder, 1900)
FEXAY

KPM-NI 19963: 11.8 cm SL; KPM-NI 21978:
15.3 cm SL; KPM-NI 22995: 6.3 cm SL; KPM-NI
25366: 14.2 cm SL; KPM-NI 25376: 4.0 cm SL
Repomucenus lunatus (Temminck & Schlegel,
1845) X A ) =F

KPM-NI 29332: 3.8 cm SL
Repomucenus ornatipinnis (Regan, 1905) & ~ X
A

KPM-NI 21979: 7.5 cm SL; KPM-NI 48438: 5.8 cm
SL

Family Gobiidae /\t#}
Amblyeleotris japonica Takagi, 1957 % 7/~
KPM-NR 191889
Asterropteryx semipunctata Riippell, 1830 7~ >/~ &
KPM-NI 23476: 4.7 cm SL
Bathygobius cocosensis (Bleeker, 1854) A ¥ 7 &
NP
KPM-NI 22962: 3.1 cm SL
Bathygobius fuscus (Riippell, 1830) 27 E/~E
KPM-NI 22004: 2.8 cm SL; KPM-NI 22341: 6.1 cm
SL; KPM-NI 22347: 3.7 cm SL; KPM-NI 22963: 3.1 cm
SL; KPM—-N 022968: 4.4 cm SL; KPM-NI 40266: 4.3 cm
SL; KPM-NI 41732: 3.7 cm SL
Chaenogobius annularis Gill, 1859 7 =/~
KPM-NI 21992: 2.6-2.9 cm SL (N = 2); KPM-NI
21997: 1.9 cm SL; KPM-NI 21999: 1.9-2.8 cm SL (N
=2); KPM-NI 22942: cm SL; KPM-NI 22957: 1.9 cm
SL; KPM-NI 22958: 2.8 cm SL; KPM-NI 22959:
3.4 cm SL; KPM-NI 42505: 2.6 cm SL; KPM-NI 42506:
4.9 cm SL
Chaenogobius gulosus (Guichenot, 1882) K= X
KPM-NI 22954: 3.4 cm SL; KPM-NI 22960: 4.8 cm
SL
Clariger cosmurus Jordan & Snyder, 1901 & ¥ =
NP
KPM-NI 21996: 2.3 cm SL; KPM-NI 48925: 2.3—
3.1em SL (N =2)
Clarigersp. v m b7t vn g
KPM-NI 21995: 2.4 cm SL
Eviota abax (Jordan & Snyder, 1901) 7 /&
KPM-NI 18868: 3.0 cm SL; KPM-NI 22003: 2.3—
2.9 cm SL (N = 2); KPM-NI 22005: 2.3-3.5 cm SL (N
=6); KPM-NI 22350: 3.4 cm SL
Eviota masudai Matsuura & Senou, 2006 7 71
NP
KPM-NI 23019: 2.5 cm SL

Eviota prasina (Klunzinger, 1871) 7> =2 7 X R
NP
KPM-NI 18867: 2.7 cm SL; KPM-NI 26276: 2.2 cm
SL
Favonigobius gymnauchen (Bleeker, 1860) & £ /~\E
KPM-NI 48439: 6.1 cm SL
Gnatholepis anjerensis (Bleeker, 1851) A4 E > /&
KPM-NI 41738: 2.9 cm SL
Gymnogobius petschiliensis (Rendahl, 1924) A
&Y
KPM-NI 21998: 2.8 cm SL; KPM-NI 23394: 2.3 cm
SL
% FEEIMNE O EEETIEEIC2~5A
(AFHERDM B L. Z OB O/NA)ITlE 4 ~6
HICHEE 3 em EEOREAERFATHETD Z &
DEIBAD (IR - BEE, 2011), FHAHATIC
NIITT o DBV TN D Z & FEARDER
£ HMRZNZHL 2006 46 H 3 H I L T2000 4 5
A29HTHLZ &b, WEN~DOB EZPEx
TEE R LIz o & b s,
Istigobius campbelli (Jordan & Snyder, 1901) 7
Y UNE
KPM-NI 18082: 6.1 cm SL; KPM-NI 18083: 6.9 cm
SL; KPM-NI 18608: 3.4 cm SL; KPM-NI 19962: 5.2 cm
SL; KPM-NI 22344: 6.6 cm SL; KPM-NI 22367: 4.2 cm
SL; KPM-NI 25340: 6.8 cm SL; KPM-NI 40098: 3.3 cm
SL; KPM-NI 40265: 7.7 cm SL
Istigobius hoshinonis (Tanaka, 1917) &/ /&
KPM-NI 42510: 7.5 cm SL
Luciogobius guttatus Gill, 1859 X I AE
KPM-NI 21993: 4.8 cm SL; KPM-NI 21994: 4.1 cm
SL
Priolepis borea (Snyder, 1909) X #F% 2 €
KPM-NI 22368: 2.3 cm SL
Priolepis cincta (Regan, 1908) > /7 A /&
KPM-NI 48452: 1.2 cm SL
Pterogobius elapoides (Giinther, 1871) & X /3 U
KPM-NI 22346: 7.5 cm SL
Pterogobius virgo (Temminck & Schlegel, 1845)
=V AN
KPM-NI 48936: 10.4 cm SL
Pterogobius zonoleucus Jordan & Snyder, 1901
Fx 7
KPM-NI 22348: 5.5 cm SL
Sagamia geneionema (Hilgendorf, 1879) # £/ &
KPM-NI 19872: 6.1 cm SL
Tridentiger trigonocephalus (Gill, 1858) 7 7 4 &
AN
KPM-NI 22000: 5.1 cm SL
Valenciennea strigata (Broussonet, 1782) 7 71 /~F
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NP
KPM-NI 48971: 3.3 cm SL
Luciogobius sp. X X A/ B R AR ERE
KPM-NI 48929: 4.1 cm SL
& B iE2 (2013) oA Y I I AA~nE
Luciogobius sp. 6 IZ{EL 2 3RS L E (X 3-A),
Family Ptereleotridae 77 v == U B F}
Parioglossus dotui Tomiyama, 1958 ¥ ¥ £
KPM-NI 22002: 3.8 cm SL
Ptereleotris evides (Jordan & Hubbs, 1925) 7 1 =
U o\¥
KPM-NI 48945: 3.2 cm SL
Ptereleotris hanae (Jordan & Snyder, 1901) 7~} /&
KPM-NI 19860: 3.9 cm SL

Family Ephippidae ¥ > 19454 &
Platax orbicularis (Forsskal, 1775) 7> 3 7 > X
AT

KPM-NI 22009: 6.9 cm SL

Family Siganidae 7 4 3%}
Siganus fuscescens (Houttuyn, 1782) 7 A =
KPM-NI 22006: 11.2 cm SL

Family Zanclidae v/ % %
Zanclus cornutus (Linnaeus, 1758) 7 / & 3
KPM-NI 22010: 6.9 cm SL

Family Acanthuridae =+ 4% 1 %
Acanthurus dussumieri Valenciennes, 1835 =% %
VT UNF
KPM-NI 48440: 10.9 cm SL

Acanthurus triostegus (Linnaeus, 1758) '~/ ¢
KPM-NI 48942: 2.4 cm SL

Acanthurus xanthopterus Valenciennes, 1835 7 &

INTE
KPM-NI 22007: 6.0 cm SL

Naso unicornis (Forsskal, 1775) 7 > 7/ %
KPM-NI 48443: 5.5 cm SL

Prionurus scalprum Valenciennes, 1835 =+ % 1
KPM-NI 22008: 2.7 cm SL

Family Sphyraenidae 71 < X%}
Sphyraena japonica Bloch & Schneider, 1801
YR~ A

KPM-NI 22372: 4.6 cm SL
Sphyraena obtusata Cuvier, 1829 # A UV 71 < A
KPM-NI 19950: 3.2 cm SL; KPM-NI 19951: 4.6 cm
SL; KPM-NI22011: 4.4 cm SL; KPM-NI 23473: 3.1 cm
SL

A
B

f-mj S -

Fig. 3. A: Luciogobius sp., KPM-NI 48929, 4.1 c¢m SL. B:
Scomber japonicus, KPM-NI 48924: 4.9-5.1 cm SL (N =
2). All pictures were taken by S. Endo.

3.A: X I A BJEAEER Luciogobius sp., KPM-NI
48929, 4.1 cm SL; B: ~ %~ Scomber japonicus, KPM-
NI 48924: 4.9-5.1 cm SL (N = 2). A-B: izt i) AHR .

Family Scombridae +/\f}
Scomber japonicus Houttuyn, 1782 « H 3
KPM-NI 48924: 4.9-5.1 cm SL (N = 2)
5 Ak (1974) R - KK (20060) 7> 5 A
FEOWE L7 <. AEARITELE R EHIZ I T H M
—OREkE 725 (X 3-B),

Order Pleuronectiformes 5 L - B
Family Paralichthyidae &5 * &l
Paralichthys olivaceus (Temminck & Schlegel,

1846) & 7 A

KPM-NI 22012: 6.1 cm SL; KPM-NI 26687: 14.2 cm
SL
Tarphops oligolepis (Bleeker, 1858-59) 7 7 A 77
LA

KPM-NI 48943: 3.0 cm SL

Family Bothidae #)L< /LA &
Bothus pantherinus (Riippell, 1830) %" % /L~ 7j
LA
KPM-NI 48962: 5.4 cm SL

Family Pleuronectidae 5 L 1 %l
Pseudopleuronectes yokohamae (Giinther, 1877)
~aFlLA

KPM-NI 23465: 5.5 cm SL
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Family Soleidae 44>/ L 4%

Aseraggodes sp. LA AT ) UK

KPM-NI 19868: 2.1 cm SL; KPM-NI 19869: 2.5 cm
SL; KPM-NI 42514: 9.7 cm SL
Heteromycteris japonica (Temminck &
Schlegel,1846) %% /) v 4

KPM-NI 42519: 3.2 cm SL
Zebrias zebrinus (Temminck & Schlegel, 1846)
DA

KPM-NI 49552:21.0 cm SL

Family Cynoglossidae >3/ 4%
Paraplagusia japonica (Temminck & Schlegel,
1846y v a7 ) &

KPM-NI 16901: 28.8 cm SL; KPM-NI 25367: 21.0 cm
SL

Order Tetraodontiformes 7% B
Family Balistidae > 55 h7/\¥F
Balistoides viridescens (Bloch & Schneider, 1801)

dIvELUHT
KPM-NI 22015: 3.1 cm SL; KPM-NI 22016: 5.3 cm
SL

Family Monacanthidae 5 7/\¥#

Aluterus scriptus (Osbeck, 1765) ~/ 7 3/ %

KPM-NI 22999: 6.1 cm SL
Brachaluteres ulvarum Jordan & Fowler, 1902
T A Y NF

KPM-NI 48937: 5.9 cm SL
Cantherhines pardalis (Riippell, 1837) 7 I A U~
VT NF

KPM-NI 25227: 9.1 cm SL
Paramonacanthus oblongus (Temminck &
Schlegel, 1850) = /¥

KPM-NI 48444: 4.1 cm SL
Rudarius ercodes Jordan & Fowler, 1902 7 I A/

KPM-NI 25342: 4.9 cm SL
Stephanolepis cirrhifer (Temminck & Schlegel,
1850) /1 U /¥

KPM-NI 22013: 1.9-2.3 cm SL (N = 2); KPM-NI
22014: 4.7 cm SL; KPM-NI 22966: 2.1 cm SL
Thamnaconus modestus (Giinther, 1877) v~ 7
N

KPM-NI 41745: 6.5 cm SL

Family Ostraciidae /\2 7 7' #}
Lactoria diaphana (Bloch & Schneider, 1801)
7 AR A

KPM-NI 22351: 18.1 cm SL

Lactoria fornasini (Bianconi, 1846) >~ 7 I A X A
KPM-NI 40078: 9.0 cm SL; KPM-NI 40079: 7.5 cm

SL

Ostracion cubicum Linnaeus, 1758 X7 I a7 7/
KPM-NI 22017: 1.5 cm SL

Ostracion immaculatum Temminck & Schlegel,

1850 N2 7 7
KPM-NI 22357: 12.2 cm SL

Ostracion meleagris Shaw, 1796 7 w x> 7
KPM-NI 42515: 3.4 cm SL

Tetrosomus reipublicae (Ogilby, 1913) /~~ 7 2/
KPM-NI 19958: 3.5 cm SL

Family Tetraodontidae 7 %'#}
Canthigaster axiologa Whitley, 1931 7~ 7 &% >
Fx 777

KPM-NI 25228: 2.8 cm SL; KPM-NI 25372: 3.0 cm
SL
Canthigaster rivulata (Temminck & Schlegel,
1850) ¥4~ 7
KPM-NI 25354: 4.2 cm SL; KPM-NI 25355: 3.1 cm
SL
Takifugu chrysops (Hilgendorf, 1879) 7 71 A 7 7
KPM-NR 43939
Takifugu pardalis (Temminck & Schlegel, 1850)
e
KPM-NI 22354: 9.6 cm SL
Takifugu alboplumbeus (Richardson, 1845) 7 =~
KPM-NI 22356: 11.4 cm SL

Family Diodontidae /\1) >R H
Chilomycterus reticulatus (Linnaeus, 1758) A > %7
77

KPM-NI 23374: 26.2-32.9 cm SL (N = 2)
Diodon holocanthus Linnaeus, 1758 /~U & > 7R
KPM-NI 19238: 13.1 cm SL; KPM-NI 22355: 13.2 cm
SL
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Development and Practice of a Learning Program Incorporative the
Preparation and Observation of the Petrographic Thin Sections
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Preparation and Observation of the Petrographic Thin Section
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Fig 1. Flowchart for preparation of petrographic thin sections.
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Fig 1. Continued.
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Preparation and Observation of the Petrographic Thin Section

X 2. {2 v F 2N L7 #ghE B ofEil

a iz y FOE A, 1y Z—F A4 72 AT VRS b —H O a y Z7OIKHE ) K 5 mm OALEI , &S 2 mm, B
30mm OEATERBADRESOREDIT D . o EHDOAROESMRIAE RS . d: 526K .

Fig 2. Preparation of observation tool by paper cup. a: Cutting out the bottom of the paper cup using a cutter knife. b: Drill a hole that is
about 5 mm from the bottom of one paper cup and contains a rock preparation with a height of 2 mm and a width of 30 mm. c: Puta

polarizing plate on the bottom. d: Completion.
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Fig 3. Shooting in a microscope mode of a digital camera. Place
the petrographic thin section on the polarizing plate and
place the polarizing plate on it and shoot it.

B 4. 72N AT OEEIEEE— N TR L2 Rtk K
o2zl . FHOEAEN 11 mm. a: BB —7 — b
BEARR—T—.

Fig 4. Photograph of andesite from Hakone volcano by
microscope mode of digital camera. The diameter of the
circle is 11 mm. a: plane-polarized light, b: crossed polars.
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K5 7 4V AAF X F—CTAFX ¥ LIEFRKLOR
g . FIOEAED 12 mm. a: BHER— 7 — . b: AR —
7—.

Fig 5. Photograph of andesite from Hakone volcano by film
scanner and polarizing plate. The diameter of the circle is
12 mm. a: plane-polarized light, b: crossed polars.
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Fig 6. Projection of petrographic thin section using slide projector. a: A polarizing plate and a petrographic thin section slip in a
35 mm positive film mount. b: Projection of granite thin section by crossed polars.
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Table 1. List of rock samples used for lectureship of petrographic thin sections
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Table 2. Checklist for checking rock-forming minerals and texture of igneous rocks
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Fig 7. An example of observation report of petrographic thin section at Musashi High School. A sketch of the thin

section is modified from Sukensyuppan CO., Ltd. (1997).
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Fig 8. Lectureship of making and observation petrographic thin sections at outdoor. a: To explain the rocks at river beach. b: Break a
rock sample with a small hummer. c: Polish a rock chip using sandpaper. d: To explain the petrographic thin sections by polarizing
microscope attached a digital microscope camera. e: Adhere a rock chip and slide glass using lakeside cement. f: Measure

temperature of steel plate with infrared thermometer.
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Fig. 2. Flyer of the special exhibition.
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Fig. 1. Layout of the special exhibition.

3. oRENORRT. —BEDOEARDVES 5.6 A— ML
Fig. 3. Exhibited surface peel specimens.
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AR THNT F =

Fig. 4. Exhibited surface peel specimens.

5. b RIVETTRER.
Fig. 5. Surface peel specimen hanging from the tunnel frame.
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Fig. 6. Surface peel specimen with film mirror.
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Fig. 7. Hands-on experiment equipment of fault movement.
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Fig. 8. Hands-on experiment equipment of liquefaction.

9. oREEN T OHIE A EER.
Fig. 9. Daily layers made in the special exhibition room.

B4 10. MG AKER (U bYA= —F &F
P AL T 2 ) N— « DA EF L Em2)).
Fig. 10. Experiment of running water and geography.
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Fig. 11. Multi-layered explanation in the exhibition.
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Fig. 12. Non-verbal explanation by illustration.
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Fig. 13. Words Balloons of original character.
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Fig. 14. Leaflet for children.
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Fig. 15. Questionnaire form for visitors.
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Table 2. Ranking of the popular specimens and the reasons
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B 16. TREIMEORR (NKEE207).
Fig. 16. "Artistic" surface peel specimen.
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Fig. 17. Surface peel specimen from Sugita shell mounds.
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Fig. 18. Questionnaire result of visitors” impression for the exhibition.
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Table 1. List of archive materials of Kanagawa Prefectural Museum of Natural History
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Table 2. Temperature and relative humidity (RH) specifications using the risk management concept. At general museums,
setpoint or annual average is a value between 15 °C and 25 °C, 50 %RH. Modified from Michalski (2004)
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Fig. 1. Conditions of the archive materials in the storage. (a: cabinets made out of paulownia-wood, b: acid free boxes, c: materials

waiting arrangement).
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2. CPU /L — L TOERI OB (a: 7REN S Kz CPU V—2L b Bl e v 7 —).
Fig. 2. Conditions of the archive materials in the CPU room (a: CPU room is located in the exhibition room, b: lockers for housing
photographic films).
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Fig. 3. Fluctuations of temperature and RH (June 20 - July 19, 2018).
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