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Hakone-Tokyo Tephra in the Southern Part of Miura Peninsula,
Kanagawa, Japan

AERRACHEE D

Tomohiro KasamaV

Abstract. Hakone-Tokyo tephra consists of air fall pumice deposits named Hk-TP and pum-

ice flow deposits. The lowest unit of the Hk-TP is usually thicker on the Miura Peninsula and

its distribution axis may be more towards the east. On the contrary, the upper one of two

coarse-grained pumice fall units of Hk-TP is relatively thinner and its distribution range may

be more northward. The total thickness of Hk-TP may be thicker than previous estimates.

Massive pumice flow deposits, named Hk-T(pfl), are newly found at two outcrops in the Miu-

ra Peninsula, suggestive of a wider distribution of the pumice flow.

Key words: fall unit, Hakone-Tokyo tephra, Miura Peninsula, pumice flow deposit
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reference area.
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Hakone-Tokyo Tephra in Miura Peninsula

Fig. 3. Examples of definition of fall units and pumice flow deposits divisions.

3R =y b EEATHER O X 5.



T. Kasama

40

N = = = ! Tokyo

I\ e . Yokohama
ok 1\ : Miura

20 -

relative unit thickness (%)

PO TP TP2  TP3 TP4
fall unit
Fig. 4. Ratios of the thickness of each fall units to total thickness
of Hk-TP.
[ 4. % F= = hO Hk-TP £JBEIZXI 2 EIA.

5 TP6  TP78

Wi FEIC R 6N 5B KILIKE T, 1T-oZ 07
DHIIRWVEEIES & H A3, TN T otk g
JEAEA L DAL RN 22 2o 72, TP-1. TP-2
T E IR 2 AR AaN LR T2=y b
Toh D, TP-1 1L HYLDRiR 05~ 3 mm, &K
B S mm, TP21ZFELC< 1 ~5mm, 7 mm T,
TP-1 X TP2 L VHZWAIZR 25, ZHiEE S
NoHER - MO EN DIV TH D (KR -
(I ' ,2005), TP-3, TP-5 T HLkL 72 & (0 8% £7 7>
b T2=y T, TP-3XH L DRIfRS ~
10 mm. AR 18 mm. TP-5XR L < 3~ 10
mm, 15mm CT»H o72, TP-3IThiE, BEND

\
)

0 5 10 15 20 (km)

Fig. 5. Distribution map of Hk-TP (Modified from Harada, 1976).

5. FEREURIEA O AR (FH , 1976 2.

Hk-TP O{E B i B O HEFE & B 2 B, =7
DHILTIIEBEDKI 40 %< 2 HHD TS (K
4), TP-3 D7 - O E A BiL TP-5 12~
2, WA WEIZHR 2 %, TP-4 1L TP-3 & TP-5
DO ORI IR 2288 A & & T/ ©, BT
ORIFE 2 ~ 8 mm, FAKIFE 12 mm, HH - L
WCE A, B R 25, TP-6 1XJEALT 5 & FIKLE
BICHET HKIKIZE LS Th D08, A
HUR ClXIZ-> £ 0 LRO LN ABEIEITEN -T2,
TP-7 X TP-5 LA T & 1T ELIF DR a3 Fe 7 2 R
AR . TP-8 1L A A K AR
Db LESTH D, HITEF - N E< & F
AU, A OWEIRIX TP-5 A TFICl~ S Ly, =
HEERE T, TP-7 & TP-8 OELFULIX Sy LI
SWEBRENE L, BiBOBET2=y MNaREO g
TIEHEHFIT L TR o7z, HICH SRR 3
~ 8 mm. HAHEIL 15 mm TH o7,

Hk-TP D& BET1=Y FOBREOFHIZDONT

A ML TR 51 5 Hk-TP D& F2=v bk
DX 7R JEIZIZ DWW T, Z DT 7 7 D43 Aii il
(BTHT, 1971) L CEbnbAed T mIcHERE L
72 Hk-TP & [bi U7z, HeEIIRE T = bk A3i-
TV 5 M A2, 5, 8, 9, 11, 14, 15, 16, 18,
19, 20, 21 OFHHIFER & ARG M & LT
Emino 7R (K1, b2 5REEHE D 12 60 ~

10 «—thickness (cm)
A — dispersive axis
"= EEE TP-E

— TP-D
— TP-C
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Fig. 6. Distribution map of Hakone-Tokyo tephra. Modified from Machida (1971).
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Report of Visual Observation on Topographic and Geologic Features of the
Sagami Knoll, Central Sagami Bay and the Iro Submarine Canyon, South of
Izu Peninsula, Based on the Deep Ocean Floor Survey System DEEP TOW

during the YK14-22 Cruise

EABERD - LRI D - KENED - 77 [EH—Y - BEFHRAESY - BEilEY Y -
JIE AIS - BEHAHRET D » 2014 KO-OHO-O DZ A L /8 —3

Naoki TAkAHASHI", Hiroyuki YAMASHITA?, Mitsuharu OsHIMA?, Shin’ichi Mor1?, Kantaro
Fuioka®, Shigeyuki HIrRosg”, Hajime Kawakamr¥, Yukiko Fuir® and members of the
2014 KO-OHO-O group

Abstract. From December 27 to 28, 2014, using the deep sea survey system DEEP TOW on
the Research Vessel “Yokosuka” YK 14-22 cruise (KO-OHO-O cruise IV), Japan Agency for Ma-
rine-Earth Science and Technology (JAMSTEC), we conducted submarine surveys at the Sagami
Knoll in the Sagami Bay in twice (YKDT # 160, # 161), and at the branch of the Iro Submarine
Canyon in the southern Izu Peninsula offshore (YKDT # 162). In the Sagami Knoll, the survey was
made along the steep slope of the south side of the Knoll and the dive started from the middle terrace
and then progressed in the direction of rising along the slope. The slope consists mainly of mudstone,
but three to four layers of conglomerate were found therein. Ten rock samples were collected by the
dredgers during the dive (YKDT # 161). In the branch of the Iro Submarine Canyon, diving started
from the downstream side, focusing on the stricture part of the canyon midstream, passing through
the narrowing toward upstream, and finally rose up the ridge-like topography of the narrowing. Out-
crops were widely observed near the stricture, where were found the conglomeratic body in the lower
and the layered and massive complex in the upper. The valley floor of the stricture part was sandy
and/or pebbly and ripple marks were widely observed on the sea floor. Those ripple marks show the
flow direction mostly from the downstream side to the upstream side. It is not a normal flow along the
canyon, and infers some flow due to bottom current. On the basis of the rock samples collected in this
submarine survey, we examined the compositions of volcanic rocks and confirm that they are andesite
to dacite.

Key words: Iro Canyon, KO-OHO-O, Sagami Bay, Sagami Knoll, YK 14-22
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Fig. 1. Topographic map of the Sagami Bay and adjacent area, and the deep sea floor survey system DEEP TOW (YKDT) diving point
on the YK14-22 cruise, the Sagami Bay (No.8: YKDT #160, #161 dive), southern off the Izu Peninsula (No.9: YKDT #162 dive).
Diving points of past KO-OHO-O cruise (I, II, III) are indicated in all (No.1~7) (Fujioka ef al., 2014; Shibata et al., 2015; Takahashi
et al., 2016). The submarine contour map is based on the digital data J-EGG500, which was issued by the Japan Oceanographic
Data Center of Japan Coast Guard. The summit level map of the terrestrial area is based on 250 m mesh digital data, which was

issued by the Geographical Survey Institute.
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2014; 52 HIED>, 2015; EfGIED>,2016). MBI, BAURET —Z &% —0 TI-EGG500 (HAJE 500m A > =
WM T — %)) L ELHEERO HEH#XK 250m A v =2 (&) ] 24868 L7-. GMT 12 THEX.
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EABEE 20144512 H 27 B 7R 11 2y (G57K)
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DJRAERT DAY O BB EIT 572, Mk
M % Fig. 2 (&, AHBIEELE% Table 1 12”9,
BEMR - #E - FEAUIKE LIITm T, 22
Z 709 AR AR B R AR O TR B OB AL O T Z
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Fig. 2. Track chart and lithological map of YKDT #160 and #161 dive at the Sagami Knoll in the Sagami Bay. Track chart of HPD #907
dive (KO-OHO-O I cruise) is indicated in all (Fujioka et al., 2014).
2. 74—+ b (YKDT) #160 KO #161 IEMIOMBIX - EFAR. HPD #907 #ffl (KO-OHO-O I fifiifp) Offilfié

O CRT (BRI, 2014) . ABBDE PUFIROE I

A LT, MRETH-T-, =2 oAbl Hmic
BEE EATa X5 cBE L, LiIEs < IIwiE
JET, K 1,080 m 2> HILIEE & Bbndiinan
Hz (Fig. 3A). K% 1,044 m 2> HEEIED HEBL L
Too BHHICITHIBENBIR SN GERH Y | Jes
Mok S s EABN5 (Fig 3B), EREHIZA
AL, REtEEL KT 5 & Bbh e
RoFRmREZRL, GEIZE > TUIA—3—1
YT LTWD IR AT, BRI Sz ER sy
HE Rz, KEB2 mAIrb, BAaD
EHADIANHAIND L1270, AKHE 90T m
THREOHEANOHER SN D E S m OBE)E
OFIANBEL ST (Fig. 2 YKDT#160- @A ;
Fig. 3C), MK ENABCE Th D, TO®RITE

7ol &7 B H (Figs. 3D, 3F) . AAHNFEBIL 72
A TE A & HITKEE 787 m (Fig.2 YKDT#160- @
H5) BLUT55m (Fig. 3E) THEILE I,
KIET8T m DBEEBIX N VER L HDH L H T
bote, BEERITIEIZIREMAFELLZ LTk D,
KT 625 m 13T THE e OTEERIC 3 L. A o6
RBDPDLNERD | BIHITHEWE L, DIRE L
ool WEmICITEMNERET S EBbIDHE
KNE L BROEBITIZR S 1R oKL 728
FEWOHINTERY, MEEmITMIVETED
NH5HEOD, JEOT < FITIERRHBIO R I1F
Wk (CKRYERL -5 ?) AEBAICHEEL T
W5 EHERI S ALz, Wi O TEER OREER ~ T H R
ZLIEOLSBE LD BEE LT,
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Table 1. Visual observation log of YKDT #160 dive at the Sagami Knoll, in the Sagami Bay (see Fig. 2).
# 1. YKDT #160 FARLE ARG E o> B SBIEGCE (X2 2 1),

Site No. HEE - R P AKEm)  JEH H tHrod%
#160-1 35°06'52.80"N, 139°19'52.20"E 1,117 #bJE B, BB E)5.
1,113 #bie ANV SN I
1,111 #bie S [ XER. AILHUE.
1,080 FHIE AL (RE2).
1,044 HEREH FEAMEBL. KRR CEOIVETHIIARARRZS, BEBCIRO K HE
WETRT 2L BHERE (BE 2 ) OEEA M L-bOLHEIShS.
U, BEALIEHERTTS.
1,011 HERA AEBOYISL -T2 FEHE. FEEEROR IR E R
#160-2  35°07'9.589"N, 139°19'45.40"E 932 HEREE WD BolZWisanL.
930 HEFEE SR OYI ST TIANUIEHL 5. BBk DR IR E R~ T,
#160-3  35°07'12.19"N, 139°19'44.22"E 907 HEFEE BfEHY. BAOAENELL, Fio, WIKED.
861 HEFEA TIUCEHENROLND (JEA 2).
821 HEFEAE MR KREUMEA L.
#160-4  35°07'19.97"N, 139°19'41.85"E 787  HEREH HEHY. BEOMBEENEL, Fz, WIKEO. ER3H5.
755 HEREE HEEHY. BAOMBENELL, £, WIKED.
729 HEFREE JERE R R ().
#160-5 35°07'26.14"N, 139°19'39.08"E 660 HEREE n— 7R, WA TD.
625 HEREE ZOAHEETHEE (B2) . BRkoHERE BEBCRO R mR kA7
U 2). DA, M3 7R,
#160-6  35°07'33.38"N, 139°19'36.75"E 598 WHIE i e — 7 1E R,
591 WE KD AHZHOT-IEAHY. BolFWEZIETHEDNDA, NI
o (Ea?).
584 WO R DOZEREDY.
578 b RIS N E OB R DS EAFAE. ROB TR IX O3 &
HEN TS MBEOREOIRD T, RO )N AL
FTHERDLIND)
531 WIE KEDII(FUREL?).
510 IR by (B).
515 Wik A ANVE SNV
#160-7 35°08'03.13"N, 139°19'25.26"E 515 WiE HfEIEE.

3-2. YKDT #161 j&fn

2 YKDT#161- @ H15) .

L 2> L, YKDT #160 T

EMBER 20144 12 A 27 B 12159 97 (G5K)
~ 15% 06 4> (7% k)
BB - FERE AR T
EMEBmEE - Aok 35 E 06 4 55.80 Fb, HURR
139 £ 19 43 47.40 7 ~ L #& 35 £ 07 47 25.49 #,
HORE 139 19 4y 41.06 7

B SIS L 72 YKDT #160 & 1 EIE R/ —
FEHEITL, BP TRy Py 2 BALTERO
BE AR ATz, WA Fig2 (2, B8R0
% Table 2 127177,

BEMA - #h'E 55K AU YKDT #160 &[R4
(AR e AR o P B ORRERI O T T X |E
DK 1,100 m £ TR BJE Tdh - 7= (Fig. 2
YKDT#161- OH#), milEl & FERIC AL AL 7E 5 1R
Rt 2 ERH5 X5 #IT LT, WRIE DK
H1,000m v bdA EHERSh D A
DI HE B STz (Fig. 2 #161- QML) . /K
% 1,033 m 10 RS DA DE 2 bR IRE
WCRAUE L, K 1,014 m TEEAHBE L, B
HIPOHERT D LA LI, THLARFRIZ AR &
720, BEROEREZ R L T, KE 934 m
I CIX R OEADHUL S, KIE 98 m T
B AaNEEEED N, ZOMENS R
Ly Yy AL, fEtORELZ LA LT- (Fig.

BRINT-E) RO REROBRIEIIR N
inolz, F0%, A TEEROBEE EE (Fig
4A). KT 829 m (Fig. 2 YKDT#161- @ Hh 51 ) |
787 m (Fig. 2 YKDT#161- @55 ; Fig. 4B). 761
m (Fig. 2 YKDT #161- ©® #1/5 ; Fig. 4C) THII
RSB SN, WTRLL RAOAENS 2
0. WRBEL, BIXEN-72, 2055, K
%787 m. 761 m DB X YKDT #160 THIZR &
NEHOEIZIER—O b O EHER S v, K% 829
m OFEJE X, YKDT #160 CTlIfER T& Iahno iz
HLOTHD, KIET6l m OMEEJE LI 1T IRA 2 T
KEeAHLNDHLDOD (Fig. 4D), HEiHK R (EH
OWrmE) (MR H D, MRLOBENR L FEND
AREMEN B 5, W O TEFRIZ ULV VR I H O 7K
651 m CTHEE L7 (Fig. 2 YKDT#161- DH1A) ,
B TH, Loy Pyl A, K
(L5 8 5 5L (YKDT#161-R01 ~ RO5) . e S
& (YKDT#161-R06 ~ R10) MEEEL S CTU7z,
TR HE D — T I TRL O 2 = U 7B SRR 4 o
BREENLTWHWEHORRO LN, ZbiE
JKIE 908 ~ 651 m D DWT DML TRL v
yHiZEil Enie b o TH B,
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Fig. 3. Geological features of the Sagami Knoll (YKDT #160). A: Float of mudstone and black rocks at 1,065 m depth (between Site
#160-1 and 2). B: Outcrop of bedded sedimentary rocks covered by mud at 1,021 m depth (between Site #160-1 and 2). C: Outcrop
involving bad sorting breccia bed at 907 m depth (Site #160-3). D: Outcrop of bedded mudstone at 852 m depth (between Site #160-
3 and 4). E: Outcrop involving bad sorting breccia bed at 755 m depth (between Site #160-4 and 5). F: Outcrop of bedded mudstone
that have fine joint at 683 m depth (between Site #160-4 and 5).

3. AR OVEML (YKDT #160) TR SNCFTIRHEREO L 9. A ZROREKRA. BRESAORAHIELD
%, KE1,065m (Ml #160- O~@FH). B : plE L7fii. R 2 e 5 72, SN, K 1,021 m (4t
IR #160- O~OF]). C: BESEZETHRE. KO MEEN LY, IWUEY, K907 m (M #160-@). D : kfE

L7zIa D b7 HFE0H, KK 852m (MUR #160- @~@H]). E:HaBa BRI, KNOAENLRY, IBIKE,
KPET55m (MU #160- D~Of). F:pE L, M OEBLO S LIz Jeds OFFEE, K% 683 m (ML #160- @~OFfH).
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Table 2. Visual observation log of YKDT #161 dive at the Sagami Knoll, in the Sagami Bay (see Fig. 2).
# 2. YKDT#l61 MBS AR oo B iBiEs e (X2 2).

Site No. K« R 7K€ (m) Py H HiFTeR
#161-1  35°06'55.80"N, 139°19'47.40"E 1,100 #bJE A, WX, IIWAE.
1,092 Wie AROFHAE.
1,071 Whie iz 2L (B ?) . e —7 8158, ZohEUIEH<HL.
1,060 #He ZHEEBY (T, G BBk 1) (oY A0 2)
1,033 bR AL (65 ?).
1,014 HEREE FEEAHBL (R L= 2).
#161-2  35°07'06.28"N, 139°19'46.49"E 1,012 HEREE n— 7R, AR - .
961 HEREA a—7 %5 omT 5.
934 HEFEH JEHEHERES (RO DERHA Z).
910 HEfEAE - BEADIRAZ.
#161-3  35°07'12.23"N, 139°19'44.14"E 908 HEFEA RLo v N, BB S BT R4 757,
900 HEFEA B LT Jes O, B EEte.
833 MEREA WO BEAOIRAZ. BG5S,
#161-4  35°07'16.20"N, 139°19'43.80"E 829 HEfHE HEEHY. BAOMEENEL, BIGITKMOBENRS . EHRSHD.
795 HEREE RAEgE Reashaat.
#161-5 35°07'19.20"N, 139°19'43.20"E 787 HEREAE BEREHY. BAOAIENL . DIRVELLRHD.
766 HEREE JEE FRUH.
#161-6  35°07'20.40"N, 139°19'42.60"E 761 HEREAE HEHY. BOOAEENRZN. BEHRNRDD.
744 HEREAE BEL, ROV Jes I/ NI OBEE ST 2) .
723 HERESH-WOUE HERR, M OXRE AL,
715  HEREE B LT R s BB EE. HIDS BB 5.
688 HEFEA B L, AT EEIA.
681 HEfEA FE LT B R, MO EE AR E T D,
667 HEFREE FE LT B R (M BRIk O R IR E ).
#161-7  35°07'25.49"N, 139°19'41.06"E 651 HEREE AfE €.

3-3. YKDT #162 &

BB 2014412 A28 HSEF 102 (F5K)
~ 14125 %r (%)

BREE . A EEES~ GG B RS
EMBREE - Aoik 34 E 17 2 02.59 7b, HRR
138 & 49 43 51.08 > ~ AL 34 &£ 17 53 17.72 Fb,
FURE 138 & 51 47 25.10 7

BMANE 05 R 7 A R AR O H IS
GFETDHIEXRDO—DOTHD [FE-ERETEEA )
DOHIEHIIAZH A T, ZDO T 6 EHitE T
DOHIFE - HE O BB 21T o7, MK % Fig.
512, BUBIZRIE% Table 3 12”7,

EEMAS - #E . 5 ESUFKEE 1,700 m T, e
4 5 e M JEE A R R WS AFAE 3 2 HUTE B sk 2235 D <0
LTRHOBRIETHY , WK TH -7 (Fig. 5
O ), BEAPDWERO B CGRRE) (12
Mo CHEEI LTz, LIES IZRENp X,
DUDEPTEDIE D>, A~ TR XD B DfEED
BEL T e, KR 1,692 m C/NEUR 2 R EE A
BLL7=2, REDERICEDIL, BHITIRHTSH S,
IR OWENEZLIES < fix. KiE 1,677
m CHOBEHEAHBE L (Fig. 5 O, Eo
EWEZRTEIROBIE T, SHIIAHETH -
7= BRAFELIFEIKEN?), BORMIK LD,
Uy PN~—0 PNROLNTZ, KE1,654m NG
FEERNEAE LAt T2 (Fig. 5 @M, SEEIT#R
N EEEEZ R L TEY, BKAEE DR & E
bz (Fig. 6A). 1,632 m (i F T OEAHE

OHENERE L7-DE (Fig. 6B, C). £ B
i, BRIR TRV B e R E 2T ERE LR
ANERS>TEY (Fig. 6D), A E EiET 5
FTCLIELL VT, T O, WEISMEND
MR R sz (Fig. 5 @0 6012007 ),
Fo. ©HA (Fig. 5) 7D IXFRIH & iDL 4 i
DKL TWe, IEEICIZY v v~ —7 BNl
BTz, KIE 1,576 m > HERENTEE L, APE
Lleolz (Fig. 5 @HR), BERTRDOY v 7
N~v—r P—mIZH 5 (Fig. 6B), Z Z TIi3H
RIZRBENIZEA ER NI oTe, Uy T ~—
7 BRI AN RS 2 VALl Th
0. MEERO TR S E TR~ o K T F
T EnERINT, QA (Fig 5)
N H, WIER ORI > THEITH M &2 L # 7
WIS 2, WA O Fifl 0 R0 O 4 K %
AT KB L1547 mAENS, Uy T b~—27 )
ARHABRIZ 72D . HOHBI R EERRBO HbNbd K H I
72 olz, K 1,546 m CTHAT e HiBL 2 R DYes D
FEHENHE LU (Fig. 6F) . FPHIZIZIEE O RO
i b %< bz (Figs HuS@as 5@
T), @M (Fig. 5) THMZEB L, A
1o | PERIORBEZ Y 72 5 501F Eaid L S5
EAERR T 2 BARIK OHIE 2 R E ) D AREEIZI -
TERTBHL—F 2L ST, AKBHE152I m T, K
IOYEE R B D KL (2) D3RR b7,
KIE 1,510 m ) HEYE OFZEENHBL L, BEEND
DEHHREY OFTREME L H 5, KE 1,502 m TR

13



14

N. Takahashi et al.

Fig. 4. Geological features of the Sagami Knoll (YKDT #161). A: Outcrop of bedded mudstone that have fine joint at 795 m depth (be-
tween Site #161-4 and 5). B: Outcrop consisting of breccia at 787 m depth (Site #161-5). C: Outcrop consisting of breccia at 761 m
depth (Site #161-6). D: Outcrop of bedded mudstone that have fine joint at 710 m depth (between Site #161-6 and 7).

B 4. A OEHT (YKDT #161) CTBUE SNBEMIKEO X 5 3. ApkE L72ea O, i b0 b,
K795 m (MR #161- D~G]). B: BEENOMAK SN DEEIH. KK 787 m (LA #161-®). C: BEE DS
NDHIH. KR 761 m (ML #161- ©). D:plE L7cea OfEEH. FiEl bE80 5, KPE 710 m (HLS #161- ©~DHH) .

Ly Yy & T L (Fig. 5 @HL ; Fig. 6G). &
BEZZOEFE EH Lz, KE 1,492 m 5 i3ER
DOFEIEERE L (Fig. 6H) . BEZRER L Tz,
JKVE 1,446 m 2> DR N D 5002 L 720 | §ZIA
DAVHIR L TR & /e o 72, /K% 1,444 m (Fig. 5
@H ) CHEE L=,

B TH, FLoy Uy iR LIEEZ A, K
= B 5 s (YKDT#162-RO1, -R03, -R04, -R07,
-R10), VB & # 3 & (YKDT#162-R02, -R05,
-RO6) . BEIK ML 2 s (YKDT#162-R08, -R09) 73
BB SN TWDORMHE I, T FKE
1,502 ~ 1,444 m OO WTFHOHIAE TR L v
CyHiZEREnizb o ThH D,

4 FEHEEBES (YKDT #162 &) TR
Sz KILEROERFHIRE

4-1. EERH
YKDT #162 ¥t TE R S 41U 72 k1l A e R
YKDT #162-R01. YKDT #162-R03. YKDT #162-

RO7IZHOWT, BHATLNT— M EER L, HidE
BILOE— FHEEIT- T,

- YKDT #162-R01

ARENT, RHEAB L OHAE S, A7 A,
REERIL DB & AR B 725, — NHARIZ, &
£ 6.0 vol %, HANES 0.8 vol %, #H5EA 0.6
vol %, BEEKHE 0.5 vol % T, BEASLM D& HN
8 vol % &KV (Table 4) , AT NA T A
T4 T4y 7R R L, R RAERORESA
DRI % T T AR M E D E D D, RHEREA
DOBEFITAER | mm BEDOFRIRD AR T, K
X R CIT RGN BEE CTH D (Fig. 7A, B),
ARG OB TR K T 0.7 mm FEE O AR O
BIEMSE LT, #EA OB XK 1.0 mm
BEORROBEMER L LTHET S, MERITR
KTH02mm &/HNEV,

- YKDT #162-R03

AEHT., BHEAB L OERE S, &G,
BEERELDBES: & A HKN B 72D, T— FHEIZ, &
11102 vol %. HEEL 0.7 vol %. & HER
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Fig. 5. Track chart and lithological map of YKDT #162 dive at the Iro Submarine Canyon south off the Izu Peninsula.
5. 74 =7+ U (YKDT) #162 WALOMBIX - EFH. OF G- ByrE 7 A BRI

0.8 vol %. F&EkTL 1.3 vol % T&H o> 7= (Table 4),
#162-RO1 & e~ 2 L BESLELY O & LR 1K 13
vol % &0 <. R OEIE b DA
BHITH D, ARIINAT LT 4T 4 v 7k
EL, e BHERORE A ORI 2 T 7 A
RRMAEWE N D, BHEA OB IT R K
1 mm B OFER O A AL T, K& 2l Tk
BHAEENFHE CH D (Fig. 7C, D), HAEG O
BEAR 35K C 0.5 mm FREE O BARIR O B IR &
LT, R5Ha OB IR K 1.0 mm 2 OFRR
OAFK S E LTHET 5, BEILIIRAKTDH 0.3
mm &/NEV, Fig. 7C, D TliX, A LB AETIC
T T, BRI R ERRS G S R T & n, £ 2
ORI TO R, FHEAB X O, &G,
REBRGEDN B 70 D EEBEIRAERE N R S,

- YKDT #162-R07

AEHT, BEOBIOHMG, R a, %
ERELOBEE E AN DD, T— FHEEIZ, &
A 5.6 vol %, HADEA 0.4 vol %, #H5HEA 0.4
vol %. TEEkEL 0.7 vol % T - 7= (Table 4), ¥

L O EHFFIX, 3HBOF TR LK, A
INATaA 74T 4y 7HER L, R
FER OB ORI &2 77 AL E W E 1
W5, BHEAOBERITR K 2 mm F2E OFR O
BT, e K & 2o T B
BETHD, o, —HORER TIINEEN Y —
a4 MELTWD b DO LR TE -, HiflhH
A L ORTEA OB, K&K T 0.8 mm F2E
ORERO BHEE & LTET S (Fig. 7E, F),
ORI K 03 mm TH o7z,

4-2. 2RLFHEK

#162-RO1 35 LT #162-R03.#162-R07 2DV T,
MRS A O B - MRS B E O w08 X
Mo HTEERE () U 42 Primus 1) % VT4
FCRT AT oo, T EAT o TomskiE, EH
ot # (Si0,. TiO,. ALO,. Fe,0,. MnO. MgO,
CaO. Na,0. K,0. PO, ® 10 jc#) L TH
(Ba., Co. Cr. Cu., Nb, Ni, Pb., Rb, Sr. V.

Y. Zn, Zr D 13 £8&) THDH, REHI. HAD
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Table 3. Visual observation log of YKDT #162 dive at the Iro Submarine Canyon, south off the Izu Peninsula (see Fig. 5).
#* 3. YKDT#162 0rei i nisig s o B iglgscik (X5 2M0).

Site No. R - R 7K (m) B Bt Ei ek
1 34°17'02.59"N, 138°49'51.08"E 1,700 #iE A, IIWAE. ~V A —Z 0 (TRZEL ).
1,693  whiR HEER )y T ~—285Y) (EFIR) (W—E).
1,692 CEAf bR BEEDY. REEZIEVE, AHAH.
1,692 W (BEHAE)  BAO/NUOBETE.
1,690 Wi MR EICY v 7V~ —2 80 (TPAT) (SE-NW).
1,680 bR BEo/NUOBHE. AEROKFHHY (Rl 2).
2 34°16'56.42"N, 138°50'08.29"E 1,677 &A1 B BolTWECRIREZZRT (BEN?).
1,671 W o, IIRAE.
1,665 Kb (BEHE) BAO/NUOBERIE.
3 34°16'51.23"N, 138°5020.02"E 1,653 A ﬁz?ﬁﬁﬂjfg. Tﬁ;ﬂéﬂé‘@%ﬁ?ﬁﬁ (BEIX fa a2 ) . NSAE M CEER
1,632 mETH<.
1,632 HA HORATEIROEH. Z0HEURED M2 )RR
1,630 HA A CHRIR O FREE. NSAE M CEMRL
1,635 W (BEHUE)  WMBIEREICY v 7 L~ —25 (FAT) (SESNW).
4 34°16'48.31"N, 138°5024.32"E 1,636 &A1 M0 KRN — B T2135).
1,637 HHAH e cEikoiE.
1,635 HA JEIRTRED OO (Jes ?) . TR v— 7 7R ER
RE T (HIEHDOEIHIE) . 1,608 mETHi.
5 34°16'38.58"N, 138°50'41.52"E 1,613 HA R 2SOV F 235,
1,614 HA PR BATREIROFEH. NSHMOTENRETD. A —/—
JUIRH51,596 mETHE<.
1,596 HAH HRECTH 230 L R85,
1,599 HA FE DR THUROFETA. NSH M OHBR N FEEE.
6  34°16'33.06"N, 138°50'50.12"E 1,603 “HA FEDNENSUT-FEEE (BEK A s 2)
1,613 HA SR N NI TP OISV 4
1,618 Hb (BEHLTE) WRIESHE DL P35, BEIZUy 7 L~—7 B0,
1,616 A SO ABLIROFEEEL T O O HEEE A R0
7 34°16'30.47"N, 138°50'54.43"E 1,596 Hb (BEHLTE) IINZWV(FER, WFo—7, 2XH, BTE, AMSE).
1,595 A4 ?ﬁbﬁéﬁﬁééiébfcﬁ%éﬁ(&éwﬁa@% ?). NSEMTEMAL 1,583 m
8  34°1626.90"N, 138°51'00.29"E 1,575 Hb (BEHUE) FREEAN R X<, IKHEIZY 7 L ~—25HY (N-S).
1,575 H (BERE)  KEOERA 2V R ?).
9 34°1625.60"N, 138°51'03.02"E 1,571 Wb (BEERAE) #4757 1A1% B BB T ik 2 122 5.
1,560 #b W)y 7V~ —2 50 (FIR) (W—E~NW—SE) . it 7
W ZORRIAUNITHLHE< (OKTFEL,550 mET).
1,546 W (HEHAE) gg%m’:w%w~7. IS T X BB 5. KIELBE2 mET
N5,
1,546 HHAH BOROFEEH. AT R =T D (s ?).
1,536 b (BEHE)  KELOERA SV RE ?2) . Bl abiRls.
10 34°16'48.22"N, 138°51'32.49"E 1,540 A4 HROFTEE (s 2).
1,535 Wb (BEEAE)  MEREIC) YT L~—25H0 (F1T) (WNW—ESE).
1,533 A=A B L= EEEE (s ?).
11 34°16'52.04"N, 138°51'35.46"E 1,530 A+ BRI R AR A
12 34°16'58.07"N, 138°51'39.84"E 1,525 # fg?ﬁl‘mt)ﬁﬁ%itﬁﬁﬁﬂc:@k4:2%25. WEIER I ) v 7 L~ —
NE—SW).
1,521  H(BETE) A0 (e L OERAEA).
1,510 HA LR O FRTA (BRIK A R H DV ML SEHERE S 2 ) .
13 34°17'14.68"N, 138°51'30.50"E 1,508 A=A RLoUx AN #5400,
1,492 HA RRRATRENABINSLIZBIROBIH. Zoth, 2ELHEAL,
1,450 mETH<.
1,450 A FRERIOFEIH (Jes 2).
1,446 W (BEBAE) BIANRZ 72725,
14 34°1717.72"N, 138°5125.10"E 1,444 b (BEHE) B,

By AU L, RStk XU AT
VI = A NHLEATHEILTO0S ~2mm DA v
Yo DRI EERY L, B e TR
KERNTEY DR 5 ETHRE LT, T0%
1EMZAREAKIZIR LTk E 2470, [EIRSS T
BREE%Ic, A U THEL Tl RRE
E L7, 77 v 7 ZAOERIZHOWTIL, /IMHIE
7> (2000) 12, FREICHE D GHTRMAFIZ OV TIE
Rigaku (2013) 1ZHt~ 7z, A Lo OfER %
Table 5 (2777,

Table 4. Modal composition of volcanic rocks from the Iro Sub-
marine Canyon (vol. %).

4. ARSI DEREL SN2 KILEE0OF— AL (vol. %).

#162-R0O1 #162-R03 #162-R07
plagioclase 6.0 10.2 5.6
clinopyroxene 0.8 0.7 0.4
orthopyroxene 0.6 0.8 0.4
oxide minerals 0.5 1.3 0.7
groundmass 92.1 87.0 92.9
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Fig. 6. Geological features of the Iro Submarine Canyon (YKDT #162). A: Outcrop consisting of black bedded rocks with rough surface
at 1,654 m depth (Site 3). B: Outcrop consisting of conglomerate at 1,639 m depth (between Site 3 and 4). C: Outcrop consisting of
cobble to boulder conglomerate at 1,637 m depth (between Site 3 and 4). D: Outcrop consisting of fine grained sedimentary rock at
1,600 m depth (between Site 5 and 6). E: Sea floor develops linguoid ripple marks (between Site 9 and 10). F: Outcrop of mudstone
that have fine joint at 1,546 m depth (between Site 9 and 10). G: Much float of mudstone and black rocks are observed at 1,502 m
depth (between Site 13 and 14). H: Outcrop consisting of dark colored bedded rocks at 1,492 m depth (between Site 13 and 14).

6. AEREIEA O (YKDT #162) THIEE SNV RIAPIBEER O L 5 7. AtBATIH IO LIERE 2 FFOBIR O,
KTE1L654m (HH®). B: BEAN DR SNDHE. KK 1,639 m (HA@~@H). C: KEOBEZELEE)N D
RS LD HIE. KIE 1,637 m (LR @~@M) . D:alE L 72 ARLOHERE 7> & 72 2§35, /KR 1,600 m (HLA@~OH).
E: ROV v T~ — 2 PNFEET HUREHE, KE 1,553 m (HAO~OM). F: MW EIEEORE L ehs DR,
K 1,546 m (HLE@~O/) . G: KELOJEEEAA NS RIZZ AN DK, BEOEABRDHASD. KE 1,502 m (H
RO~OMH). H: pE LR GaOHERE D D HF8H. KK 1492 m (HRB~WGH).
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Fig. 7. Photomicrographs of petrographic thin sections of volcanic rocks from the Iro Submarine Canyon. Plag: plagioclase, cpx: clino-
pyroxene, opx: orthopyroxene. A: YKDT #162-R01 and plane-polarized light, B: YKDT #162-R01 and crossed polars, C: YKDT#
162-R03 and plane-polarized light, D: YKDT #162-R03 and crossed polars, E: YKDT #162-R07 and plane-polarized light, F:
YKDT #162-R07 and crossed polars.

7. AEGRIEA D RIS L7 KA O OBEMEBE T HE. Plag : AHEA, cpx: BANEA, opx: RAGMEA. A
YKDT#162-R01 (FJ7A—7 —D#), B:YKDT#162-R01 (AR —7—), C:YKDT#162-R03 (F/7R—7—D7),
D: YKDT#162-R03 (EAZAR—7—), E:YKDT#162-R07 (FAR—7—D#), F:YKDT#162-R07 (ERZR—7—).

#162-R01 3 I OV #162-R07 DTS R IEH 1C
FARL L7z, SiO, &4 f7% 65.36 ~ 65.96 wt. % T,
Na,0+K,0 DE7S 518 ~521 THDH Z L b,
Cox et al. (1979) O KLE D3 TIET A VA
MZX4sr S b, Fiz. FeO/MgO-SiO, M TiEh
VT T T Y EFRICR Sy S, K 0-Si0, X T
DY U LERICK S END (Fig. 8), Zb
DRBIOWETEOEZAEGIFFITHLL TH

V. MORB THIMIL LIZ A A B —H AT T T
2 (Pearce, 1983) Tk, IZIEREER ¥ — 0 %
L7z (Fig. 9), 7272 L. #162-R01 3 LT #162-
RO7 X, Ba B —7 ZFkH, Nb hsved 5 sl
B 72 Bl KILED R — 2 LR, KIZ
E— 7 O LNV TH H, #162-R03 IE
Si0, & A f 7% 61.59 wt.% T. Na,0+K,0 O i 7}
441 THHZ D, Coxetal. (1979) @ kil
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FEOSETIILIEICKSI SN D, 72, FeO/
MgO-SiO, I TIE I V7 77 U ERICK Sy Sh
%M, K,0-Si0, M TIIE A U ¥ LaRICK S &
n% (Fig8), MEILRD/NF— 1, Ballb'—
7 ZFH, Nb k8T 2 M 7 Byl o K LEE
DRF—r blpoTD (Fig. 9),

5 FEH

MR Tl (YKDT #160, #161). 7K 1,020 m
DRITREE L 720 | 1 ZITVRE OB H) 812
ST, ZORARITITHR M BN 3 ~ 4 8
v, ZLUTARST-AEET ASE N, Ry
TXEE T LD ML OBEMHTETHY, KRG
MNHAREE X HPD #907 CHIZ SN LR T
HDHAREMEN DD (BERIEDS, 2014), LRAITL
HAELS EILLINEITEV TH L3, Bl
EOKRBICER T2 L5 ZRE L 132D R D5
KCTHD GEMIZD, 2015), ZRAEDOEITY A X
AL SFEIMO kL7 e hDOHOEZ X B,
Z DRI ORI OVEE DT /b A DFERDNS
BLE2~1MatBZxoHN5, LL, ZThHD
A EIC b= a7 e AL NICT
DTelTiE, ZREDOMER & BE OHERFERE
RDOBUENDH D,

RS (YKDT#162) Cld, /K% 1,698 m
M5 1,679m F CIIRPE TN RA L Tz, Hi
TERIBRZEE IV T B 2 B 3R~k o Hi g
B L OBEK M A 1 7L 2 DBk O HJE AN A < #&
H LTz, HIZRBRZAEE O ERflicix, ik
WIEERO IV MU FARBEEFIZED B,
TUE B ERIC D 0 ERE O FIENHEE S
7oo ALTE~ERE 228 2 72 KIE 1,654 m B I3 AE
Lo T, BREANER L-, ZOFEICIIEHET
DIETDHH O, KILABEIRO S D, B 72
KR kD b o, HiBLOFEE LAk DO b D
eENBEINT, KELS2m TRLYy YUy %
BFL, TAYA b EZEls X ORKE RS %
R L7-, 7KIE 1,576 m LA CIXH OHIEED S7E
THWIKE 25T,

YKDT #162 THEOLNT-ZIEEN LT A A
NE D 3 3B (#162-RO1, -R0O3, -R07) (22T,
FEHUS A RIS 21T o2, WTRLL . BRI
ELTREA, RN, BTG, B e &
Ir, FHFANAT T T 40T 4 v 7 ETRT,
SR I, I T U EOWE B R
T 7272 L. IR U U LE R TR 7R B 5
BILENY =R TRIIE S, TR Y U LS
FCHA R 72 Byl D K L & 1300 e B i &
TERNE =V R’ T T A YA NBFET D, AR

Table 5. Chemical composition of volcanic rocks from the Iro
Submarine Canyon.

* 5. TETHHEAS > DERILS MUl KL OEZEK.

#162-R0O1 #162-R03 #162-R07
Major Elements (wt.%)
SiO2 65.96 61.59 65.36
TiO2 0.74 0.83 0.76
ALO3 16.04 16.73 16.05
Fe203 5.35 7.08 5.57
MnO 0.18 0.20 0.20
MgO 1.42 248 1.49
CaO 4.92 6.51 5.14
Na20 3.65 3.55 3.71
K20 1.53 0.86 1.50
P20s 0.21 0.17 0.22
FeO/MgO 3.392 2.566 3.370
LOI 1.43 1.53 1.29
Trace Elements (ppm)
Ba 151 135 157
Co 17 23 17
Cr 7.5 10 8.5
Cu n.d. 5.9 1.7
Nb 2.6 2.6 2.7
Ni 2.8 2.0 3.3
Pb 4.8 39 4.7
Rb 16 14 18
Sr 287 270 287
\Y% 45 99 47
Y 43 35 42
Zn 78 76 80
Zr 98 77 97
C.I.LP.W.NORM
Ilmenite 1.4 1.6 1.5
Magnetite 1.2 1.5 1.2
Apatite 0.5 0.4 0.5
Orthoclase 9.1 5.1 8.9
Albite 31.0 30.2 31.6
Anorthite 23.0 27.4 22.8
Di-Wo 0.1 1.7 0.6
Di-En 0.0 0.7 0.2
Di-Fs 0.0 1.0 0.4
Hy-En 35 5.5 3.5
Hy-Fs 59 7.1 5.9
Quartz 243 17.8 23.0

WBESDOTA YA MEIZS T THMLR TV RN
HLDOT, ZOFESLLENMLO LD EZ X B
e, PFELEEOERETH LGy BESCHIED
TA YA FRZINEICH L TE D AR S H D,
FERIZOWTHEAHTH D, LoL, g
(2010) XA EEHEIEA 2 B 15 D VT2 KIS O AR
IZDOWTHI 475 Ma & #is LT\ D, YKDT #162
DEANFE T SO EITEZRNDD, ZIUTITVAT
BEMEIZH D, ZHIPFELEEOEBETH D Aik/E
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Fig. 8. Silica variation diagrams for volcanic rocks (YKDT #162-R01, -R03, -R07) from the Iro Submarine Canyon. The TH (tholeiite)
and CA (calc-alkali) boundary line is after Miyashiro (1974). Sho (shoshonite), H-K (high K), M-K (medium K) and L-K (low K)
boundary lines are after Gill (1981).

8. AR THRI S v kI HE (YKDT #162-R01, -R03, -R07) D2V KK, TH(Y L7 A NEXER) & CA (D
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Configuration based on Specimen Attributes of Vascular Plant Collection in
Kanagawa Prefectural Museum of Natural History

M APfEA D - B5IEES D - R B D

Norihisa TANAKA", Teruo Karsuyama? & Wataru OHNISHI"

Abstract. We attempted to count type materials and taxa of vascular plant collections in Kanagawa
Prefectural Museum of Natural History, in order to make them useful for future researches, and an-

alyzed their configurations based on specimen attributes such as localities of prefectures, collection

years, and collectors. As a result, 183 type materials including 46 holotypes are deposited in the mu-

seum. We calculated the ratio of the taxa in the museum to those recorded in all Japan and prefectures,

only by the number without considering the compositions types. The museum holds vascular plant

specimens of 89.4 % for the whole country of Japan, and of 95.4 % for Kanagawa Prefecture with

the largest collection. The composition of prefectural collections with a large number of specimens is
due to the contribution by Mr. Tatsuyuki Ohba, Mr. Miyoshi Furuse, and Mr. Hideo Takahashi. The
number of specimens is also larger in Shizuoka and Chiba prefectures, resulting from other collector

and specific flora investigations.

Key words: Kanagawa Prefectural Museum of Natural History, specimen attributes, vascular plant

specimen
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Fig. 1. The number of specimens collected in each all-prefectures.
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Notes on Eighteen Fish Species Recorded from the Rivers and Coastal Areas
of Sagami Bay and Adjacent Waters, Japan: Northward Range Extension of

Warm Water Fishes in Recent Years

HNEE D =R Y « AU BA Y - gk @ - 98 519 - jifaE

& Hiroshi SENOU®

Abstract. Sixteen tropical and two temperate fish species whose distributions are biased to the
south of the Japanese Archipelago were collected from the rivers and coastal areas of Sagami Bay and
adjacent waters. Oligolepis stomias was newly reported from the Kanto area representing the north-
ernmost record for the species. Eleotris fusca, Ophieleotris sp. 1, Taenioides sp. B, Oxyurichthys
lonchotus, Callogobius tanegasimae, Bathygobius hongkongensis, Drombus sp., Favonigo-
bius reichei and Scatophagus argus were recorded for the first time from Chiba Prefecture and
these are the easternmost specimen-based records for the species. The occurrence of Plectorhinchus
gibbosus in Zushi represents a new specimen-based record from Kanagawa Prefecture. Lutjanus ar-
gentimaculatus, Lutjanus rivulatus, Lutjanus fulvus, Kuhlia marginata, Oligolepis acutipen-
nis, Redigobius bikolanus and Bathygobius peterophilus were also noted. These specimens and
research of other specimens, pictures and literature surveys show that, in Sagami Bay and adjacent
waters, the numbers of stations where each fish species were recorded has increased in recent years.
In addition, the total numbers of recorded or settling species are increasing over time in not only the
collecting area but also in other areas north of Kyushu along the Kuroshio Current. These results indi-
cate northward range extensions along the Kuroshio Current for these warm water fishes, and can be
explained by a rising trend in sea surface temperature caused by global warming.

Key words: northernmost record, easternmost record, tropical fish, Kuroshio Current, global warming
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Eighteen Fish Species from

Sagami Bay and Adjacent Waters.
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Figure 1. Sampling sites ( @ ) in Sagami Bay and adjacent waters in this research. 1, Oura Bay; 2, Sagami-gawa River; 3, Koide-gawa

River, Sagami-gawa River System; 4, Zushi Beach; 5, Tagoe-gawa River; 6, Take-gawa River, Matsugoe-gawa River System; 7,
Kawama-gawa River; 8, A river flowing into Bishamon Bay; 9, Nagasawa Beach; 10, Hojo Beach; 11, Shioiri-gawa River; 12,
Kobara-gawa River; 13, Sunomiya-gawa River; 14, Fujiwara-gawa River; 15, Sano-gawa River; 16, Tomoe-gawa River; 17, Nagao-

gawa River; 18, Kamo-gawa River; 19, Okitsu-gawa River.

L oNE D F 4 1T Pezold & Larson (2015) 12 L
el olz, NEHR OBEMEREISRE D4 HIZ O
TIEB{ZIED (2013) 2 L7223 o7,

Mz T, A FEAFEOFEIE ED kI 3 1) 5%
HEHY 72 FRERFR O O E B IR DS DV TR
D1z b, AR JE 0 s oo fEE I B B SCER O
TEHITo70, THHOCHLERERER L OUZE
A EEERREORBICESE, YBimikick
(T D S FE DA Rk M2 & Table 1 (IZHED T2,
F7-. HAER L OUEE O ATREM: 2 E O S
SWTh, Table 1 FIZR LTz, BREFERKSD
AN 72 SCHRIE Table 1 OYERRD HIXERSN L, [RI4E
R ERS TR SN b DX 1 A & LT
Bzl

BT, AFEO BN RIS 3 1T 2 RidkH R
BLOEHE S OTINZHOWTEHMET 5720, &

PN 2> B JUMNIT 23 T oo B B sk oo BT B
THLAERE Lz, Z6 O EBRERER
FOMEAR - EEERREOR BEEHA LT, Bl
A HIRIZ 31 2 K FEOERBIFReE « E&E IR
% Table 2 |Zf#E 6D 7=, Table 2 |Z8B1F A B F4%
Rl DX AFI LA T O X 9124372 5 1: JUNFE =
(BEVR SRR L, B, KRR, 10
VURER e (B M, M, S IR
FERD . T : Aeels (Fokb i, =8I, 1V :
ZAE BRI R ORI E T (72720, FFEP)I
B FE V)V AHEOEE L ik, BREFRX
4y DABA 72 STk Table 2 DYERL A & 145 L 7=,

728, AR DS O EFIL Senou et al.
(2006) \ZHE~ 7=,

37



U. Yamakawa et al.

Table 1. Numbers of stations where each 18 fish species were recorded in Sagami Bay and adjacent waters in each period. Each period
shows collecting year of each fish, not publication year. Numbers in parenthesis describe numbers of stations where each fish would

reproduct and settle.

-1980

1981-1990

1991-2000  2001-2010  2011-2017

Lutjanus argentimaculatus -
Lutjanus rivulatus -
Lutjanus fulvus 3
Plectorhinchus gibbosus -
Kuhlia marginata
Eleotris fusca -
Ophieleotris sp. 1 -
Taenioides sp. B -
Oxyurichthys lonchotus -
Callogobius tanegasimae
Oligolepis acutipennis
Oligolepis stomias
Redigobius bikolanus
Bathygobius peterophilus
Bathygobius hongkongensis -
Drombus sp. -
Favonigobius reichei -
Scatophagus argus
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—_ 1

N |
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1
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1
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3
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1
~
~~~ 1
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N
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1
1
[u—

[ T |
N
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—_—N N =
[
~

Total number of recorded species 5
Total number of settling species -

—_ N
[N | |
w =
w %

7 T4 A %l Family Lutjanidae

I3 7454
Lutjanus argentimaculatus (Forsskal, 1775)
(Fig. 2-A)

B EE : KPM-NI 44880, 1 fl {&, 16.8 mm SL.
JUTEDIRRT gk, ) 1 R BEZHE T R S, 2016 47
8 A 31 H, =HAKX - WIFHHEE ; KPM-NI
44881, 1 fE{&, 24.2 mm SL. /NEJI Tk, F
BEREF LA, 2016 429 A 15 B LI -
S FIRERAE  KPM-NI 44882, 1 fE{A, 37.4 mm
SL. EJIIFJiisk, TIHERAELTHEE, 2016 49
H 22 B, )56 B¢ 4 ; KPM-NI 44883, 1 {#
R, 22.9 mm SL, P& IR 4k, T3 IR L s
ME. 2016 49 A 22 H, IWIIFHELE ; KPM-
NI 44884, 1 &, 18.7 mm SL. JFH&J5)I{A] 035k,
TIEEAR LT EEIR, 2016 4E 9 A 27 H, WIIFH
PR AE ; KPM-NI 44885 ~ 44886, 2 flil (&, 32.0 ~
52.3 mm SL. YNEJINA Ak, TFHERAE (LTINS .
2016 4F 9 A 27 H., WJIIFHERLE,

KPM-NI 44880 (1 f& &) 1) O B0 D wb
JECERES N, HBHIREIZ33 % TH Y, WK
DEBEEITE N EZIT TV o7z, KPM-NI
44881 (1 fE4R) /NI O A E G T it /e = T
KPM-NI 44882 (1 il f&) 1L EJI O & & T oA
= T, KPM-NI 44883, 44885 ~ 44886 (3 i {4 )

VRUNE IR 38 ©. KPM-NI 44884 (1 &) 1%
FERJE) TIAT 322 2 0L WL b I OFEIBE 0 &
B I,

AFRIZEN TS TR, TEESIUNEED
KRR R, R R RiIER, BAE, Bk
IS DR S LTV D (R, 1954; Kamohara,
1964; HF, 1979; WHEE - LAY, 1982; K%, 1985;
AN, 1986; f&H + 45171, 1992; Iwatsuki ef al.,
1992; £ [, 1999; i « HH43, 2001; Sakai et al.,
2001; T, 2004; Goto, 2006; 7% JEIE A, 2008; A
#F, 2008; Motomura et al., 2010; #HH , 2011; {7 B
E0>, 2011a; )11, 2012; U8 « FR, 2012; 371 -
=S, 2012; B H, 2013a; FH46, 2014; i, 2015; %
JEIE AN, 2016; (L)1 - WHAE , 2016; —H, 2018 (f%
far) B hagmEAKRERE LT — 2 EFH e o
4 — online a), FAREIEE M TIx, FERO
ERI, #E)NREom B, T, K&,
WEPbRENH D (Ra, 1985 AR,
1986; LIl « HEEE , 2016; =, 2018 (4&FH)),
ARIOFERIE, TERTII 2~ 5 H, &)l
WCIX s i HoRERE 72D,

FI7IHA
Lutjanus rivulatus (Cuvier, 1828)

(Fig. 2-B)

#MEF : KPM-NI 44887, 1 &, 33.5mmSL, K



Eighteen Fish Species from Sagami Bay and Adjacent Waters.

Table 2. The trends of each 18 fish species’ record and settlement in each area along the Kuroshio Current in each period. Each period

shows collecting year of each fish, not publication year.

-1980 1981-1990 1991-2000 2001-2010 2011-2017

I mmIivv I nuamivyv I I mIivyv I nTmivyv I IIIIIvyv
Lutjanus argentimaculatus o O O O O O O oooo - 0000 - O0O00O0O0
Lutjanus rivulatus -0 - - - 0 @] - - - - 0 - 0O - O
Lutjanus fulvus - OO OO O o O - O O O O O @]
Plectorhinchus gibbosus - - - 0 o O O O - - O
Kuhlia marginata - - O - 0O o - O - O O O - O O
Eleotris fusca - - O O O OO0 OO0 O
Ophieleotris sp. 1 - - - - - - - - O - O
Taenioides sp. B - O O O O - - O OO0 e O [
Oxyurichthys lonchotus - - - - - o O - - O
Callogobius tanegasimae - 0o - - - - 0 O @ O OO0 @O0 e - O [ J
Oligolepis acutipennis - - O - 0O - - 0O O O O O O O
Oligolepis stomias - - - - - O - - - - - - o - o O O - O
Redigobius bikolanus ce® -0 - - @00 O OO O 0OeO0Ce Oe [ J
Bathygobius peterophilus - - O - 0O - - - - O O
Bathygobius hongkongensis - - OO o - O - O
Drombus sp. - - 0 - @ O OO0 @ [ J O O
Favonigobius reichei - - - o O - O - O O
Scatophagus argus o oo - - - - - - - O - - o - O O O O
Total number of recorded species 3 7 10 2 5 4 2 3 2 5 35 7 5 7 1011 11 12 11 5 7 5 1 18
Total number of settling species - 1 1 - - - - 1 1 1 - -2 - - -2 2 1 3 1 3

I-V, Areas along the Kuroshio Current; I, south coast of Kyushu (mainland of Kagoshima Prefecture, Miyazaki Prefecture, Pacific
Ocean coast of Oita Prefecture); II, south coast of Shikoku (Pacific Ocean coast of Ehime Prefecture, Kochi Prefecture, Pacific
Ocean coast of Tokushima Prefecture); I11, Kii Peninsula (Wakayama Prefecture, Mie Prefecture); IV, Areas from Aichi Prefec-
ture to Kano-gawa River in Shizuoka Prefecture (not include Kano-gawa River); V, Sagami Bay and adjacent waters (east of
Kano-gawa River in Shizuoka Prefecture, Kanagawa Prefecture, mainland of Tokyo Metropolis, Chiba Prefecture). — , no record
of specimens, pictures and literatures; O , collection record; @ , reproduct and settle.

W, B THETS TH, 201747 A 12 A,
LT - SR B AR,

PRAE ST RIE, b s O Hr I 3 % 5~
ZEH L2 & RN BEE 2 fEm RN 7 2 &
RREBICBAE e E 72 X AN N2 & IR
oM B2 1 HaBERH DL Z L,
B (2013a) IC L7\, FR 7= XA LFRE
L7,

Z OBEMBITEHEKY THBEBERE X —0
AIOMHPECTRESINTZLDOTH D, JKEIIWN'E
T, KilZ24.1°C ThHo T,

AFEITENTIH/NEFGEE, MRINENDE
W V8 D RSP PE NG B, R E, il & LR O
FRERF S HREdk STV D (R, 1954; Tk -
[, 1991; 28 , 1991; Iwatsuki ef al., 1992; *FH
E7>, 1996; Sakai et al., 2001; #£jE , 2003; HTH#L K
74— RRIREEM S 2 — W R
BRFT , 2004; F.H1EH, 2005; Motomura ef al., 2010;
E5H, 2013a; 546, 2014), AHAR TS JE 0 Hids C i,
PR UL 00 =31 15 J55 B VG 30 OD ¥ R 38 0> & R gk s
HHMN (LHE - ME, 1991), FEFEH O
FriZ72 <. AEIOFERNF E BRI D,

X754
Lutjanus fulvus (Forster, 1801)
(Fig. 2-C)

BrEF . KPM-NI 44888, 1 fE{&, 23.7mm SL., %
TR, APR)IRSE e, 2016 29 A 12 H,
L5 EREE ; KPM-NI 45258, 1 fE{A&, 22.9 mm
SL., K&, #METHTS TH, 201749 A
21 By W)l - e CBR4E.

KPM-NI 44888 (1 fl {4&) 1% H &I 11 o> AL AR
WAL T 53 1T, KPM-NI 45258 (1 f@{4)
SRR T W o X — DR O 8 i
T, WIRLFENED FbiRESNT, mHts
ELIREIIWE CTH -T2,

AFITIENTIINLE., NERGEE. s,
FRZS N B2 & B IR I O KOG . BA S,
WERFIE, FREEN LI TVD (B,
1921; =3, 1924; w5, 1954; Kamohara, 1964; 1.
FE - [, 1991; 2 B, 1991; & M - BT, 1992;
Iwatsuki et al., 1992; £ [, 1993; B AR K FE A BR
%, 1994; WHAEIZ />, 1997; 5K « F I, 1997; 47T,
2001; Sakai et al., 2001; Senou et al., 2002; Motomura
et al., 2010; #HH , 2011; FAIEA, 2011; U -
45,2012; 521 - B S, 2012; B, 2013a; #45,
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Figure 2. A, Lutjanus argentimaculatus, KPM-NI 44886, 52.3 mm SL, Sunomiya-gawa River, Chiba Prefecture; B, Lutjanus
rivulatus, KPM-NI 44887, 33.5 mm SL, Ooura Bay, Shizuoka Prefecture; C, Lutjanus filvus, KPM-NI 44888, 23.7 mm SL, Zushi
Beach, Kanagawa Prefecture; D, Plectorhinchus gibbosus, KPM-NI 44890, 36.8 mm SL, Zushi Beach, Kanagawa Prefecture; E,
Kuhlia marginata, KPM-NI 44896, 43.5 mm SL, Nagao-gawa River, Chiba Prefecture; F, Eleotris fusca, KPM-NI 44902, 20.9
mm SL, Fujiwara-gawa River, Chiba Prefecture; G, Ophieleotris sp. 1, KPM-NI 44903, 41.6 mm SL, Nagao-gawa River, Chiba
Prefecture; H, Taenioides sp. B, KPM-NI 45239, 230.7 mm SL, Kamo-gawa River, Chiba Prefecture; [, Oxyurichthys lonchotus,
KPM-NI 45240, 52.8 mm SL, Kamo-gawa River, Chiba Prefecture; J, Callogobius tanegasimae, KPM-NI 44906, 63.5 mm SL,
Shioiri-gawa River, Chiba Prefecture. All pictures were taken by H. Senou.

2014; [)IT - WHAE , 2016) , FRAETE & 520 Hidak < 1,
PRI o =3 S i in . &)1 GEI
W) . b SRR O A& 2D THFINIC
BEpE L CAE LT oMl X OV T B FE KA AT
AHLTW = bitgnd o (BE, 1921; TRk -

REER, 19915 (L)1 - HERE , 2016) . F 7=, Hrl ROt
S O EHET RHER Tk EENMRE Sh
TV (EAEIED, 1997), A RIOREIL, MR
JIWRTIE 3 R B, (FEHE TS A H oiek
VA



Eighteen Fish Species from Sagami Bay and Adjacent Waters.

4 B %%l Family Haemulidae

A== Lk
Plectorhinchus gibbosus (Lacepéde, 1802)
(Fig. 2-D)

BB : KPM-NI 44889, 1 ff{&, 17.3 mm SL, H
R TRT g, )1 BGSE TR, 2016 4R 9 A
17 B, WNFEH « =HMK - Wl FAERE ; KPM-
NI 44890 ~ 44891, 2 f& &, 19.9 ~ 36.8 mm SL.
AR A N RSZE - THE . 2016 429 H 17 H
N - P R,

KPM-NI 44890 (1 fE{&) 1. THMEHEIZOT
MWIpNT & EHER ISR 722 & T3
EFRICHEE DN W2 & IR Fixwis
L EFHIAETDZ L, BEOHESITIZIE—
RThV ., ERTREZ LSNP EHTHS72 2
&L EEEMEIZ 14 THDHZ E D, BH (2013b)
ODrzuayvavdA4OEKeE I~ F
7=. KPM-NI 44889, 44891 (2 ff{&) 1%, RO F
FIEWG L 0 FHICALE LT3, o
KPM-NI 44890 L [F] L CThH -7/, 7m=ai 3
XA ERE LTz,

KPM-NI 44889 (1 fl#l{&) X MBI DR T i
FEFE DR CERAE S NT-, RIHAEISIZT <~ ER
AH LTz, KPM-NI 44890 ~ 44891 (2 fiHl{£)
VR 0 O AEANC AL & T 2 52 1Y 7 O IS JE
THE N, BREMRIMEPORMTEcHY |
TEREIX 34 %o, /KIRIZ27.1°C TH T2,

ARIZENTIINLE, TER»OERER
DOKFLEMRE, BB BAR, BRSNS
MHREEEI N TWD ()i, 1997; 5K « i,
1997; Sakai et al., 2001; Senou et al., 2002; F.HIEN>,
2005; FATEIED> , 2009; T | 2010; 18T, 2010;
Motomura et al., 2010; MiEA>, 2012; & H , 2013b;
R, 2014; [L)INED, 2017) . FAAYE &0 Hulsg
W TERORR)IL, §FEM R TS O KDL
TR dH 5 (7)1, 1997; THEE | 2010; (LJINE
D>, 2017), FTo, AENREETOFEHET
R OKFTEENRE SN TWD (IWINED,
2017), A EIOAE)IRO Bl 3 & ONE 1+
DD OFLEKT, EAICE S ek E LT s
BYRLER & 72 D,

134 % Family Kuhliidae
i s 1

Kuhlia marginata (Cuvier, 1829)
(Fig. 2-E)

BBl : KPM-NI 44892, 1 f#l{&, 24.1 mm SL, /|
JFEON R s, T3 A 1L iAAvE . 2016 429 A 15 A |
W= - = JF AR 4E ; KPM-NI 44893, 1
R, 25.6 mm SL, YHE )RR 3k, 26 WA (L o
B, 2016 429 H 22 A, [L)IIFH 4 ; KPM-NI
44894 ~ 44895, 2 fH{&, 24.1 ~31.5 mm SL, ¥
)R] 1 ke, FHE WRAE (LT N E 2016 429 H 27 H |
(5 £ 4R 3 KPM-NI 44896 ~ 44897, 2 f#l 1A,
413 ~43.5 mm SL, EJ&)II Fiiilk, FIERME
KT HERTRE T, 2016 4F 10 H 30 H, SLLAEA -
TR A EREE ; KPM-NI 44898, 1 fE{A. 20.5 mm
SL. HHAIFyiisk, THERBSH T BLEE, 2016 4F
10 A 30 B, JULILIAET - It thaeg,

KPM-NI 44892 (1 f{&) 1Z/NE)INOAEE T
W ZE 7 T, KPM-NI 44893 ~ 44895 (3 fE{A) 1%
W) kT, WIS EMENOREI N
7. FFFClX. fidoI~7 44 biEESH
TUW 5, KPM-NI 44896 ~ 44897 (2 k) 1% E
)l ot B i FEO#E T, KPM-NI 44898 (1
EAR) 1 XBLE) 0 IR AMERTA)IAER T iih
THEINT,

ATE VX E N TR IR R IR S IR o K
MR R, R R, KBERFE . BRERSIE 2 & foék
ENTWD (B, 1921; HBIED, 1975; # - &
% 1981; WHAE - LA, 1982; 42 )11, 1985; & %,
1985; 42)11, 1988; T H , 1993; ARALIE UG E L WHFSE
2,1995; FHEFIE AN, 1997; RIREVIIFSESS | 2001;
#HH , 2001; Sakai er al., 2001; HHHI1ED>, 2004a;
Bp | 2004; = %, 2006a; B = 1E 0, 2006; 55 1E
7>, 2008; #KJFUED>, 2008; BRI HBREE 7 & 2 A
v b H —,2009a, b, c; Motomura et al., 2010;
Yonezawa et al., 2010; 46)11, 2011; )11, 2012; -l -
PR, 2012; ¥R 2012a, by 321« B 5, 2012; Ak
MR, 2013; #hAR)IREREER P2 o & — | 2014;
HIE7>, 2014; #AEL | 2014a; 95, 2014; [E 2518
BT EH R , 2015; 31, 2015; §EA, 2016; £
HIEA, 2016; L)1) - WHAE , 2016; #L, 2017), FHARE
BREOME T, TERORERIIL, ME)IROH
O, mIEJH, U0\, vy, s, 51
HOUL FREI, B B BRI, FR RO
B0 GBI, EANEEOMm (R
) KR, 8 1 AR, RS, K,
BB B, FAENNHAEZE], UK
P SRR AL PEERTAID B Feskn’
b5 (R, 1921; ph-K 4, 1981; )11, 1985; K%,
1985; )11, 1988; tHELEBYEEEMIFZEE |, 1995; 4R
HAE D, 2004a; B = 1E 0>, 2006; F5JEIE D>, 2008;
MIFUE D>, 2008; BRASHIRIE T B A A MV
X — 2009a, b, c; ALJII, 2011; ¥ | 2012a, b;
LN BRER S o #— | 2014; FRE UL | 2014a; (L
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JIl « WEAE, 2016), &S lElOieklT. TERT2~5
HiSHORERE 725,

#1777+ 3% Family Eleotridae

T NITFT
Eleotris fusca (Forster, 1801)
(Fig. 2-F)

BB . KPM-NI 37495, 1 {# {&, 14.7 mm SL.
JURI R ik, ma ) REBEZEE TR, 2014 4F
9 A28 H. I H -4 ; KPM-NI 37500, 1 f#
R, 23.7 mm SL. IR Tk, w5
JIRBEZEE TR, 2014429 A 10 B, (LI15H
£ 4E ; KPM-NI 38073, 1 & {&, 15.5 mm SL, #+H
RN AR RN etk A ) 1B 2 My i v S
2014 4F 10 H 4 B, I - fFfA - LI el
% 4E ; KPM-NI 38091, 1 i &, 28.4 mm SL, &
Yo PR AR R etk )1 R =i N
MTERYPFE. 2014 410 A 19 B, [(LWIFH « Sl
BEAERAE ; KPM-NI 38102, 1 f#{&, 37.2 mm SL.
FEASE)N R oiidak, A=) IR U2 8 2015 4
1 A4 B, WIIFHELSE ; KPM-NI 38313, 1 {E{A,
29.4 mm SL, JIR)I Pk, 21 BRZEE R
. 2014429 A 14 B, W)IFH « B - Fuil
FEAELEE - KPM-NI 44899 ~ 44900, 2 fi{&, 18.2
~22.7 mm SL, P81 N i, T3 R AR LA
BF, 2016 4% 10 A 29 H., FuILIA - DRt EREE
KPM-NI 44901 ~ 44902, 2 fE{&, 20.5 ~ 20.9 mm
SL. FRIFJII T ok, THERATLTEEE, 2016 F
10 A 29 B, FLILZEA - Ik EREE,

KPM-NI 37495, 38073 I%. HJERIOHA TH -
7=M, FALFI 147 mm SL, 15.5 mm SL & &%
RKEWZ &, BWEREZHOERMICECREZ AT 5
ZEMNG, HIHE (2014) [ZL7EBW, TUYIA
U7 EEE L, £, oEERITVITIG
RO E FOLSPN BT CHET L L, BHO
FEFISLERSIEIL 8 TH D Z & JHDHEFIFLERS A
BRI 5 2 RORSIALEF OIS FLER S 3
DD, BIIE (2013) IZL7EA, T
YU HUTFIERE L,

KPM-NI 37495, 38313 (2 fE{&) 1Z)IREIITD R
BAE Lok T, KPM-NI 37500 (1 &) 1Zkaik)ll
RPN O KAG T T, KPM-NI 38073 (1 f#{4)
VAR K R/ N1 o0 Hh 5 B4 = C. KPM-
NI 38091 (1 fE{R) 1% By o e v Iz i A
T2 /AT 1 2> 5589 50 m B T, KPM-NI
38102 (1 fEA) (LAEAR) 1] o> 30 e SRR R AG A7
T KPM-NI 44899 ~ 44900 (2 & {£) 3451 T,
KPM-NI 44901 ~ 44902 (2 fifl &) 13 g JF )1 TR

Lahi-,

AFEIZEN TN S, )R, # W
W Rl R, mEn R, KRR, EIEE, KM
. BERAIEhREIN TS (FEFIEN,
1975; Sakai et al., 2001; #ZH1Z 7>, 2004b; 1% f
2006b; FEEIE A, 2008; PR SHEREE T & A2 X
k& > % —  2009a; Yonezawa et al., 2010; #f [ ,
2011; “FEUE « s, 2012; A IE A, 2012; 320 -
E L 2012; BIIE AN, 2013; &6, 2014; (L)1) - 8
HE, 2015; #h, 2017; =JF, 2018 (#&FaiH) ; E L%
WAEKEWE L7 — 2 &8+ % —, online b),
FRAEES &30 Mg C i, #R AN R o RiTHE), T il,
WA, Fri RO B ORI \RIUND G
SEN DD (BRFHIED, 2004b; K SAEEREE T
AR R H—,2009; |11 -HEAE , 2015; —H,
2018 (), A EIOFLEIL, AR TIX 4
~ 8 HDFETH Y . TEER TIIWFLELR D
NCARFED HRFLER L 72 D,

AARENE
Ophieleotris sp. 1 of Akihito et al., 2013
(Fig. 2-G)

BEF : KPM-NI 44903, 1 fE{&, 41.6 mm SL, £
I Rk, THERMEERT AT, 2016
10 H 29 A, B - Ik,

BESNERT, an/hEL, IRO[E B
2PN &, RMEETICETEOBRON O 2
HoHZ L, BHEROIIRE <, WERTHET 12
MThsdZ e, EiRME BT 155 T, A
R EZOIT 156 THDLZ LMD, B ZIZ
2 (2013) L7y, Z A MEANEEFEE LT,

Z ofEEIEE R O L EiE T A RO T
LI, K6y ABMEE SN=%., R~ K
BRCTHETESINTZHDOTH D, BREROKEIX
248 mm TH o7,

AFEIZE N TR )R, f R, 1 5,
B, RV EMOREESINTWD (FE
1A, 1975; Sakai et al., 2001; KR« VU 2002;
Yonezawa et al., 2010; dLJEI1E >, 2012; B{ZI1E ),
2013; 545, 2014; L1 - WHEE , 2016) , FHARETE JE
M CiE, ARERIR ORI ) B EREN 5 D
(L1 - JiERe , 2016), A EIOFERIE, THERYE
k72 B ONIART O HIRFLER & 72 D,

/\tEF} Family Gobiidae
FII AR

Taenioides sp. B (sensu Kurita and Yoshino, 2012)
(Fig. 2-H)



Eighteen Fish Species from Sagami Bay and Adjacent Waters.

B BE . KPM-NI 28932, 1 f# {&, 165.1 mm SL,
WHEE P, SRS IRBRIRTHIZ O B, 2011 42 8 A 20
H £% £ ; KPM-NI 44904 ~ 44905, 2 f# {&, 22.8
~26.9 mm SL, AR Mdek, T35 W HE )1 T Al
JE. 2016 429 A 27 A, 1JIFH B4 ; KPM-NI
45235 ~ 45239, 5 {E{&, 71.3 ~230.7mm SL, I
) RAT e, FHEWRAG) N TR, 2017 428 A 4 H,
G2« AR,

BAE SRR, Mg B0 SRR o Bk S
Tz &, FTHRTFTHIZ3IXNOe TS RNHD &,
SIS BN SRS D Z Lot W
Z1E7 (2013) OF U T AR OEHK L L < —%%
L ¥, FU T ARITIEDEFHIMER H
v . Kurita & Yoshino (2012) 1%, f€k D H AR E
FUIARTAFEORMFEL G2 L 2R L T
WAHM, T THEHIALIED (2013) I LA,
Taenioides sp. B & L7,

KPM-NI 28932 (1 fE{A) 1Lifird ¥k T <
=bDTHD, F 7=, KPM-NI 44904 ~ 44905,
45235 ~ 45239 (7 fE{K) 1T 3R o8
TNBE) A T /2 e ORRVEJEE THEREE STz,

ARFE VL E N CIR AR 2> & B 5 R 0 KR
AR, DR B AR, A, I\, W
Wi, BAR., BERE, /WHREN LI T
V% (Jordan & Snyder, 1901; Kamohara, 1964; 4:)1] ,
1985; 4:J11, 1988; #£ 1 , 1999; Sakai et al., 2001; &
HIED>, 2001; 4)111ED>, 2004; HrEF | 2004; =1 -
HIZS | 2005; EEFE | 2006b; =T A, 2006; EAARIE
D>, 2006; [E 22844 UU [E 1 5 H i = 38 1R
HESHT, 2008; TLA , 2009; | - 255% | 2009; [E 1
A28 TUMN HL 5 8 Jy )TN )TRT =S T, 2009;
SENEIED, 2010; AR 1, 2010; B PIE A, 2010; #HH
2011; T ¥71E D>, 201 1a; ZFHEIE D>, 2011; BNIED>,
2011; [E 42058 Fu 7 34k J7) R BT 1| 5
BT, 2012; [E 283848 VU [E] H 5 3 i =y & )11 1]
[EE F#5AT , 2012; Kurita & Yoshino, 2012; A IE
7, 2012; S« B, 2012; BA{IE A, 2013; #
17>, 2013; Onikura et al., 2013; LA ¥R
B i 2~ , 2013; H#iAT |, 2015; Koyama et al., 2016;
ZAEIEDY, 2017), FRBLEJE D Hie T i, RORCER
OFEN RN O DR H 5 (Hea
1999; HRHES PSR E R 2 | 2013), A EID
SOERIE. AR)IRTIX 2 S B ORERTHY, T
LTI HIRER e & NS ATRD RGNk & 72 5,

SFIYNE
Oxyurichthys lonchotus (Jenkins, 1903)
(Fig. 2-1)

B oBE : KPM-NI 45240 ~ 45241, 2 fl &, 34.4

~ 52.8 mm SL. AN/ 3R] 1713k, B2 WG 1 TR,
2017 -8 H 4 B, IWJIFH - =FHMARELE,

BEINEEE, B ECHEVERN WS
EL OB EERTTAIEICEES T b B 1 T E
I EE R E L R D RN T &L RN R AR
WReARDDZ &, MGHICERAKNH D Z &0
5. B(IED (2013) I LA, ST I P
B LE LT,

TS ORI O N S T 2 7=
MRBECTHRESNTZHLDOTH D,

ARFRILEN CI/NEJRGE . ARZs) 1R ]
—ER IR LR, KBERE S, BRERSIE )N D Risk
ENTW5 (Sakai et al., 2001; BFICIED> , 2005; 2
M, 2010; BA1IE 2>, 2013; 45, 2014; [1)I1E 20>,
2017), FEAELYE JE D Mt C ik, P21 B oD FBk) 1|
MHRENH Y (LJINED, 2017), £7=, A
(2010) 2 XAUX, FEMZ2 X RBITH D 23,
THEETHLAEPFEINTVNDIEDZ L TH
%o ARIOFEEIL, EARICE S FlgkE LTI T
WERPFERCTH Y | ARORRFLERE 725,

VAN
Callogobius tanegasimae (Snyder, 1908)
(Fig. 2-J)

BrEF . KPM-NI 44906, 1 fE{&, 63.5mm SL, %
AR A3, THERAR LT IES:. 2016 429 H 15 B,
WS« AR,

BREE ST EARIT, 56195 L5 2 g LK
ECORND &, EECIIEERDH Y, NEET
2O MNIRNT & JRBiE EFITREABER 2R
Z L, EEEREITAWN L, BEITEL . BRIT
RH L, HEFMERE X VAL ITEN &
FOWRIZ IR 4K THD 2 &, BB 1B
NEETHDZ Eb, BHIIED (2013) (2L
7=, Z B EEE L,

Z OEERIEE AN O ARG B4 O 7 i
DFNLBRES N LD TH D, KEIZRETH
0. HEREEIX 17 %o, KIRIEL 25.0°C Th o7,

AFE X E N CIE )1 s & B e S5 IR o0 K
FERNR R, BRI, RRFR, HEHIE., 5.
B BRERFIE ) DRLgk STV % (Kamohara,
1957, 1964; Bl - B, 1977; 5JE , 1979; WA
BE « At , 1982; M, 1993; KEFIZ 2>, 1999; -
g 2000; KBRS, 2000; YEUE « HH4Y | 2001; Sakai
et al., 2001; fEH:, 2002; HHE « A4S, 2003; B
2, 2004c; A1 HIE D>, 2005; J& H - fI4 , 2005; 1=
&, 2006b; =F1E7)>, 2006; [, 2006; EEIED,
2006; )& IE A, 2008; L), 2008a; [E 1A 1#E
U FE] b 5 B A Jey AR TRAT N H5 T , 2008; {78k -
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Figure 3. A, Oligolepis acutipennis, KPM-NI 44907, 26.0 mm SL, Kamo-gawa River, Chiba Prefecture; B, Oligolepis stomias,
KPM-NI 44910, 37.6 mm SL, Kamo-gawa River, Chiba Prefecture; C, Redigobius bikolanus, KPM-NI 45242, 26.9 mm SL, Ka-
mo-gawa River, Chiba Prefecture; D, Bathygobius peterophilus, KPM-NI 45246, 37.9 mm SL, Ooura Bay, Shizuoka Prefecture;
E, Bathygobius hongkongensis, KPM-NI 44917, 42.8 mm SL, Shioiri-gawa River, Chiba Prefecture; F, Drombus sp., KPM-NI
44918, 42.4 mm SL, Shioiri-gawa River, Chiba Prefecture; G, Favonigobius reichei, KPM-NI 44633, 30.5 mm SL, Hojo Beach,
Chiba Prefecture; H, Scatophagus argus, KPM-NI 44920, 32.2 mm SL, Sagami-gawa River, Kanagawa Prefecture. All pictures

were taken by H. Senou.

#R,2009; KX ESHBRET A A bV —,
2009b, ¢; Motomura et al., 2010; eNIEA>, 2010;
M, 20115 BPNIED, 2011; ), 2012; SFEUE « il
2012; “FUE - FHAY | 2012; SE)II - B S, 2012; BA
1E7>, 2013; Onikura et al., 2013; # IR, 2014b; &
9, 2014; 3, 2015; AEIE D>, 2016; (L)1 - HHAE,
2016; A EFE « ARAF, 2017), FEALTE JE 2 Hidg T,
AN R o BBk, 521, § R E RO
AR, FEIN, BRI, PEIHRTNII 2 5 Fiék
NdD (BIHIED, 2004c; 2 1E A, 2008; LI,
2008a; JHi% « 7%, 2009; KA SHBREE 7 A A
ko & — 2009, c; KRB, 2014b; (L)1 - WHGE
2016), A EIOFEIFITERYGCETHY , A
DOHRFEERE 72D,

JRYNE
Oligolepis acutipennis (Valenciennes, 1837)
(Fig. 3-A)

1 BF : KPM-NI 44907 ~ 44909, 3 f# &, 18.1
~ 26.4 mm SL, A0S0 (o, T35 BpS ) 1| i Al
Ji, 2016 -9 H 27 B, IWIFHE4E ; KPM-NI
45234, 1 fE{&, 20.3 mm SL. A7) 4%,
RS AT, 201748 A 4 B, W55 -
ZIHAREAE,

BE SN EERIE, 83 B inenwa &
BEHZITIRD Z &, MT/NEL, ZO%EIL,
Rotkixrz Z 2722 &, IRTFTORGHITML .,
AAEINZ 0D 2 Enn, BIfEED (2013) @/
RUNPOEHE L~ LT,
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D OEGAR T B N O 55705 A
TEFOHBEK CHRE SN, FRFZHIROT T
T ARINERE L, 2016 FFEDOFRERIZIX %R D
JFHHINER s uR vV a XA HEE
EhTnb,

ARFEIVLE N CTIETZE R B 5 I8 U 0 RS
W, iR, RigR, ERR, 55, fE
5. BAE., FEIENLEESATWDS (5
A, 1950; HEFIE AN, 1975; HARE - ALAT, 1982; #K1E
7>, 1988; #h | 1990a; M , 1999; Sakai et al., 2001;
WAIE D, 2004d; F1 B I1E D, 2004; 2 H - ML,
2005; 1EEJHE , 2006b; JLJE, 2008b; kAR & AR A
E 2 D5, 2008; TR, 2009; HMEASHEREE T & A
A2 b & — 2009¢c; HFE - BiE,2010; RNIE
2>, 2010; #fH, 2011; EANIE2D>, 20115 B(Z1E D,
2013; ERi i s S AZEB 43, 2013; Onikura et al.,
2013; REA IR, 2014; 45, 2014), FHAFLIE J& 3 Hy
Wi, TEERMIIT R, §FRFERED
HEINNLELENH D (FA, 1950; L, 2008b;
MASHBETEAA L MU Z—,2009), &
BlOFReERIE, THER T2 MU H ORI D EFH
RS, REFEMIOACREZ R L2 122 5,

DFH TNt
Oligolepis stomias (Smith, 1941)
(Fig. 3-B)

FrEF : KPM-NI 44910, 1 fE{&, 37.6 mm SL. /I
J3E) AT P g, THE RS TR, 2016 429 H 27 H.,
= BR A

PREE SN EAR I, R ESRICEN a2 b
RIERZITIRD Z L, DITREL, ZO%EIL,
IRo#%mE 22562 &, IRTORAHITRWNC
&L R Yz 5 BAKEBESHESN T 5 Z b,
BI{E A (2013) EHEBEIED> (2007) (2 L7230,
JFH B LERIE LT,

Z OEAIEAIN BN O BN AE T A R O #RE
T, Bk RUAPITR > THREShED
DThHb,

ARITEN CIE/NERGE S, &R &
W R R, ERR, BRERE, BEARER, 1
B, BERFIE N DREES TV D (|, 1990a, b;
P31, 1999; Sakai et al., 2001; & H « #14A , 2005;
= 2006b; ALJE , 2008b; R AR EHKREE D
£,2008; kA HBE T A AL PRV H—,
2009¢; ENIED, 2010; S - H &, 2012; BI11F
7>, 2013; Onikura et al., 2013; RBASUL | 2014; 541,
2014; E @B ARG HRE L7 — 2 2 —,
online ¢), FHRE Bl CiL, &R
OFEFNN BRGNS 5 (AL, 2008b; R

BT AA L hE U —,2009c), 4Bl
WX, TEERNSBEEM FIZBIT 52 WRETH Y
ARFEDOILRFEEK & 72 D,

EF+nNE
Redigobius bikolanus (Herre, 1927)
(Fig. 3-C)

#OBF : KPM-NI 45242 ~ 45244, 3 {# 1K, 25.0
~ 26.9 mm SL. /5 1FAT 113k, F-HE VRG] i A
2017 4F 8 H 4 B, WIFH - ZIHHRELE,

BRAE ST BRI, BEEEmIC e 372V 2
&L REEHS O EIICIRIRBED 20 & SISk
WINZ & RO 1 g N ISR 7 BARi
MWW EE . BA{IED (2013) 1T L7z,
ES B EREEL,

S OEETWT R B I OFME) G
FEREORIEIE T, BROF T T ARRLIF I 41
B, RN ERIFICBRESNZHLDOTH D,

AFE L E N TIRE RS 2 5 BE R B IR o K2
MR, BHENS LA RO BAMERIN R, FEik
. RS, LRSS, RIER, REARR, WP
N, 5. BAE. BiEKIIE LRI N
TW5 (B, 1952; Kamohara, 1964; #&7A , 1965;
EHUE N, 1969; BI{HL T« HE | 1975; HEIEH,
1975; ¥&A1ED, 1980; 4:J11, 1985; #IEAH>, 1987,
)11, 1988; #fL , 1990a; #5A « 85, 1996; | FiEd>,
1997; #kJ5L « 758 , 1999; il « FFH4S , 2001; Sakai
et al., 2001; & 45, 2001; FHABIE D>, 2001; 7% 1L1F
73, 2002; FIFFEL | 2002; 45 « AE, 2003; TR -
BEVR | 2004; BAFIEDY, 2004e; B 1E A, 2005; A
H - F4 , 2005; A6 , 2005; % , 2006b; AEALL |
2006; —FE1EAH, 2006; FEFIE A, 2006; B I1ED>,
2006; FLBIEADN, 2007; FHAIZAY , 2007; #FUED,
2008; FRkNESHEBRE T A A ey Z—, 2008;
LI, 2008a; [ 423848 VU [E Hh 5 % i /= AR 1T
JIEES T, 2008; A FH4ATT, 2008; &R , 2008; Ti)E
2009; kX EHBRET B A A v Z—, 2009,
b, c; AT, 2009; FE ik T BR BE B E0F SR T
2009; kR SHERET A A U U Z— 2010,
JNjEE , 2010; Motomura et al., 2010; & 4% , 2010; 57
2« HJR, 2011; T-BEmT, 2011; f4H , 2011; J[ (%
Ay, 2011a, b; B IE 2>, 2011; %, 2011; &I
7, 2011 FEIRTT , 2012; 3211« B, 2012; BA{—IE
7>, 2013; Onikura et al., 2013; REAIR | 2014; A1#f
WE7N, 2014; BRI 2014b; 5545, 2014; =I5 I
2015; HAUER , 2015; 31, 2015; 45K, 2016; {0 [,
2016; KAVHIE D>, 2016; KT HIE 2>, 2016; HAUHR ,
2016; FRIE BRI FHFZERT , 2016, FAEER , 2017,
PR - AKS, 2017; BREEAE , ARFEARY]), AHEE
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JED I, FER OISR, fE LT OR
JIL BB AR O SENACGR R )T, & s |
HEERZE)F v o R ANOEIS ., KRS
& EOENAR, mikE, PHZEEILET O
g, ZEE)IKRIEEEUN, 2B, 21
DTN, FRETTAAR)I X2 e (NTR
i) . KR, R 27 GEILET) . |,
B SIHIK SR, PRI, EBI, FRE RGO
PEOFHRIIN, WEI, FRAERI, REEI,
HE)IL BB, FAZEN S RABIEL) ], a1,
BN BRSNS H D (R, 1952; A, 1965;
BIEE - B, 1975 &)11, 1985; 411, 1988; #%
JE - 5 L 1999; FEILNED> , 2002; HFEIED> , 2004e;
Bl EED, 2005; B2 1EH, 2006; FHEIZA, 2007,
MIFUE ), 2008; KRS HHEBRET A AV MY
& — 2008; ALJEL, 2008a; =R, 2008; kA B
B7®ARA b H— 2009, b, c; SEARIZD,
2009; HEIE T ERBERM FAIFZERT , 2009; PR S EREE
T AA L MR Z—,2010; M, 2010; T-IEHT,
2011; {ATEFIE AN, 2011; L8, 2011; B8R TH , 2012;
FHEIE A, 2014; FF I | 2014b; BRUHR , 2015; 5~
AEER L 2016; KHFRIE A, 2016; BURHED , 2016; FEETHT
BREERIFEWITEIT , 2016; S2AEHS , 2017; BREEE , &8
FERH), SRlOEE, TERAEN»S O
FLERIC A2 D L RIREIC, ARFEORIRFEERE 72D,

DUINE
Bathygobius peterophilus (Bleeker, 1853)
(Fig. 3-D)

B Bl . KPM-NI 44629, 1 {# {&, 37.8 mm SL.
SRR, MR RSE - HETE,. 2016 29 A 17
H. ZJRF0K - (N - W EERE ; KPM-NI
44630, 1 fE{A, 12.0 mm SL., £iR#EF. #HZ5)
WRZHE R, 201747 H 12 B, =HHKE
£ KPM-NI 44911 ~ 44916, 6 f#{k, 232 ~37.6
mm SL, 327, M)IRSE s, 2016
9 A 12 H, WIFHELE ; KPM-NI 45245 ~
45246, 2 fE{A, 37.9 ~38.1 mm SL. Kifi5, #
W FHET S TH, 201748 A 18 H, [LWJIFH
FRAE :KPM-NI 45247 1 {E{A&, 42.7 mm SL, K5,
FMETEAE S TH. 2007459 A 7 B, [T
B £ ; KPM-NI 45255, 1 {& {&, 36.0 mm SL,
Jbgeififr, FRERME LTSS, 2017429 A 11 H,
S HAIRELEE  KPM-NI 45256, 1 fi{&, 35.0 mm
SL. Ab&eige. TEERME LTRSS, 2017 48 A
22 H., AR,

PR SRR, RISE ISR RNT &
BRAEOBILH & K AEWICHEEND Z &, Wl
R IRk DR BA AL C(S) e\ 2 & | By

SRS FLERSI A B D Z & D (B E A (2013)
DT INEBOFERE I —&K LT,

KPM-NI 44629, 44911 ~ 44916 (7 fE{K) 1 H
BT B O AN AL E 3 5 3= F 1= T, KPM-NI
44630 (1 &) 1 ZAL T s o AL BN A7 E 9
5 RIRER T, KPM-NI 45245 ~ 45247 (3 flE1A)
ILHE RS T HEREERE ¥ — ORT O H ik
T, KPM-NI 45255 ~ 45256 (2 fE{&) 12L&+ T
WIS IRFTHEICHERE L 72l o7 ~ B A
RO I EORNORES Tz, 4R E S EE
IIWE TH o7,

AFEIIENTIETRER, M), FREE, o
IR, EERE, P, ARE ORI
TW5% (Tomiyama, 1936; F=iA , 1950; {8l E -
HE 1980; #R1E2>, 1990; 3% - (L, 2005; B~
E0>, 2013), £/, NLETIIAKFER (KPM-
NR 159293) M ST 5, AR JE 2 sk
Tk, TEROXRAVNE, M&EIEOER (BifE
OFRZ N NG ) 1 X3 ) . R, PR
TR, 5 O S 5 OB TR 2 FldRAs
&Y (Tomiyama, 1936; @A, 1950; BB E - H
B 1980; L% - (L, 2005), 7o, fPEJIE=
WO B TARPEE (KPM-NR 185211A) 73
e STV D, AlElOfekE, THERTIX2 #
SH, SR TS ~ 6 Hs B, R TIE2
HisHOFREE D,

H AR NARNE
Bathygobius hongkongensis Lam, 1986
(Fig. 3-E)

BrEF . KPM-NI 44917, 1 fE{&, 42.8 mm SL, ¥
AR A3, THEWRARE LT ES:. 2016 429 H 15 |
)T« = HFRERAE,

BRAE ST ERIE, A Nafigh FlEBEEsRIL 2 4
I CHoT=n, BIBFICEARSD L, BRE
OBLH &K ZE5DbIY HKIEIZ/25Z &,
i AR FET R L S A B AL C(S) b D Z & R
T XTI CTH D Z L, fEE LEICEEN RN
&, F2EBNERRDD L, AlfER -
WEHEESRIE 3 i CTH D Z LD BAIED (2013)
DI R NZNEOFEHE BBteia—E LT,

Z OEERIZH AN D ARG B4 O 71 i
DOHFNLBRESNTZLDOTH D,

AFEIZEN CI/NERGE R, )R 5 R
ORISR, BRI, 5iEks 5
MHREEESNT WD GEEEIED, 1997, H46 -
FF,2002; BF)INED>, 2003; & 45 - A, 2003; =i
2006b; —F1EA>, 2006; Fi/EIED, 2008; Motomura
et al.,2010; BA{1E A, 2013; AKHE AN, 2014; 1)1

T
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WARE , 2016; FBF « AKF, 2017), FHAFE & 520 M ik
TiE, SR O JIFEINACREII, BrEI, B
B SN, mil e, fRi RO e o 2B
I BREERNH Y GRREIED, 2008; [LJ1] « HERE
2016), F7=, RN/ NEFET ORI E—F,
FEEEOFRMIINEEE T, BET R T
KT EENRE SN TWD GEREIEA, 1997;
KPM-NR 39453, 88113, 152748 ~ 152749), 4 Al
DOFeERIT, TERYGSTH Y | HIBGEHE 2D,

sOoant
Drombus sp. of Akihito et al., 2013
(Fig. 3-F)

FrEF . KPM-NI 44918, 1 {E{&, 42.4mmSL, %
VAT P ek, FHE AR LT B4R, 2016 429 A 15 B,
W« = AR,

PR SRR, REESEIE T T o0 R B
IRBELEN DD Z L B OIS R
LW &, MR & R
BIZ 12 THDZ Enb, B{IEN (2013) 12
L7, Zaan® lREELE,

Z OAERIZHE AN DY ARG Wi 7 0 7 FhE
DOHEMNE BIRDZ X ABRLT 0k Y ANANE
ERIRFICBRE SN D TH D,

ARFRIZEN TR IR, FRRIR, =@ER,
AR, @R, KRR, HiER, BREER, &
W, SIS, frE, BAE., SREkSIE
DRLERIILTUW D (HHBE - AbAT, 1982; #h, 1990a;
T, 1993; Kif , 1997; “FUE | 2000; Pl « 4,
2001; Sakai et al., 2001; &45- 4], 2003; HH: %0,
2004f; = H - A4, 2005; 3 , 2006b; —E1ED>,
2006; FtE , 2008; FEEIE AN, 2008; AL, 2008a; i
B, 2009; FASHBRIE T EAA Y bV —,
2009¢; Motomura et al., 2010; 4 H , 2011; &NIEH,
2011; I, 2012; SEUE < SLil, 2012; IR - A
2012; 31|« = &, 2012; B{1E 5>, 2013; Onikura
et al., 2013; [LJI] - MHAE , 2016; &)1, 2017; =HF -
AFE, 2017), ARFETE JE SO Hdk CiE, AR O
Bk, i RotE G0 F8), )6
ENDH D WIFIED, 2004F; FEREIEN>, 2008; Ik
Ji, 2008a; kA SHBRET A A PRV X —,
2009¢; (L)1« #HAE , 2016), A EIOFEkIT, T4
WWRiERCTh 0, KRGS E 725,

SFIEANE
Favonigobius reichei (Bleeker, 1849)

(Fig. 3-G)

FBF : KPM-NI 44631 ~ 44632, 2 Ak, 24.7 ~

26.0 mm SL., Jbgeifs. TRERATILTRS:, 2017
622 H, ZHAIKELSE ; KPM-NI 44633, 1
fEfA, 30.5 mm SL, Abgeiifse, THERATLHIES:,
20174F7 H 5 B, —IHFIRELE,

BRAE ST EIRIT, 56 2 50 & B DRSS T
8 THHZ &, HOAMIRNNEIRERD Z &,
KA OMERIEA T HMEIXIROEZ 285
WRAHETH D Z Enb, B{IED (2013) O
T I ANEOESE L —H LT,

KPM-NI 44631 ~ 44633 (3 fE{K) X3 d
b4t 7 D A FE LB DB DRV E TRE ST,

RFE VL E N CIFAR A I B W, Rkl IR
AR, R R, R, BIRER, R, f&E
T, BAE, BERFIENLRES TS (K
&/, 1981; Sakai ef al., 2001; & [ « 4, 2005;
A% , 2006b; JLJR , 2008b; MR USAEEREE T 2 A A
v kv Z—, 2009¢c; Motomura et al., 2010; SEUE -
FLIL, 20125 NI - =R, 2012; B IE DN, 2013;
Onikura et al., 2013; 545 , 2014; [(LJI] - #HAE , 2016;
I, 2017; AEE - AFF, 2017; E L225@E KIEHR
E+75 — &%t % —  online d), FEELEE I
Mgk Cix, AR o BB, & R TR
OFI)NHFEsNH 5 (AL, 2008b; A f
BT v A AL R Z—,2009c; [L)I] - HHAE,
2016), AEIOFEKIT, TERYGEHE TH, K
FRFLEE & 72 D,

7 aHRYT P a4 4 F Family Scatophagidae

vakRIIoTaEA
Scatophagus argus (Linnaeus, 1766)
(Fig. 3-H)

FEF : KPM-NI1 44919, 1 f#{&, 11.4mmSL, #H
R ik, ARAR)RSEE TN Z =, 2016 4F 9
H 6 B, [WIIFHEHERE ; KPM-NI 44920 ~ 44921,
2 A, 21.2 ~ 322 mm SL. FHELI| Fifhl, 4
JIRASEEE R 5, 2016 429 A 10 B, L)1
4L ; KPM-NI 44922, 1 & {&, 24.6 mm SL, /Il
JE) AT P g, THERBE) N TR, 2016 429 H 27 H |
L) H AR,

KPM-NI 44919 ~ 44921 (3 fE{&) T b
KAL) o> I e SR 1T KAG b5 A5 B2 & B KA )
HCREINT, FRHAOK 50 m EFRICI3FERE
JIEIR T AGE A A ES OEBEAR A LT
%, KPM-NI 44922 (1 fE&) X008 )1 o Frhn s
JIWE TR T, BIROF U T ARRL ) R U ANE,
7 FH B ERIFFICERE I N,

AT X E N TR B RS 2 5 B & R o KO
MR, BKH 2S00 Bo B ARG R &
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WU, A B, SN, BAR. BRERSIE
DRLER STV D (e - dEHE, 1973; 38 HIED,
1975; & B 1E D>, 1975; [LIF, 1976; W#ERE - ALK,
1982; Matsuura & Arai, 1995; -HIED> , 1996; AS[H]
EA, 1997; KFFIE D>, 1997; Sakai ef al., 2001; +H
R S8 W B2, 2003; BTEF , 2004; B IR
2005; BTH - (1)1, 2005; MOAEIE A, 2007; Fk IR
MK PER & v X —KERELE > &% —, 2008;
JLJE, 2008b; =R, 2008; B SHLEREE T & X A
v b H—,2009¢; 7 LIED>, 2009; {iTHF, 2009;
Motomura et al., 2010; & N IE 2>, 2010; 3 1E D>,
2010; # [ , 2011; { BF 1% 2>, 2011a; Tk, 2011;
TR - 1L, 2011; HH1EH, 2012; Flg - Fuil,
2012; VU « B4y, 2012; K5 HT, 2013¢; FAH , 2013;
TN, 2014; 35 - 3HHE, 2014 FHAB, 2014; K
M, 2015; FA7B1EA>, 2016; 111)1] - HEAE | 2016; SHEF-
AN, 2017; Mg - JTEF , 2017; =, 2018 (&% Fd
W), FEARRYE SR RIS T, HURCER O R K
) X LS AN OGRS, R, AR
DORIETHES FLIX AR AR #1 5 BRI T A1 XA A
My, =i EabaE. R, W )i, AR
JIL REEM, WA, &Rt E O FE)
MBFEENH Y ORFIED>, 1997; ML SN H
WEREAE | 2003; JEJE, 2008b; EIR , 2008; #RS
BT 2 A bl Z— 2009¢; {TEF |, 2009;
T, 2011; Tk - (L, 2011; (L)1l - HEEE |, 2016;
MEM - T8 2017, =3, 2018 (&Fath)). 7=,
TIER O/ INE, MRS, RINEOS -
AP, RBEHE, RBEET R, ERBHTERS CldkH
HE (KPM-NR 73026, 73842, 92478, 92750, 97265,
152839) AR SN TV 5, AEOTEROMNE
JDN 5 DFERIE, EAICE S sk LT
BHRETH Y . KEORBEERE 72D, M5
OB 5 OFEEIZ 3 BIE & 72D,

REEE

AHFZECHRRAE STz 18 OB K MEASEIC SV
T, BSOS E DRI 31 2 BIFE Sk
B (Table 1) 2425 L&, %< OFEIX, 1990 4
PIRTZITFRESR STV o 7208, 1991 4R LIRE,
FOEREEE L OVEAS AN 2, 45 FE O R gk
b BIME I H - 72,

BlZIE, Z7aki~r a7 X A01% 1991 L
R L ARV 50 MU 2 8 W CHIEREE S . 2001
FEDIREICFEER S AR LT % (Table 1),
AR O BN R IC 3BT A SRR A A D
&L 1970 FEARITE A TR 30 EAEREE ST UL
B (LU, 1976) . & MEIE A (1975) ASFndk il IR
BT DR E WA L, 1995 4E (AR 41| IR AA

BB ORFHEA, 1997) ., 2003 FZ i B (K
PIE2N, 2010) . 2004 4EICH AU CTRRE S (T
%, 2011) . 2009 (I FHERSE TR SN D
(KPM-NR 73842) 7¢ &, FLgkiR 23 bt - Bk
LTWaAEmA LSS (Table 2), S 512, M
FEIEDY (2007) & A IEAD (2009) 1. 2000 4
ROFEFERD S . ARFENA K OFEIIER (BiEk
FlELAm) L0 G ommRin R CEAEE LT
WA EREME A RIE L TW 5D, ZOEmMMR TOFA
FEDNRIE ST AR & AT JE L Mg~ o b
1 - R X OGRER S DRI e S T AR
MEFE—HLTCWDBZEE, 29 LI eI
ot ik, B X500 - fFfef o Lo b~
S ERE L, ik X o ik o - )
#E &b ik C OB O M E S i 2 %
KD 1>ThHDEHHEND,

Fo, XX, Toant, e B0
PEANPRFE 3 IOV T, BRI RS R e
WIZBWTESR L EE 2NN BFHIED,
2004f; FHEIE A, 2007; 4LJ5L, 2008a, Table 1), =
LS OO BGR R A MUK 3 T D PR - E
BHHSOEEIILLTFO X 512725 T 5 (Table
2) 5 B RAHHREEIZB VT 1979 IS
wlRtER S (A, 1979) . 1999 ~ 2000 4=(ZI1LE
L7z CFEIE,2000), ZDth, BIFIED (2004¢)
DIEE ILIZ T D EAE Z R L, 2007 A2 1
)R THIREERE K OVERS O AIREME A RIE S
7= (bR, 2008a), % LT, ARl OEREFAE TIE,
PENBR L0 /G ICAET 5 TERTREI N
7= ORME). 7o a~Pix, ke - b (1982)
PSRN L )RR gk & i L 722, 2000 AR
I B W TEIE O RIREE DN R S vz (OF
WS - 4%, 2001; PG - B4y, 2012), 2 D%, AR
FHAF (20041) 23FR T I8 1T 2 EHE O AT RENE
ZoRME L, 2007 AEIZ i3RI (JBJEL, 2008a) |
2016 fAFITIX TIER (R#ld) THREShZ,
FoNBIE, MEEE - bR (1982) 2% 1980 ~ 1981 4=
WAL R CREREZIT o BRI, S, Ak
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v~/ A 3F Euurobracon yokahamae (Dalla Torre, 1898)
(Insecta: Hymenoptera: Braconidae) O ZEE S | FFlZZ DFEIZHOWNT

Notes on the Life History of the Parasitoid Wasp, Fuurobracon yokahamae
(Dalla Torre, 1898) (Insecta: Hymenoptera: Braconidae),
with Special Reference to the Natural Host Insect

IEE AV« JINEIRER 2« XTFRIEA U

Reiko KagaV , Itsuro KawasHmma? & Haruki KARUBE"

Abstract. Euurobracon yokahamae (Dalla Torre, 1898) is interpreted as an endangered species
(Level II) in the Red List of Kanagawa Prefecture. However, over the last ten years, eyewitness
accounts and collecting records of the species have been increasing, especially on chestnut trees
and surrounding coppices. Its hosts have long been considered to be larvae and pupa of Bafocera
lineolata and larvae of Massicus radddei. In this study, it is clarified that E. yokahamae infested
the pupa of M. raddei, based on such remains as head capsules and normally molted outer peels of
the hosts.

Key words: Euurobracon yokahamae, Braconidae, Hymenoptera, host, life history
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Braconidae), with Special Reference to the Natural Host Insect. Bull. Kanagawa Prefect. Mus. (Nat.
Sci), (47): 59-66.]
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A Case Study of an Unintentional Introduction of the Alien Mantis Hierodula sp.
— Egg Cases Adhering to Bamboo Brooms Imported from China —

BEFE RO - KA

22 - RiE T

Hiroshi SAkURrAI”, Haruki KARUBE? & Reiko KaGa?

Abstract. The invasive alien mantis Hierodula sp. has already established in Japan, but introduc-
tion routes of the species have not been elucidated so far. We newly found the egg cases which are con-

sidered to be of this kind of species, from commercially imported bamboo brooms. We also confirmed

that they were able to hatch normally and that their morphological and color features are consistent

with already known larvae of the species. If bamboo brooms play a main role in relation to the intro-

duction, it can be reasonably explained what the species has been confirmed in various places at the

same time. Their colonization pattern looks different from that normally seen in other alien species.
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Original Article

Taxonomic Study of the Genera Aptesis Forster, 1850, and Javra Cameron,
1903 (Hymenoptera, Ichneumonidae, Cryptinae) associated with Fagineura
crenativora (Hymenoptera, Tenthredinidae), with Description of a New Species

Kyohei WATANABE" & Tooru TANIWAKP

Abstract. Two ichneumonid parasitoids of the genera Apfesis Forster, 1850, and Javra Cameron,
1903, associated with a serious forest pest of sawfly, Fagineura crenativora (Tenthredinidae,

Nematinae), are studied. A new species, A. flavitrochanterus sp. nov. is described. This species

resembles 4. melana Li & Sheng, 2013, and 4. opaca (Cushman, 1937), but the females can be

distinguished by the following combination of character states: hind trochanter and trochantellus

largely white to yellow (black to brown in A. melana and A. opaca); first metasomal tergite 1.4-1.85

times as long as maximum width (1.3 times in A. melana); body length 3.5-5.5 mm (8.5-10.0 mm

in A. opaca); ovipositor sheath longer than first metasomal tergite and 0.9-1.0 times as long as

hind tibia (shorter than first metasomal tergite in A. opaca and 0.8 times as long as hind tibia in A.

melana). A Korean species, J. coreensis (Uchida, 1930) is newly recorded from Japan with the first

host record. Keys to Japanese species of both genera are also available

Key words: Far East Asia, natural enemy, sawfly, Tanzawa mountains, Taxonomy

Introduction

Outbreaks of the sawfly Fagineura crenativora
Vikberg & Zinovjev, 2000 (Hymenoptera: Tenthredinidae)
have been reported in beech forests of Japanese mountains
and some of the trees have actually been damaged due to
the cumulative feeding of sawflies (e.g. Shinohara et al.,
2000). Therefore, this species is known as a serious pest
of the beech tree. In the Tanzawa Mountains of Kanagawa
prefecture, central Japan, some methodologies towards
its control have been applied (e.g., Taniwaki, 2013) and a
natural enemy of F. crenativora has been searched. Field
surveys demonstrated that parasitoid wasps are important
natural enemies of F. crenativora (Taniwaki & Watanabe,
2012). Cryptinae is one of the important parasitoid groups

DHTNEIEMDE - HEEYIEE
T 250-0031 #Z)IIE/NEHET AL 499
Kanagawa Prefectural Museum of Natural History,
499 Iryuda, Odawara, Kanagawa 250-0031, Japan
JETDFEE : watanabe—k@nh kanagawa-museum,jp
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T 243-0121 HEJIREKRTLIR 657
Kanagawa Prefecture Natural Environment Conservation
Center, Nanasawa 657, Atsugi Kanagawa 243-0121, Japan
B 18 : sigen01@pref.kanagawa,jp

of the sawfly, but none of this group were identified. This
lack of identification causes a problem in the biological
control of F. crenativora, and thus a taxonomic study of
these ichneumonids is needed.

The cryptine species associated with F. crenativora
belong two tribes, i.e., Hemigasterini and Phygadeuontini.
The former contains two genera, Apfesis Forster, 1850,
and Javra Cameron, 1903. The latter contains three
genera, Endasys Forster, 1869, Glyphicnemis Forster,
1869, and Medophron Forster, 1869 (Taniwaki &
Watanabe, 2012). Recently, as part of a taxonomic study of
the parasitoids reported by Taniwaki & Watanabe (2012),
we study the former group. As a result, we classified them
into a new species, a newly recorded species from Japan
and two unidentified males. In this study, we describe these
species and provide identification keys of them.

The taxonomic position of Hemigasterini and
Phygadeuontini were recently reclassified by Santos
(2017) and he concluded that the former should be
treated as Aptesini and the latter should be treated as
a separate subfamily, Phygedeuontinae. In this study,
however, we conveniently choose the classification
proposed by Yu et al. (2012).
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Materials and methods

Materials used were from Kanagawa Prefectural
Museum of Natural History, Odawara, Japan (KPMNH-
NK), National Institute of Agro-Environmental Sciences,
Tsukuba, Japan (NIAES), and Laboratory of Systematic
Entomology, Hokkaido University, Sapporo, Japan
(SEHU). A stereomicroscope (Nikon SMZ800) was used
for observations. Photographs were taken by Olympus
TG-4 digital camera joined with the stereo microscope.
Digital images were edited using Adobe Photoshop® CS6.
Morphological terminology follows that established by
Gauld (1991). Eady (1968) is referred for microsculpture
description. The following abbreviations are used in
descriptions: basal mandibular width (BWM), length of
malar space (MSL), segment of flagellum (F), ocello-
ocular line (OOL), postocellar line (POL), metasomal
tegite (T) and holotype (HT). The following abbreviations
are used in material data and distribution: Malaise trap
(MsT), female (F) and male (M).

Results

Taniwaki & Watanabe (2012) recorded two species of
Aptesis and a single species of Javra as the parasitoid of
F. crenativora, Aptesis sp. A, A. sp. B, and Javra sp.
Aptesis sp. A is one of the dominant parasitoids and the
remainders are rare parasitoids (Taniwaki & Watanabe,
2012).

We carefully examined the morphological characters of
Aptesis and Javra species and compared with specimens
and/or descriptions of other species of these genera.

By the result of comparison, we conclude the following
three points. First, Aptesis sp. A is a new species. Aptesis
sp. B may be a new species but should not be described
because only a single male specimen was present. The
female and male of Javra sp. sensu Taniwaki & Watanabe
(2012) are separate species each other. The female is
identified as J. coreensis (Uchida, 1930), while male
of this species is undescribed. In this study, we newly
describe Aptesis sp. A (female and male) as a new species,
A. flavitrochanterus sp. nov., and newly record J.
coreensis from Japan below. Two species of males
recorded by Taniwaki & Watanabe (2012), Aptesis sp. B
and Javra sp., are not examined in this study because both
species are represented by only a single specimen.

Taxonomy

Subfamily Cryptinae Kirby, 1837

Tribe Hemigasterini
Genus Aptesis Forster, 1850

Aptesis Forster, 1850: 71. Type species: Ichneumon
sudeticus Gravenhorst, 1815. Designated by Viereck
(1914).

Pezoporus Forster, 1869: 181. Type species:
Ichneumon nigrocinctus Gravenhorst, 1815. Name
preoccupied.

Clypediodon Aubert, 1968: 7. Type species: Aptesis
(Clypeodiodon) flavifaciator Aubert, 1968. Original
designation.

Diagnosis. Townes (1970) proposed diagnosis of this
genus. We refer it with some additional data of character
states of Japanese species below. Clypeus weakly to
moderately convex in lateral view, its apex truncate or
somewhat arcuate (Figs 1B, 2B, 3A, B). Median 0.2 and
more of apical margin of clypeus sharp, narrowly reflexed
(Figs 1B, 2B, 3A, B). Mandible with two teeth, its upper
tooth as long as (Fig. 3B) or shorter than lower tooth.
Apical half of flagellum not strongly flattened below, not
strongly tapered to apex (Figs 1A, 2A, 3A). Basal flageller
segments short and slender (Figs 1A, 2A, 3A), F2 shorter
than 3.3 times as long as wide in lateral view. Propodeal
spiracle not strongly elongate (Fig. 3E), at most 2.0 times
as long as wide. Areolet pentagonal (Fig. 3C). Spiracle of
T1 situated behind the mid-length (Fig. 3D). Postpetiole
usually with a complete or incomplete dorsolateral
longitudinal carina or ridge between its spiracle and
apicolateral corner (Fig. 3D). T2 more or less polished (Figs
1A, F, 2A). Ovipositor straight, its upper valve without
oblique or transverse teeth (Figs 1A, 3F).

Distribution. Holarctic, Oriental and Afrotropical
regions (Yu et al., 2012).

Remarks. Eleven species of this genus were
previously recorded from Eastern Palaearctic region (Yu
et al., 2012; Li et al., 2013). Japanese fauna of this genus
is still poorly studied. We recognized seven species of this
genus from Japan. Three of them are described species, 4.
albibasalis (Uchida, 1930), A. albidipes (Walker, 1874)
and 4. opaca (Cushman, 1937). In this study, we describe
a new species, Aptesis flavitrochanterus sp. nov., which
was previously recorded as Apftesis sp. A by Taniwaki &
Watanabe (2012). The remainders may be undescribed or
unrecorded species.

Females of Japanese species of this genus can be
distinguished by the following preliminary key. Identification
of males difficult, thus identification of the new species

should be compared with the following original description.
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Key to Japanese species of the genus Aptesis with described species recorded from Eastern Palaearctic region
(female*)
* Female of 4. albidipes (Walker, 1874) and 4. chosensis (Uchida, 1931) are unknown.

1. Metasomal tergites with conspicuous large red area(s) and/or hind femur reddish-brown to red.

------------------ A. corniculata Sheng, 2003 (from China); A. elongata Li & Sheng, 2013 (from China); A. flagitator
(Rossi, 1791) (from Russia); A. nigricoxa Li & Sheng, 2013 (from China); 4. nigritula (Thomson, 1885) (from
Russia) (all are non-Japanese species)

-. Metasomal tergites and hind femur nearly entirely black to brown (Fig. 1A). Metasomal tergites at most tinged with
red on lateral and/or posterior margin(s). Hind femur at most narrowly tinged with red on base and apex.

2. Hind tibia with a conspicuous basal white area, its apical border somewhat clearly defined. Apex of scutellum
usually with a small white spot. Face 0.3—-0.35 times as long as wide.

............................................................................................................... Aptesis albibasalis (Uchida, 1930)

-. Hind tibia without a basal white area, at most tinged with brown basally (Fig. 1A, D, E). Scutellum entirely black
(Fig. 1C). Other character states various.

......................................................................................................................................................... 3
3. Ovipositor sheath 1.3 times as long as hind tibia.
.......................................................................................................................................... Apl@SiS sp. A
-. Ovipositor sheath shorter than 1.05 times as long as hind tibia.
......................................................................................................................................................... 4
4. Face 0.3 times as long as wide. Hind coxa, trochanter and trochantellus entirely white.
.......................................................................................................................................... Aptesis sp. B

-. Face more than 0.35 times as long as wide. Hind coxa more or less darkened or black. Hind trochanter and
trochantellus black to white.

5. Antenna without a white band. Areolet transversely elongate. T1 2.2 times as long as maximum width. Small
species, body length shorter than 5.0 mm.

.......................................................................................................................................... Aptesis sp. C

-. Antenna with a white band (Fig. 1A). Areolet ca. as long as its width (Fig. 3C). T1 various in length. Body length
various.

6. Lateral sides of areolet (= veins 2rs-m and 3rs-m) parallel or almost parallel. Face 0.35 times as long as wide.
Ovipositor sheath 0.6 times as long as hind tibia.

................................................................................................... Aptesis grandis Sheng, 1998 (from China)
-. Lateral sides of areolet convergent anteriorly (Fig. 3C). Other character states various.
......................................................................................................................................................... 7
7. Hind trochanter and trochantellus largely white to yellow (Fig. 1A). Face 0.4 times as long as wide.
......................................................................................................................................................... 8
-. Hind trochanter and trochantellus black to brown. Face variously in width.
......................................................................................................................................................... 9

8. T1 1.4-1.85 times as long as maximum width. Dorsal surface of propodeum largely rugose posteriorly (Fig. 3E).
Ovipositor sheath 0.9-1.0 (sometimes its base concealed under tergites) times as long as hind tibia. Inner orbit,
coxae and base of hind tibia sometimes tinged with yellowish-brown to whitish-yellow (Figs 1A, B, D).

............................................................................................................... Aptesis flavitrochanterus sp. nov.

-. T1 2.5 times as long as maximum width. Dorsal surface of propodeum largely mat posteriorly. Ovipositor sheath 0.9
times as long as hind tibia. Inner orbit, coxae and base of hind tibia blackish-brown to black.

....................................................................................................................................... ApteSiS Sp. D
9. Ovipositor sheath distinctly shorter than T1. Body length 8.5-10.0 mm.
............................................................................................................... ApteSiS 0paca (Cushman’ 1937)
-. Ovipositor sheath at most as long as T1. Body length sometimes shorter than 8.0 mm.
...................................................................................................................................................... 1 0

10. T1 1.3 times as long as maximum width. Face 0.35-0.4 times as long as wide.
....................................................................................... Aptesis melana Ll & Sheng, 2013 (ffom Chlna)
-.T1 1.5-1.9 times as long as maximum width. Face 0.4 times as long as wide.
.......................................................................................................................................... Aptesis spp-
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Fig. 1. Aptesis flavitrochanterus sp. nov., female (A—D, F, holotype, KPM-NK 5006655; E,
paratype, KPM-NK 5006674). A, lateral habitus; B, head, frontal view; C, mesonotum, dorsal
view; D, E, left hind tibia, anterior view; F, metasoma, dorsal view.

Aptesis flavitrochanterus sp. nov.
(Figs 1A-F, 2A-C, 3A-F)

Aptesis sp. A Taniwaki & Watanabe, 2012: 6.

Type series. [Holotype] F, Kanagawa Pref.,
Kiyokawa Vil., Miyagase, Mt. Tanzawasan, Tennoji-one
1350 m alt., 24. XII. 2008 (coll. cocoon of Fagineura
crenativora), 23. 11. 2009 (em. from the cocoon), T.
Taniwaki leg. (KPM-NK 5006655). [Paratypes] 1 M,
same data of holotype except for 19. II. 2009 (em. from the
cocoon) (KPM-NK 5006658); 2 M, same data of holotype
except for 19. XI. 2008 (coll.), 16. II. 2009 (em. from the
cocoon) (KPM-NK 5006659, 5006660); 1 F, same data of
holotype except for 9. II. 2008 (coll.), 18. III. 2009 (em.
from the cocoon) (KPM-NK 5006661); 1 F 2 M, same
data of holotype except for 23. IV. 2008 (coll.), 4 (M), 18
(M), 24 (F). V. 2009 (em. from the cocoon) (KPM-NK
5006662—64); 1 F, same locality and collector of holotype,
16. II1. 2009 (coll. cocoon of Fagineura crenativora),

19. IV. 2009 (em. from the cocoon), T. Taniwaki leg.
(KPM-NK 5006665); 1 F, same locality and collector
of holotype, 30. IV. 2009 (coll. cocoon of Fagineura
crenativora), 3. V. 2009 (em. from the cocoon) (KPM-NK
5006666); 1 M, same locality and collector of holotype,
8. IV. 2009 (coll. cocoon of Fagineura crenativora),
3. V. 2009 (em. from the cocoon) (KPM-NK 5006666);
1 F, same locality and collector of holotype, 8. IV. 2009
(coll. cocoon of Fagineura crenativora), 8. V. 2009
(em. from the cocoon) (KPM-NK 5006669); 1 M, same
locality and collector of holotype, 30. IV. 2009 (coll.
cocoon of Fagineura crenativora), 20. V. 2009 (em.
from the cocoon) (KPM-NK 5006670); 1 F, Kanagawa
Pref., Kiyokawa Vil., Miyagase, Mt. Tanzawasan, Tennoji-
one 1350 m alt., 16. V. 2013, T. Taniwaki leg. (FIT) (KPM-
NK 5004398); 1 F, same locality and collector, 31. V. 2013
(KPM-NK 5004333); 2 F, same locality and collector,
15. VL. 2013 (KPM-NK 5004320, 5004327); 1 F, same
locality and collector, 20. VI. 2013 (KPM-NK 5004321);
1 F, Kanagawa Pref., Kiyokawa Vil., Miyagase, Mt.
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Fig. 2. Aptesis flavitrochanterus sp. nov., male (paratype, KPM-NK 5006658). A, lateral habitus; B,
head, frontal view; C, outer surface of right flagellum.

F

1.0 mm (A), 0.6 mm (B-D), 0.3 mm (F)

1.0 mm (E)
Fig. 3. Aptesis flavitrochanterus sp. nov., female (holotype, KPM-NK 5006655). A, head, antenna,
and anterior part of mesosoma, lateral view, surface sculptures omitted except for pronotum; B,
head, frontal view; C, areolet of right fore wing; D, T1, lateral view; E, propodeum and T1, dorsal
view, surface sculptures omitted except for left half of area basalis, area superomedia, area externa,
area dentipara, area postero, and T1; F, apical part of ovipositor, lateral view.
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Tanzawasan 1550 m alt., 9. V. 2013, T. Taniwaki leg. (FIT)
(KPM-NK 5004319); 3 F, same locality and collector,
15. VI. 2013 (KPM-NK 5004324, 5004329, 5004423);
2 F, same locality and collector, 20. VI. 2013 (KPM-
NK 5004328, 5004330); 1 F, same locality and collector,
4. VII. 2013 (KPM-NK 5004323); 1 M, Kanagawa
Pref., Yamakita Town, Kurokura, Mt. Hinokiboramaru
1550 m alt., 6. II. 2008 (coll. cocoon of Fagineura
crenativora), 11. I11. 2009 (em. from the cocoon), T.
Taniwaki leg. (KPM-NK 5006671); 1 F, same locality,
21. V. 2013, T. Taniwaki leg. (FIT) (KPM-NK 5004332);
1 F, same locality and collector, 28. VI. 2013 (KPM-NK
5004322); 1 F, same locality and collector, 6. VIL. 2013
(KPM-NK 5004331); 1 F, Kanagawa Pref., Yamakita
Town, Nakagawa, Mt. Komotsurushiyama 1350 m alt.,
21. VI 2013, Taniwaki leg. (FIT) (KPM-NK 5004325);
1 F, Kanagawa Pref., Yamakita Town, Yoduku, Mt.
Mikuniyama 1350 m alt., 21. VI. 2013, Taniwaki leg. (FIT)
(KPM-NK 5004326); 1 F, same locality and collector, 4.
VII. 2013 (KPM-NK 5004385); 1 F, Yamanashi Pref.,
Koushu City, Mt. Daibosatsu, Kaminikkawa-toge, 16. VL.
2007, H. Katahira leg. (KPM-NK 5006673); 1 F, Nagano
Pref., Outaki Vil., Mt. Ontakesan, Tanohara 1800 m alt., 8.
VIIIL. 2007, K. Watanabe leg. (KPM-NK 5006674).

Description. Female (n = 25). Body length 3.5-5.5
(HT: 5.3) mm. Body polished, smooth and punctate,
covered with silver setae.

Head 0.6-0.65 (HT: 0.65) times as long as wide. Clypeus
0.45-0.5 (HT: 0.45) times as long as wide, punctures on
ventral area sparser than dorsal area (Fig. 1B). Face 0.4
times as long as wide, weakly convex medially, interspace
of punctures mat (Fig. 1B). OOL 0.9-2.0 (usually 1.0,
HT: 1.0) times as long as POL. Occipital carina complete,
its lower end connected with hypostomal carina distant
from base of mandible. MSL 1.2-1.4 (HT: 1.2) times
as long as BWM. Subocular sulcus absent. Malar space
with a distinct mat area. Antenna with 19-21 (HT: 20)
flagellomeres. F1 1.0-1.05 (HT: 1.05) times as long as F2.
F2 1.7-2.0 (HT: 2.0) times as long as maximum depth in
lateral view.

Mesosoma. Pronotum punctate, obliquely or
longitudinally striated ventrally (Fig. 3A). Epomia present
but weak (Fig. 3A). Mesonotum punctate, punctures on
median part larger than other areas, with distinct, short
notauli (Figs 1C, 3A). Mesopleuron without a large
smooth area around episternal scrobe, its punctures partly
longitudinally or obliquely confluent each other. Upper
end of epicnemial carina not reached to anterior margin
of mesopleuron (Fig. 3A). Subalar prominence convex.

Lower division of metapleuron with a juxtacoxal carina,

its posterior end sometimes indistinct. Lateromedian
longitudinal carinae and anterior transverse carina of
propodeum absent or partly indistinctly present (Fig.
3E). Posterior transverse carina of propodeum and
pleural carinae complete (Fig. 3E). Areas along posterior
transverse carina of propodeum usually some longitudinal
or irregular rugae (Fig. 3E). Propodeal apophysis
developed but weak (Fig. 1A). Fore wing 3.6-4.8 (HT: 4.1)
mm, without a ramulus. Anterior end of vein cu-a of fore
wing opposite or almost opposite to posterior end of vein
Rs+M. Lateral sides of areolet convergent anteriorly (Fig.
3C). Vein 1-cu of hind wing more than 6.0 times as long
as vein cu-a of hind wing. Hind femur 3.8-4.1 (HT: 4.1)
times as long as maximum depth in lateral view. Tarsal
claws simple.

Metasoma. T1 1.4—1.85 (HT: 1.85) times as long as
maximum width, largely smooth, without median dorsal
carinae, with dorsolateral carinae except for apex (Figs 1F,
3D, E). T2 1.1-1.4 (HT: 1.3) times as long as maximum
width. T2 and T3 covered with fine punctures except for
median large smooth area (Fig. 1F). T4-T7 finely and
sparsely punctate. Ovipositor sheath longer than T1 and
0.9-1.0 (HT: 1.0) times as long as hind tibia, its base
sometimes concealed under tergites and thus measurement
difficult in this case. Apex of ovipositor as Fig. 3F.

Colouration (Figs 1A-F). Body (excluding wings and
legs) black to blackish brown, except for: palpi dark
brown, flagellum with a white band (usually present on
F6-F10) and a ventral reddish-brown surface on apical
segments, mandible and clypeus more or less partly tinged
with reddish-brown, inner orbit sometimes with a pair of
reddish-brown markings along antennal sockets, tegula
sometimes tinged with brown, T2-T7 sometimes tinged
with brown, and ovipositor reddish-brown. Wings hyaline,
with dark brown to blackish-brown veins and pterostigma
except for yellow wing base. Legs black to blackish brown,
except for: trochanters and trochanteli white to whitish-
yellow (sometimes more or less darkened), fore and mid
tibiae and tarsi largely yellowish-brown, apex and base of
femora narrowly tinged with yellowish-brown, coxae and
basal part of hind tibia sometimes tinged with yellowish-
brown.

Male (n = 9). Similar to female. Body length 5.5-7.1
mm. Clypeus 0.4-0.5 times as long as wide. Face 0.45-0.5
times as long as wide. OOL 1.3—1.8 times as long as POL.
MSL 0.6-0.7 times as long as BWM. Antenna with 25-27
flagellomeres. F2 2.0-2.2 times as long as maximum depth
in lateral view, with tyloids on F11-14 (sometimes also F10
and F15) (Fig. 2C). Fore wing 4.7-5.8 mm. Hind femur
4.4-4.5 times as long as maximum width in lateral view.
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T1 2.35-2.8 times as long as maximum width. T2 0.75-1.2
times as long as maximum width. T2-T7 entirely covered
with punctures. Apex of paramere beyond the apex of
aedeagus. Face whitish yellow except for a small median
black area below antennal sockets (Fig. 2B). Antenna
without a white band and usually without a ventral reddish-
brown area (Fig. 2A). Clypeus, malar space, ventral
surface of scape, and apex of pedicel whitish yellow (Fig.
2B). Tegula tinged with whitish-yellow laterally (Fig. 2A).
Thyridium and posterior margin of T2 reddish-brown. Fore
and mid legs usually paler than female (Fig. 2A).

Egg. White, elongate, its length ca. 1.0 mm (Taniwaki
& Watanabe, 2014).

Distribution. Japan (Honshu).

Etymology. The specific name is from the white
trochanter of hind leg.

Bionomics. Host is Fagineura crenativora (common
species of parasitoid complex of the sawfly) (Taniwaki &
Watanabe, 2012, 2014). Adult emerged from host cocoon
(Taniwaki & Watanabe, 2012, 2014). The ovipositor
behaviour was reported by Taniwaki & Watanabe, i.e., 1)
adult female initially dug into the soil to search for cocoons
of their host, 2) on the detection of cocoons, they laid their
eggs inside the cocoon, 3) the eggs can be easily dropped
from the body of host inside cocoons.

Remarks. This species resembles A. melana and
A. opaca, but its females can be distinguished by the
following combination of character states: hind trochanter
and trochantellus largely white to yellow (black to brown
in A. melana and A. opaca); T1 1.4-1.85 times as long
as maximum width (1.3 times in 4. melana); body length
3.5-5.5 mm (8.5-10.0 mm in 4. opaca); ovipositor
sheath longer than T1 and 0.9-1.0 times as long as hind
tibia (shorter than T1 in A. opaca and 0.8 times as long as
hind tibia in 4. melana). The males of this species can be
distinguished from other Japanese species and A. melana
by the following combination of characters: face entirely
yellow to white except for median dorsal area (black in A.
albibasalis); clypeus entirely yellow to white; tyloids of
antenna present on F10-F15 (F13-19 in 4. albibasalis),
hind tarsus blackish-brown to black (with a yellowish-
brown to white area in 4. opaca, A. albidipes and A.
melana).

Genus Javra Cameron, 1903

Javra Cameron, 1903: 47. Type species: Javra
parviceps Cameron, 1903. Monobasic.

Cnemocryptus Cameron, 1903: 38. Type species:
Cnemocryptus validicornis Cameron, 1903 (= Javra

parviceps Cameron, 1903). Monobasic.

Finchra Cameron, 1907: 463. Type species: Finchra
gracilis Cameron, 1907. Monobasic.

Monocryptus Hellén, 1957 (“1956”): 135. Type
species: Cratocryptus opacus Thomson, 1873.
Monobasic.

Diagnosis. Townes (1970) proposed diagnosis of this
genus. We refer it with some additional data of character
states of Japanese species below. Mandible with two teeth,
its upper tooth as long as or shorter than lower tooth.
Flagellum slender (Figs 4A, 5A), F2 3.0-5.5 (female)
or 2.7-4.0 (male) times as long as depth in lateral view.
Apical half of flagellum not strongly flattened below, not
strongly tapered to apex (Figs 4A, 5A). Propodeal spiracle
not strongly elongate (Fig. SD), at most 2.0 times as long
as wide. Areolet pentagonal, rectangular, or quadrangular.
T2 mat (Fig. 4C). Spiracle of T1 situated behind the mid-
length (Fig. 5C). Ovipositor straight, its upper valve
without oblique or transverse teeth (Fig. SE). Clypeus ca.
0.5 times as long as wide in male.

Distribution. Holarctic and Oriental regions (Yu ef al.,
2012).

RemarKks. Two species, J. coreensis and J. teranishii
(Uchida, 1952), were previously recorded from Eastern
Palaearctic region (Yu et al., 2012). Japanese fauna of this
genus is still poorly studied. We recognized eight species
of this genus from Japan. Three of them are described
species, J. coreensis, J. taniguchiae (Uchida, 1956), and
J. teranishii. In this study, we record J. coreensis from
Japan for the first time, which was previously recorded as
female of Javra sp. by Taniwaki & Watanabe (2012). The
remainders may be undescribed or unrecorded species.
Japanese species of this genus can be identified by the
following key.
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Key to Japanese species of the genus Javra

1. Females
.................................................................................................................. 2 (ma]e unknOWn il'l al] Species)

............................................................................................................... 9 (female unknown in all Species)
2. Scutellum with a conspicuous yellow marking. Lateral sides of areolet (= veins 2rs-m and 3rs-m) convergent
anteriorly.

3. Lateral section of anterior transverse carina of propodeum complete. F2 3.3 times as long as depth in lateral view.
Hind tarsus with a white area. Ovipositor sheath 0.75-0.8 times as long as hind tibia.
............................................................................................................... Javra teranishii (Uchida, 1952)
-. Lateral section of anterior transverse carina of propodeum indistinct. F2 4.0 times as long as depth in lateral view.
Hind tarsus without a white area. Ovipositor sheath 0.85 times as long as hind tibia.
.......................................................................................................................................... Javra sp. A
4. Hind trochanter and trochantellus whitish-yellow to white. Lateral section of anterior transverse carina of
propodeum largely indistinct. Lateral sides of areolet convergent anteriorly. Ovipositor sheath 0.85-1.0 times as
long as hind tibia.
.......................................................................................................................................... Javra sp. B

5. F2 5.0 times as long as depth in lateral view. Hind tarsus with a conspicuous white band. Areolet slightly wider
than long, its lateral sides parallel. Ovipositor sheath ca. 1.2 times as long as hind tibia.

.......................................................................................................................................... Javra sp. C

-. F2 shorter than 4.5 times as long as depth in lateral view. Hind tarsus without a conspicuous white band (Fig. 4A).
Other character states various.

6. Ovipositor sheath longer than 1.0 times as long as hind tibia. Lateral section of anterior transverse carina of
propodeum indistinct. Lateral sides of areolet convergent anteriorly. Apex of metasoma with a conspicuous white
area. Ovipositor sheath 1.0-1.1 times as long as hind tibia.

-. Ovipositor sheath 0.65-0.8 times as long as hind tibia. Lateral section of anterior transverse carina of propodeum
complete or partly indistinct (Fig. 5D). Lateral sides of areolet parallel or convergent. Apex of metasoma without a
conspicuous white area.

.......................................................................................................................................... Javra Sp. D
.......................................................................................................................................... Javra Sp~ E
............................................................................................................... Javra coreensis (UChida, 1930)

...................................................................................................... Javra sp. F (variation of J. coreensis??)

9. Hind tarsus with a broad white area. Hind trochanter black to reddish-brown, without a yellowish-white area. Malar
space and scutellum black. Lateral section of anterior transverse carina of propodeum complete. Lateral sides of
areolet almost parallel. Antenna with 27 flagellomeres. F2 0.9 times as long as F1, 2.5 times as long as width in
lateral view. MSL 1.0 times as long as BWM. T1 2.3 times as long as maximum width.

............................................................................................................ Javra taniguchiae (Uchida, 1956)

-. Combination of characteristics above lacking.

............................................................... Javra spp. (including male of J. sp. by Taniwaki & Watanabe (2012))
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Fig. 4. Javra coreensis (Uchida, 1930), female (KPM-NK 5004375). A, lateral habitus; B,
mesonotum, dorsal view; C, T2 and T3, dorsolateral view.

Javra coreensis (Uchida, 1930)
(Figs 4A-C, 5A-E)

Acanthocryptus coreensis Uchida, 1930: 330.
Javra sp. Taniwaki & Watanabe, 2012: 6. In part
(female), misident.

Description. Female (n = 35). Body 5.0-7.5 mm.
Body polished, mat, covered with silver setae.

Head 0.6 times as long as wide. Clypeus 0.4-0.5 times
as long as wide, weakly convex in lateral view (Fig. 5A),
covered with large, sparse punctures dorsally, smooth
ventrally. Face 0.4-0.45 times as long as wide, weakly
convex in lateral view (Fig. 5A), punctate. Frons weakly
concave, punctate except for smooth area above each
antennal socket. OOL 1.0-1.2 times as long as POL.
Occipital carina complete, its lower end connected with
hypostomal carina distant from base of mandible. MSL
1.2—1.3 times as long as BWM. Antenna with 22-24
flagellomeres, F1 1.2-1.3 times as long as F2. F2 3.8-4.5
times as long as maximum depth in lateral view.

Mesosoma. Pronotum without epomia. Mesonotum with
notauli anteriorly. Scutellum weakly convex, covered with
sparse punctures. Mesopleuron covered with irregular to
longitudinal rugae, without a smooth area around episternal
scrobe. Upper end of epicnemial carina closed to anterior

margin of mesopleuron. Subalar prominence convex.

Lower division of metapleuron with a complete juxtacoxal
carina. Propodeal carinae complete or sometimes lateral
section of anterior transverse carina and median section
of lateral longitudinal carinae partly indistinct (Fig. SD).
Propodeal apophysis well developed (Fig. 4A). Fore
wing 5.5-7.0 mm. Anterior end of vein cu-a of fore wing
opposite or slightly distad from posterior end of vein
Rs+M. Lateral sides of areolet parallel (Fig. 5B) or weakly
convergent anteriorly. Vein 1-cu of hind wing more than 6.0
times as long as vein cu-a of hind wing. Legs covered with
gold setae. Hind femur 5.7-6.3 times as long as maximum
depth in lateral view. Tarsal claws simple.

Metasoma. T1 2.05-2.35 (usually 2.1-2.2) times as long
as maximum width, with median dorsal carinae except
for postpetiole, with dorsolateral carinae except for apex
(Fig. 5D). T2 0.65-0.75 times as long as maximum width.
Ovipositor sheath 0.7-0.8 times as long as hind tibia. Apex
of ovipositor as Fig. SE, basal two teeth longer than apical
teeth.

Colouration (Figs 4A-C). Body (excluding wings) black
to blackish brown, except for: white band of flagellum
(usually F5-F9); ventral surface of apical part of flagellum
usually with a large reddish-brown area; mandible partly
tinged with yellowish-brown; fore tibial spur yellowish-
brown; base and apex of all legs and base of all tibiac more
or less tinged with reddish-brown to yellowish-brown;

posterior margin of each metasomal tergites sometimes
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1.0 mm (A)

1.0 mm (C, D), 0.6 mm (B), 0.3 mm (E)

Fig. 5. Javra coreensis (Uchida, 1930), female (KPM-NK 5004375). A, head and antenna, lateral
view; B, areolet of right fore wing; C, T1, lateral view; D, propodeum and T1, dorsal view, surface
sculptures omitted except for left half of area basalis, area superomedia, area externa, area dentipa-
ra, and area postero; E, apical part of ovipositor, lateral view.

narrowly tinged with reddish-brown; ovipositor reddish-
brown. Wings hyaline, with dark brown to blackish-brown
veins and pterostigma except for yellow wing base.

Male. Unknown.

Materials examined. JAPAN: 1 F, Kanagawa Pref.,
Kiyokawa Vil., Miyagase, Mt. Tanzawasan, Tennoji-
one 1350 m alt., 8. IV. 2009 (coll. cocoon of Fagineura
crenativora), 1. V. 2009 (em. from the cocoon), T.
Taniwaki leg. (KPM-NK 5006654); 1 F, same locality
and collector, 15. VI. 2013 (FIT) (KPM-NK 5004376);
3 F, same locality and collector, 20. VI. 2013 (KPM-
NK 5004356, 5004358, 5004377); 1 F, same locality
and collector, 29. VI. 2013 (KPM-NK 5004365); 3
F, Kanagawa Pref., Kiyokawa Vil., Miyagase, Mt.
Tanzawasan 1550 m alt., 20. V1. 2013, T. Taniwaki leg.
(FIT) (KPM-NK 5004361, 5004380, 5004382); 4 F, same
locality and collector, 29. VI. 2013 (KPM-NK 5004357,
5004360, 5004364, 5004381); 3 F, same locality and
collector, 29. VI. 2013 (KPM-NK 5004359, 5004373,
5004375); 6 F, Kanagawa Pref., Yamakita Town, Kurokura,
Mt. Hinokiboramaru 1550 m alt., 23. V. 2013, T. Taniwaki
leg. (FIT) (KPM-NK 5004353-54, 5004367, 5004370,

5004372, 5004374); 1 F, same locality and collector, 14.
VI. 2013 (KPM-NK 5004369); 2 F, same locality and
collector, 23. VI. 2013 (NIAES); 2 F, same locality and
collector, 28. VI. 2013 (KPM-NK 5004366, 5004368);
6 F, same locality and collector, 6. VII. 2013 (KPM-
NK 5004350-52, 500436263, 5004371). KOREA: 1 F
(lectotype), Sambo, 29. VII. 1922, T. Uchida leg. (SEHU).

Distribution. Japan (Honshu) and Korea.

Bionomics. Host is Fagineura crenativora (rare
species in the parasitoid complex of the sawfly) (Taniwaki
& Watanabe, 2012). Adult emerged from host cocoon
(Taniwaki & Watanabe, 2012).

Remarks. This is the first record from Japan.
F crenativora is also the first host record of this species.
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o F ¥ AU v AXF Polytribax penetrator (Smith, 1874) (/~F H |
EANTHRL MUV EANRTFEP) OF 37 H~OFAEG]

A Parasitization Record of Polytribax penetrator (Smith, 1874)
(Hymenoptera, Ichneumonidae, Cryptinae) of Lepidopteran Host

DAY - FKoT fil?

Kyohei WaTaANABE" & Toru AKIMOTO?

Abstract. Polytribax penetrator (Smith, 1874) (Hymenoptera, Ichneumonidae, Cryptinae) has
been known as a parasitoid of Aculeata wasps (Hymenoptera, Eumenidae and Pomplidae) (Masuda,
1941). While we record Neozephyrus japonicus (Murray, 1875) (Lepidoptera, Lycaenidae) as the
host of P. penetrator for the first time. This record shows the following biological information: 1)

this species is solitary parasitoid; 2) adult wasp of this species emerged from the pupa of the butterfly;

3) the host range of this species is generalist type; 4) a membrane-like wall is present between anteri-

or and posterior parts of host pupa. This is also the second record of Polytribax species of parasitism

to Lycaenidae in the world.

Key words: host record, Neozephyrus japonicus, new record, solitary
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HLmoTWD (Gauld, 1988), LML FDEE
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XYy YR IREER TN & BHIEZ BN
TWIIEEHMTIT AW E8, HFEOER L &
HIZHA LM E RS> TETVD
LSEEESFTDLI L FERHTI BEAART
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INC PHEL U, B SIS T % (Townes
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J& 7 % Hemigasterinil% =2 /~F H O/ FHIT
FEL, AERFavAPLavFaUH, AN
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(Townes, 1970), AFEDZ 1L, HEH (1941) (2
X0, ®&RT v UsNF Eumenes fraterculus
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A

Fig. 1. Polytribax penetrator emerged from Neozephyrus japonicus, female (A) and pupal shell of N. japonicus with an exit hole of

P, penetrator (KPM-NK 5006321) (B).

1S RUSOI LIRS FERH U B AATORARE (A);, 2 KU SV I 0L 7o FE RH Y & AAF

DR FL (B).

Dalla Torre, 1894, A X/ F Oreumenes decoratus
(Smith, 1852) (K RFF), Fav b X7 EN
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OPIWLIE 2016 4= 6 A 20 HIZ T, 1 DOME)
O 1EED A A BRI LT, 6> T, B
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DIfZBLE LT & Z AR FLIX TS mai F I &
WO IR LR TH BN LD RFEL AN
BECHR THN TV, Z OIS S -
£oT, FUNLY, BN TH LR T
OREBPPHLZE D TH D, SEELI-EE
DIGEIRRE 2 — B 72 EIR DO TEE IR AR & bhfg L
725, HARARBEWIIZRD bR o7,

FUFE NI B ANRFNE ENDH Polytribax
ISR S 16 FER N HivD (Yuet al., 2012) 23,
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Polytribax penetrator from Lepidopteran Host
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Preliminary Note on Current Habitats of the Japanese Weasel Mustela itatsi
in the Lower Karigawa River, Western Part of Kanagawa Prefecture

A et

Satoshi Suzuki!

Abstract. The habitat of the Japanese weasel was surveyed by capture in the lower Karigawa River,

Kanagawa Prefecture. Three weasel males were captured in 16 days. Based on the surveyed are, the

population density of the weasel males was estimated to be 0.14 and 0.31 per hectare in the riverbed

area of the lower Karigawa river.

Key words: Carnivora, riverfront, trapping
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Fig. 1. Survey area in this study.
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Current Habitats of the Japanese Weasel in Karigawa River

Table 1. External measurements of the weasels trapped in this study.

1. WEL=A A & FOINEHANE .

BW HB T HF E

No. Date Locality Sex (@ (mm) (mm) (mm) (mm)
KPM-NF1 5763 Feb.24.2017  35°17'23"N, 139°08' 19" E J 512 318 127 5197 16.5
KPM-NQM 2 Mar. 9. 2017 35°17'10" N, 139°08'30" E J 744 360 145 60.25 20.5
KPM-NQM 3 Mar. 27.2017  35°16'41" N, 139°09'32" E J 561 335 135 54.00 19.5

Mean 605.7 337.7 1357 5541 18.83

BW: Body weight, HB: Head and body length, T: Tail length, HF: Hindfoot length excluding claws, E: Ear length.

% =B

A BRI 24T > T # P 14 TR IR 3 oD 12
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Hymenopterous Insects collected by the Field Survey in Okinoerabujima
Island, Kagoshima Prefecture, Japan.
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[FLHIZ

FAVEFE S 2 MR 2 B D — 2> Th D Ik R
Bl Gimk & W2 EORILE L, ZDEMHE
(IR R & IEDBEEN LN E SNDHR, o
FHEEICHAD EHEMTON TORVWETH
%, ZOEOEROFTHLEEDOHM LT LHE X
NFRE AL, AFHREROMAEITLY
DI THY, Z< OFMANTRIND &
& BT, BRRERE &I O LW 2 T A
LIt d 5 ETH, HERBO—DOTH D,

CORIZITEMIC R E KRBT 2 O ORI
Wb, —OHOFIIMERE Y  THDOEHTH Y |
WEICAK LIS Z2R>Z & THD OKIRHE,
1985: [C52 . 1986), — D= Lid. HIETHH AT
Protobothrops flavoviridis 752 L TV W\ i7e
ETRSHMbONTEY ., AWHEERTHTH Ml
KERBEHBOFR LD EREN LGN
Do ZOHORBITHEARERS RO TZ LN L&
Thd, BRERBRKEST (2016) I2L25&. &
DRI T DFRMAMDOEIES BREFR) (13, ok
BHMEDOHE10% & BEHERNOTHEETH
LAENRE (83 %) OMzE (43%) Lik~5e&
ZOEIGITEF LI Dhpv, Elo, TOHRMEET
AR ORINEIDIIZE A EIRE STV D,

O XA BRI b BRIV M

DEMTNEIETDE - HhEREEE

T 250-0031 #ZJIR/NHEET A LR 499
Kanagawa Prefectural Museum of Natural History,
499 Iryuda, Odawara, Kanagawa 250-0031, Japan
JEIDFEFE ;. watanabe—k@nh kanagawa-museum,jp

BThHhor - HT, Y IIELTHIFY
Monochamus alternatus &~ ) A4 F 2
Bursaphelenchus xylophilus |Z X > THl & Z
Nle~w YN DBBIEETTRAEL TR, vV
DI EARDKIRPI TN TS GRS
FFEHT , 2006), Z AT &0 AR F L S ETT
LTRBY ., BEESTONFEOAEBIRN., &b
TR SN HBHRBRE DO FHEZ L L TE <
ZlE, ARMOREEFIET DR O SRR
200 LBENOLEETHD EEb D,
ATl EEZD LRl s b FER L7k R
IS IZB T 5T HOPFE TH O NI ARG B
[ZDWTC, RENTEIZFRIZOWNTHEZIT I,

REHE

FRAIX 2016 FFD 4 H THR) & 9 A A FEH L |
BNZEHETEEL, UTO6HATREDITHRDY
IZ& > TiT»o 7, 7 U F Formicidae {22V Tid,
MR AIEENE &35 2 L b R R A
WA OWTHIES S Z RN D2 b, BE
ZAT > T2\, BERF OFEEHA T OV TR,
A AR—ZAHRIOT= DL T OB IEFE L7z, B
EFIILTEL T, ERTETEMDE - HIERIH
Wt (KPM-NK) (2 L7z,

(A 21T - 72 i L 8RBT ]
M () - - - ATECHIA - AR HE, o JE
FHC., KIS TGO TH S (¥
1A, B). #EmER 40 ~ 47 m,
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Wiot 5

,,,,,,

LK BER IS (2360 Dt — A, B, 1 (k) 5 C, B OKIL) 5 D,E, ATHE F, Tk

HE ORI « - - fTBOM4 - AR, Kl
DIEEE T, ZORIIZD R VE - 2 BEZ )
MaE (M 10), BEER 158 ~ 180 m,

FiGE « « < ATEMA - MAamTEER, KILEE
BoE T, AfFEORMICALE T D, Rk
MDET, v YRIAE TR EZ L Tnd (X 1D,
E). @200 m,

TYE - - ATBUMA AN R, RIL o LSS T,
BRI O ALARTIC & 5, B B BRIV
MDD, R ETFRETFRERETED (X
1F), & 185 ~ 210 m,

MAYELR AR - - - ATEGA - AR T,
WO RET, BHEOERGITHEREE LT 2
Pandanus odoratissimus =5 O =R N IEET D
(X 2A-C), FERAI 1 m,

K« o« ATEOA - g mTkEE, KILoE
P2 H D T, MOMICHEHRISET S (K
2D), HEFEH 90 ~ 125 m,

FIETFFICFLIR DN 22 b DIXEF DT - 7203,
—H ORI OW TR Z K (B AT
/NFF} Andrenidae, = />7F/3F £} Halictidae, A
712 NF3FFL Colletidae, 7 /ST F Apidae D
XA X avFx< T RF Nomada japonica
B L O F U N FF Megachilidae @ > 1 4 &
X A U ¥ U NTF Lithurgus collaris) & 1% 7K
MK (B A 23FF Ichneumonidae 7 A /N 7 i B}
Ophioninae) (Z[FAEWZ72 Wz, Fiz, ~NTF D7
FERE DTS LB X & | P A £
RIEW =72z,

TREOFLER O HUT I K BRE B b W)RL ek &
BROHLOVREENTNDN, FERIRE 7=
BOOLRIEAY, 1999; Z MW - A2 | 2014; Fil -
ZHH ,2016) TiX, AAORLIC [~FiFh) 4
ERBLIFE ) THhBREk ) [IhwleE ) BRSNS )
DEIBRERBNZHINTEY, Ylitdks 2 oH
DL IIMBABZOEERBICLAONLFET
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2. Ok REBEIC IS 1T 5 A I & OFHE CR b e T HH— A-C, IIREAR ; D, KR ; E, ¥ A7 1 F 3
Z 73F Taeniogonalos fasciata; ¥, 7 @ 7 F73F Sphex argentatus; G, 737U 71 % 1,~F73F Lasioglossum subopacum
okinawa, H, 7 % & 7 2 HNTF 4364 A 7 HifE Polistes chinensis chinensis.

bDZENZNZ END Y, HIRLEROHIWT D EE L HOREKIZHOW T O B IRIZHETH R0 D
WHDRLL | FEELRHWA TE 20 HDIZHOWN DD, THNHT T2 ARD T2 ITRE R b H
Tl PIRCEk L IRE Lie o T, MVERE R DT LT NEEST D0, AHBOBETH D,
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B &

Order Hymenoptera fZ## 5
Suborder Symphyta [KIEEH (/\\FERH)
Family Tenthredinidae / \/ \F &}

TR0 2 FDOMIZ Nesoselandria J& D NHFEN 1
EARRE I N TWVD,

1) Athalia proxima (Klug, 1834)
JaoFxarohTS/vF (K 3N
1o, HE (Ki) , 26. IV. (KPM-NK 5006620);
20, o\l oRE R , 26. IV. (KPM-NK
5006496~5006497).
Mk RIS WIRLER CTdH D,

2) Allantus luctifer luctifer (F. Smith, 1874)
NG OINNF
6 23, A W E,25 1V. (KPM-NK
5006621~5006629); 1 @, M & (K () ,26.IV.
(KPM-NK 5006630).
K RE SRR TH D,

Suborder Apocrita #ifEFEE (\FHEH)
Superfamily Ichneumonoidea £ */\F EF
Family Ichneumonidae £ #/\F#

TRC IS HE o fh 12, 8 il o K [F] & fll 2 £% 2
ShTWd, FvIuFdFAmrbTFEANTF
Xanthopimpla punctata (Fabricius, 1781) % & <
14 FES K BRESE WIRLERCTH D,

Subfamily Anomaloninae 212 RD7 A/\FHEF
3) Agrypon suzukii (Matsumura, 1912)
RARXFaVRI T ANF (E3B)
22, AR, 24. IV. (KPM-NK 5006527, 5006528);
1 &, MiAMEERAR , 26. IV. (KPM-NK 5006493).
Ak RMEBYRLEIETHD, a7 ) AT
Cnaphalocrocis medinalis, 7 % F ¥ 2 % 7
7 U =k~ U Mythimna
separata, A FE Y&tV Parnara guttata &
WO BEERICHET 2B TH D,

Naranga aenescens.

4) Habronyx heros (Wesmael, 1849)
IV LN RO VRO T ANF (B’ 30)
1 @, ¥ (kL) |, 27. V. (KPM-NK 5006526).
Tk RIS RIRLERCH D, FTEA S TITRERN
HINFER TOARGELENH Y | AFERHE I LT
HACHESCAM & ORI KRE RO EANH
V. SEIOFLEILIEDEAZHOLEDTHD Z

b, AEDGAiZEZ D ETEETH S,

Subfamily Campopleginae F £ 7 A /\F F Fl
5) Campoplex sugiharai okinawensis Momoi, 1970
AENTGFET ANFihiBHEE
1 2, T, 25 IV. (KPM-NK 5006616).
Mk RES S PIRLER CTH D,

6) Cymodusa orientalis Uchida, 1956 (] 3D)
1 2, AR, 24.1V. (KPM-NK 5006617).
Mk RIS HIFLER CTh 5,

7) Eriborus vulgaris (Morley, 1912)
BAIDUTANTGFET ANF
12, FH, 26. V. (KPM-NK 5006618); 1 ¢ , [
(K1) -, 27. V. (KPM-NK 5006619).
P 75 B IR HUC Rl ok BB S 4]
RERCTH D,

Subfamily Metopiinae * > 772 £ A /N FER
8) Hypsicera nigribasis Momoi & Kusigemati, 1970
1o, B (KI) , 27. 1IV. (KPM-NK 5006529).
K RSP TH 5,

9) Hypsicera rugosa Kusigemati, 1971
CIORAYTIT REANTF
1 @, |1 CKi) |, 26. V. (KPM-NK 5006530).
ik RIS WIRLER CTd 5,

10) Metopius (Ceratopius) dissectorius
(Panzer, 1805)
LSHFAUHTRZEANF (K 3E)
15, T4k, 25. IV. (KPM-NK 5006532).
ok RIS HIFLERCTH 5,

11) Metopius (Metopius) browni Ashmead, 1905
FHEADHZEANF (K IF)
4, HEE (H) | 15. IX. (KPM-NK 5006444~5006447).
MAREEVGETH D, BEEFERTHDLI R
£ 3 b Spodoptera litura \Z AT %48 T
»H5,

12) Triclistus planus Momoi & Kusigemati, 1970
15, FHk, 25. IV. (KPM-NK 5006531).
Mok RES R PIRLER T D,

Subfamily Ophioninae 7 A /\FHFHF&l
CERKIEERE)
13) Dicamptus nigropictus (Matsumura, 1912)
JBEVT ANTF
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3THETHEONIATEH —A, V20X 2 U B 7 7 F Athalia proxima (KPM-NK 5006497); B, A A% 3 LR DT A
NF Agrypon suzukii (KPM-NK 5006493); C, ¥ 7 5 RV 2 7R 7 A/3F Habronyx heros (KPM-NK 5006526);
D, Cymodusa orientalis (KPM-NK 5006617); E, 17 % X L9 % & A/3F Metopius dissectorius (KPM-NK 5006532); F,
FAE R T Z v AT Metopius browni (KPM-NK 5006444); G, > =2 7 AR 2T A 23F Enicospilus shikokuensis (KPM-

NK 5006613); H, 7 3 7 &% A vt ¥t AF Xanthopimpla punctata (KPM-NK 5006614); 1, Xorides nasensis (KPM-
NK 5006610).
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1 &, Tk, 25. 1IV. (KPM-NK 5006612).
Mk BEEHIEERCTH D,

14) Enicospilus shikokuensis (Uchida, 1928)
a9k T ANF (K 36)
1 &, 57ER , 24. 1IV. (KPM-NK 5006613).
Mk BB KO S0 b AIRERTH D,

15) Enicospilus nigropectus Cameron, 1905
AR T ANF

2 %, F #,25 IV. (KPM-NK 5006600); 2 ¢ 3
o, HE (K ), 26 TV. (KPM-NK 5006601,
5006605~5006608); 1 ¢ 2 &, Tk, 26. IV. (KPM-
NK 5006602~5006604); 2 & 7 5", AiEE , 24. IV.
(KPM-NK 5006591~5006599).

A P e CIIAHIC 2OV C, & 51D &
MIFZAE IR D, MK BEEHIREECTH %,

Subfamily Pimplinae £ 3542 £ A/\F#HF
16) Xanthopimpla punctata (Fabricius, 1781)
boI3oF40ESH2EANF (B3H)
1 2, FHE, 26. V. (KPM-NK 5006614); 1 5", 4
(ki) , 15. IX. (KPM-NK 5006615).

P T o 5 CIE A I 2 WESERE CTh 523, ik
DEXVDVRVEHIREZ T, VY ~AF /R
A 77 Omphisa anastomosalis, =71 * A 77 Chilo
suppressalis, 7D /) A A 7 Ostrinia furnacalis.
U % ) XA ¥ Haritalodes derogata, A FE >
Y Vot REFRICHFET LR TH D,

Subfamily Xoridinae < /L X E A/\FEF}
17) Xorides nasensis Uchida, 1956 (X 31)
1 2, A F B ,24 IV. (KPM-NK 5006609);
1915, HE (K1) ,26 IV. (KPM-NK
5006610~5006611).
Mk RS HIRLER Ch D, AR TIXIRER O
SEBRE ISR LT,

Family Braconidae 071/ \F %
TRE2 DMz, D7 &b 7THORKRER
DERIESNTWND,

18) Neurocrassus opis (Belokobylskij, 1998) (] 4A)
1 &, AR, 25 IV. (KPM-NK 5006651); 1 &, F
W%, 26. IV. (KPM-NK 5006652); 1 £ , H%5 (K1),
26. IV. (KPM-NK 5006653).

ok RS HIREER CTh D,

19) Therophilus conspicuus (Wesmael, 1837) (] 4B)
1 @, MAvEEAR , 26. IV. (KPM-NK5006650).

Ik BE RIS KO ERE SR CTh 5,

Superfamily Trigonaloidea 71 /X5 /\F £#}
Family Trigonalidae 11 ¥/\5 /\F &l

20) Taeniogonalos fasciata (Strand 1913)
FROVTHAFXINZNAF (K 2E)
19, HEE (K1), 25. IV. (KPM-NK 5006506); 4 &,
HEE (ki) |, 27. IV. (KPM-NK 5006507~5006510).
27U XA F Alocasia odora <° 3 FIHDIE Lz
Roinvd (X2E),

Superfamily Chalcidoidea 3 /\F £}
Family Leucospididae > ') 74 3 /\F

21) Leucospis sinensis Walker, 1860
X+ 757 a8F (K 40)
1o, HE () |, 15. IX. (KPM-NK 5006427); 1 £
1o, WA AR, 15. IX. (KPM-NK 5006474,
5006475).
MmHEEARCIEYD Y~ v YR
Colubrina asiatica DAEIZFHIE LT,

Superfamily Apoidea = V/\F LtFl
Family Sphecidae 73 /\F %

22) Isodontia nigella (Smith, 1856)
a7 B8AF7FINF
1 2, ¥, 14. IX. (KPM-NK 5006504); 1 & , H
() , 15. IX. (KPM-NK 5006401).
TUNI T RUDIITHR LT,

23) Sceliphron (Sceliphron) madraspatanum
madraspatanum (Fabricius, 1781)
FIOOHNF (F4D)

12, HE (M), 15 IX. (KPM-NK 5006402);
3%, om o oE R , 15. IX. (KPM-NK
5006458~5006460).

M AE TR RO TE 7ok2E Y (K
20) IZR%E L VITHRR LT,

24) Sphex argentatus Fabricius, 1787
2 a7+ NF (B 2F)

2229, H ¥ (4 )15 IX. (KPM-NK
5006397~5006400); 2 2, 1A E R AR, 15, 1X.
(KPM-NK 5006456, 5006457); 1 &, K&, 15.
IX. (KPM-NK 5006498).

B (M) TiEX7 U N/ 7 KU Ampelopsis
glandulosa DAL (X 2F) . #iAMEREAR Tl =
Y~ T AORITEHE LT, i & B i
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X 4.

A TS DI/ ~NTHH — A, Neurocrassus opis (KPM-NK 5006651); B, Therophilus conspicuus (KPM-NK 5006650);
C, AFx T U U T 7 a"F Leucospis sinensis (KPM-NK 5006475); D, & = 23 77 /3F Sceliphron madraspatanum
(KPM-NK 5006402); E, /7471 F 277 U Cerceris tomiyamai (KPM-NK 5005855); F, 7 74 ¥ b U NF Lar-
ra amplipennis (KPM-NK 5006467); G, 5 > & 24 1 ¥ /3F Liris aurulentus (KPM-NK 5006461); H, 7 0 A U
HI3FE R Trypoxylon inornatum (KPM-NK 5006561).
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HE L7,
Family Crabronidae ¥ > 7 F/\F &}

25) Cerceris tomiyamai Yamane & Tano, 1995
NFEHYFRAY (K 4E)
19, |E (Kil) ,26. IV. (KPM-NK 5005852);
30, HEF CKi) |, 27. IV. (KPM-NK 5005853 ~
5005855).

AFEIL 1981 FEMEME 1 B K B85S O K (L
TERESNTZH, O BIMEERDHERL I
MoleZ &b, BEA (2015) 36 KO E & I
(2016) IZB W TENZ RIS, AEBSEE T
HIIRESNTWDOIHDFET, 0L ZAMKE
HEBEAFECTH D, EROAEARITFELE LR 35 4F
SEVICHRESNEZLOT, REFEERMAT
D LMD, INDHOFEITIED - BT (2016)
TREICHE LTV, AEORETIIRLO 14
FICORMRINTEY, EEMITBREI., Bk
WL a v X Turpinia ternata DAEIZTER
9% (D - BESF, 2016),

26) Ectemnius (H ypocrabro) schlettereri sakaguchii
(Matsumura & Uchida, 1926)
ADRXT FihiREE
19, MinEEAR , 15, IX. (KPM-NK 5006469).

Yo v AOBITIHE LT,

27) Larra (Larra) amplipennis (Smith, 1873)
THAXESZZ bUNRF (R A4F)
1 &, AR AR , 15. IX. (KPM-NK 5006467).
HOBFIZTE7KZED (K20) ITHk LT,

28) Liris aurulentus (Fabricius, 1787)
o4 aaAoFxAF (H46)
4220, M\ g xR, 15 X (KPM-NK
5006461~5006466).
YZY v~ TV RADEICEEFIE LT,

29) Liris festinans festinans (Smith, 1859)
EAOAOFN\NFHEBRETE
1 &, iAMEERAR , 15, IX. (KPM-NK 5006468).

30) Liris subtessellatus subtessellatus (Smith, 1856)
FIaAaxNF
1 2, Fi5E , 25.TV. (KPM-NK 5006505).

31) Trypoxylon (Trypoxylon) inornatum
Matsumura, 1926
PB4 IDTHNFERE (H4H)

2 2, T, 25 IV. (KPM-NK 5006560, 5006561);
1 &, FH, 26. TV. (KPM-NK 5006562); 1 &, [
(KH) |, 26. V. (KPM-NK 5006563); 1 & , i E ,
16. IX. (KPM-NK 5006564).

Mk RIS HIFLER CTh 5,

32) Trypoxylon (Trypoxylon) petiolatum Smith, 1858
FEUOHANRFERE
19, W4 (), 15 IX. (KPM-NK 5006403);
3%, Mowm ook , 15. IX. (KPM-NK
5006471~5006473).
MTERAR CIEEOBIC TE72Kk=E0 (K
20) ICIEZE & VITHRFK LT,

Family Colletidae L7 > /\F/\FF
(REEEKRE)

33) Hylaeus (Nesoprosopis) insularum insularum
Yasumatsu & Hirashima, 1965
PAIF A NFTNFARLFIRERE
5979, F ¥, 25 IV. (KPM-NK
5006569~5006571, 5006573~5006575, 5006578,
5006580~5006582, 5006584, 5006587); 5 & 2 o',
FoO7E B, 25.TV. (KPM-NK 5006572, 5006577,
5006583, 5006585, 5006586, 5006588, 5006589);
1 %1, F 3,26 IV. (KPM-NK 5006576,
5006579); 1 ¢ , K # Hh, 26. V. (KPM-NK
5006590); 1 2, a2, 26. IV. (KPM-NK

5006495).
T A H T Mallotus japonicus DIEEEIZE <
kL. EEEIEZ .

Family Andrenidae £ 4/\F/\FF}
(REEEKRE)

34) Andrena (Chlorandrena) okinawana
Matsumura & Uchida, 1926
SFSIXNFEANTNTF

38, TR, 25. IV. (KPM-NK 5006566~5006568).

35) Andrena (Holandrena) ishikawai Hirashima, 1958
AATEANFINF (E5A)
6 25, T ¥k,25 IV. (KPM-NK 5006547,
5006549, 5006550~5006555); 2 ¢, F ¥k, 26. IV.
(KPM-NK 5006557, 5006558); 1 ® 15", BFiE R,
25.TV. (KPM-NK 5006548, 5006556).
Mk RIS HIFLER CTh 5,

36) Andrena (M elandrena) edashigei Hirashima, 1960
IFTHTEANFINF
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5. HETHONTATHH — A, A U AT 3T Andrena ishikawai (KPM-NK 5006551); B, X I 74 AT )
/3T Nomia chalybeata (KPM-NK 5006545); C, ¥ 2/~ U /NF Megachile disjunctiformis (KPM-NK 5006488); D, =
ARV Y NTF Apis cerana japonica (KPM-NK 5006559); E, %A X a U ¥~ & F/ F/3F Nomada japonica (KPM-NK
5006546); F, % 71 AV U &2 7~F 73T Thyreus takaonis (KPM-NK 5006525).
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1 &, Tk, 25 1IV. (KPM-NK 5006565).

Family Halictidae J/\F/\FF
(REBEKRE)

37) Halictus (Seladonia) aerarius Smith, 1873
FAHRINFINF
4 %10, H & (M ),I15IX (KPM-NK
5006449~5006453); 1 2, ¥R AR, 15. 1X.
(KPM-NK 5006494).

38) Lasioglossum (Ctenonomia) kumejimense
(Matsumura & Uchida, 1926)
AT ANt NF
1 &, AR, 25 1V. (KPM-NK 5006518).

39) Lasioglossum (Evylaeus) amamiense
Ebmer & Sakagami, 1994
FIIFEQANFNF

1 @, HE () |, 15. IX. (KPM-NK 5006434).
K RER S HIRLERCTH D,

40) Lasioglossum (Lasioglossum) subopacum
okinawa Ebmer & Maeta, 1999
FxFTAHFanNFNAF (K 26)

2% FIEE 24, IV. (KPM-NK 5006533~5006534);
32, FHE, 25. IV. (KPM-NK 5006539~5006541);
39, B & (K ) ,26 1V. (KPM-NK
5006536~5006538); 2 & , K& H, 26. IV. (KPM-
NK 5006502, 5006503); 2 & , HE (Kl) ,27.
IV. (KPM-NK 5006535, 5006542); 1 % , F¥ () ,
15. IX. (KPM-NK 5006448).
HKREBRE TH L, 4 FTVaFt
X 7% Bidens pilosa var. radiatalZ 3 < K L,
HE CRI) TiEya vy RIhMRk L,

41) Nomia (Acunomia) chalybeata Smith, 1875
SFITAARADNFIATF (X 5B)
1%, HE (Ki) , 15. IX. (KPM-NK 5006543);
EVE R, 16. IX. (KPM-NK 5006544, 5006545).

Family Megachilidae /\% 1) /\FFl

42) Lithurgus (Lithurgus) collaris Smith, 1873
aFEFRYNFNF
1 &, iAMERAR , 15, IX. (KPM-NK 5006485).
R = KFE,

43) Megachile (Amegachile) okinawana
Yasumatsu & Hirashima, 1964

TEXFTENSINTYNTF
1210, HE () , 15. IX. (KPM-NK 5006442,
5006443); 1 % 1 o', MyAfEELARE , 15, IX. (KPM-
NK 5006486~487).
WA AR Cld e 57 X% Vigna riukiuensis
DAL LT,

44) Megachile (Callomegachile) disjunctiformis
Cockerell, 1911
FoanFYs,NF (E50)

59, M owm R R , 15. IX. (KPM-NK
5006488~5006492).

N~ 2 7 Vitex rotundifolia O 162 EZAE K 23
ok L7z,

Family Apidae = V/\FH

45) Amegilla (Zonamegilla) dulcifera
(Kockerell, 1926)
FARDT bINFNF
2%, HE (4) 15 IX. (KPM-NK 5006440,
5006441); 1 ¢, K # #H, 15. IX. (KPM-NK
5006501); 2 ¢ , MyEHEEAR , 15. IX. (KPM-NK
5006482, 5006483).

46) Apis cerana japonica Radoszkowski, 1887
—HR2TYNF (K5D)
1 2, K, 26. TV. (KPM-NK 5006559).

R CE R LR 1 EROART, ¥F7T
JaXkt o Z T OITHRFK LTz, AEERE
5 O ARFEEARERLE TS IR (2016) 12 X - TIHIK
DIBZND & D MIBEARFEIZHEE STV D D5,
A EASF ST ERN Z s & R — BRI 8 T
DDOPENZONWTIEARITH D, AFEITEED
TeOIWHET D2 ENH DT, EIEHKDOISK
FEDOATREME S B E TE RV,

47) Apis mellifera Linnaeus, 1758
A IAYIYNF
1 2, Tk, 25. IV. (KPM-NK 5006632); 1 & , &%
E ., 25. IV. (KPM-NK 5006633); 1 2 , #yAEREA
,26. IV. (KPM-NK 5006480); 1 ¢ , FH% (Kil) ,
15. IX. (KPM-NK 5006634).
BFTUaXR L THDIIZE,

48) Ceratina (Ceratinidia) okinawana okinawana
Matsumura & Uchida, 1926
FXFTITYVNFNFEEGEBEE
320, H ¥ (M), 15 IX. (KPM-NK

5006435~5006439).
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49) Eucera (Synhalonia) okinawae okinawae
(Friese, 1910)

X FITESFTHNFNFEETEBEE
5%, FH, 25 IV. (KPM-NK 5006519~5006521,
5006635, 5006636); 2 ¢ , My i = 23, 26. IV.
(KPM-NK 5006478~5006479).

50) Nomada japonica Smith, 1873
A4 2T aoxTHEI3/\F\F (K 5E)
1@, B (CKIL) |, 26. V. (KPM-NK 5006546).
R ZREE, MkRESVEERTH DL, ¥
FT XK IO LT,

51) Thyreus takaonis (Cockerell, 1911)
BAFIVYENFAF (F5F)
1 2, AR AR , 15, IX. (KPM-NK 5006484); 1
@, AR, 16. IX. (KPM-NK 5006525).

52) Xylocopa (Alloxylocopa) flavifions
Matsumura, 1912
FXFTHONTF
15", iR, 24. IV. (KPM-NK 5006522);2 & , T
W, 25. IV. (KPM-NK 5006523, 5006524); 1 &*, i

TAMERAR |, 15. IX. (KPM-NK 5006481).
HiBLDORWZEMTHEAY 7 LTV DK
A AT

Superfamily Pompiloidea ¥ €/3F L F}
Family Pompilidae 7 E/\FFl

53) Auplopus carbonarius japonicus Tsuneki, 1990
FTIEAVENTF
19, HE () ,15. IX. (KPM-NK 5006404).
iz &/ D 7 T S FITEEAR AR BB L7278,
PAE T & RIT ERE D 2,

54) Batozonellus maculifrons (Smith, 1873)
EVIENTF (K6A)
19, ME () ,15. IX. (KPM-NK 5006454).
TUN) T RUOIICHRFK LT,

55) Tachypompilus analis (Fabricius, 1781)
YRT N ENTF
1 &, HEE C) |, 15. IX. (KPM-NK 5006455).
TUN T RUDIEITHREK LT,

Superfamily Vespoidea X X A /\F EF}
Family Vespidae X X A /\FFl
Subfamily Eumeninae F B/ \FHFHFR

56) Anterhynchium flavomarginatum hanedai
Tano, in Yamane & Tano, 1983
A 727 E FONFHBEE (X 6B)
15, T, 25. IV. (KPM-NK 5006631); 2 &, [
(k) , 15. IX. (KPM-NK 5006414, 5006415).

HE OERILT VN 7 Ry O HRK Lz
bDOTH D, K, HKBEEGITEELRE
WHET DA 7 XA Fu NF PEEKfE A

Sflavomarginatum amamense Tano, 1983 723 Flfk I
TV, A S T ARTR TN S A
D ELERD B 2 MTHRELFE T d > 72,

57) Delta esuriens okinawae (Giordani Soika, 1986)
ARV AXNF (K 606)
1 2, MhyAvELR AR , 15. IX. (KPM-NK 5006470).
BRHICTRAT 572D E LIT< W, I HER
() THLHB®L, EREEITEOBIZTE
KicEV (M20) ITMELIZBDT, BEHL
BEEVICELbDEEZBND,

58) Euodynerus (Pareuodynerus) nipanicus
flavicornis Yamane, 1987
SAFRONFEESNBEE
1 88", HE (M) ,15.IX. (KPM-NK 5006405~5006413).
TUN) T RUOIBITHRER LT,

Subfamily Polistinae 7 >+ H/\FHFH}

59) Polistes chinensis chinensis (Fabricius, 1793)
TREVTOFTFANFREZA THEIE (E2H, 6D)
8 &, HI%E () ,15.IX. (KPM-NK 5006419~5006426).

TN T RUOEICHRCR Lz (K 2H), k&t
DEAEH CITEEEN L0 o 7203, OB HTCik
HES O L2holz, AARTERIZES 2 P
chinensis antennalis Perez, 1905 (2t~ 5 &K
DOEAHZNPIRLS, DL X IITELY,

60) Polistes formosanus Sonan, 1927
BAIDT FHNF (E6E)
1§, B (KiL), 27. V. (KPM-NK 5006517); 3 £,
HE (4 | 15. IX. (KPM-NK 5006416~5006418);
2 2, K o OH, 15 IX. (KPM-NK 5006499,
5006500); 1 ¢ , A & E ,16. IX. (KPM-NK
5006516).
BNTIEHEHIZZL, TN T RUDEICE
kT2, o bEHEEEE L,

61) Polistes jokahamae okinawensis
Matsumura & Uchida, 1926
a7 ANFHEEE (K 66)
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6. ME T LNToNTIH — A, £ 7 E/3F Batozonellus maculifrons (KPM-NK 5006454); B, 474 7 # 4 & K /\F
TR AL FE Anterhynchium flavomarginatum hanedai (KPM-NK 5006414); C, 7 & A ¥ A X/3F Delta esuriens okinawae
(KPM-NK 5006470); D, 7 % &2 7 > HNFA S A 7 HifE Polistes chinensis chinesis (KPM-NK 5006422); E, % A U
VT L F I3 3F Polistes formosanus (KPM-NK 5006418); F, = 7' 12 7 2 B /S Fyilif Polistes jokahamae okinawen-
sis (KPM-NK 5006476).

1 @, MyAvEEARE | 15, IX. (KPM-NK 5006476). FXFIOFETIFHNF
BO AR ERT 1 O A, 6 %, H ¥ ( M ) ,15 IX. (KPM-NK

5006428~5006433); 1 2, A A, 15, 1X.
62) Ropalidia fasciata (Fabricius, 1804) (KPM-NK 5006477).
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MWMORBFICZ VT, ¥F 7 axxtw X7
YOICELRK L, T U T RUDITEH kK
5, I HEHEEREE LT,

Subfamily Vespinae R X A /\F & F}

63) Vespa analis eisa Yamane, 1987
AHBRXANF B EE
2 2, FH, 25 TV. (KPM-NK 5006511, 5006512); 1
@, T, 14. IX. (KPM-NK 5006513); 2 & , A ik
E , 16. IX. (KPM-NK 5006514, 5006515).
il HEHER BB LT,

RBRLER

ASEIOFHEEIZ LY, 63D T H B H 2 i
THILENTET, 209 H, Dl tb23
FEIZ DWW TR BRI B AIRLE CTH D, Bzl
MBS NDLEDO I L, YAt RV T ANT L
Therophilus conspicuus \Z-2TIXF FERE 2> D
LRk & 72 D03, RAERRIZE Db DRDH,
ARIERDODITERDORABLETH D, 0B,
A TIE ERLOMIC b ¥ & /N F F} Evaniidae, =
VAR U Y S F B Gasteruptidae 3 K O/ TR
BN ZHEGEONTVDR, ZNHIEFRETE 2R
Mmolcloh, % FHIEENL ~ET3?>/Z>

AR R A L CHD & MG % 1
@QW\<oﬁﬁw#%ivtw@w\ knﬁ%zf<

Do BIZIT. THFAFHROY~ F U P HARF
Chalybion japonicum (Gribodo, 1883), bt X /35
Boga oy~ AU v ANF Goryphus basilaris
Holmgren, 1868 °X / ¥ A vk T X b A/NF
Xanthopimpla clavata Krieger, 1914 |XFg /456 5 D
FEEBTREBEETHY, MR LIZERETHRAD
NOMTHDZ Linb, ThHBREI RN
klki%%ﬁ“ 7o, FE RO EIE

RO, BICHEVRT<HEDL LTV
/7‘/\3%4’ IOWNThH, [ EELHERETE o
Too HAEMMOBRENERICIHEEBZZDNLDLZH
DDONTFERR LN o T RRIFAHTH O |
A LR E N o oD & BRA 2B XD
NWoON, SHOWENLEND, e, " F L
BLOZERMERRD TZ LS, DT DTS TFER
QR ONTOARTH TN, ULt ax ~AF
DD IRNE T O BBIR T 5 F, kD7 <
HEE L CODBRENZ N ENREBLTND L
ZZ b,

K BB O M FIIHE R B IR S & &
<HFHEORDLEEZLNTETEY, SEOREMR
ROLIEFEAERENEEM T, LLRRG,
HARBREE & [ U CRARMIMED RN E L < A7 <
FEACEMBARD D WVITELHERICA LN
HETH oIz, —H. AT 7EZFE RuFick
WTIERERRLER D & 5 B skl Tl < Pl
iR R SN2 BIC O W T HFE T R E T
b, ELOLPWARETHLARELE O H Y, il
FEO AN DN TR ENEEN D,

#H O

—DONFOFEEFRE L TV Wi K
ZIC (e BLOEARHEK (P R7ERY
BE) . NTFT ORI & [FE L Tz 72 W2 Bl
BEF I & B AR L (PRSI A MmO R - H
ERIEMAE) . FAEICFEAT W 272 WD - DR A+
(KRB RARTT) 36 X OBETFHREK GROLEFERT) .
AL T — X% OFEBT T 1\ T2 78 T2 N e 18
ﬂ&(%ﬁr¥k%ﬁ%%ﬁ‘ﬁ§ TRE LB G

IR o T2k RIS O B ROERRICHILH L L
%, ARWFIEITES O ISPS B (26840134) O
Bhpk % 5 Tithiiz,

51 Rk

KFE 7%, 1986. HiEkil DRI - 57 & HE -, 118pp. Hr2
BAE AR, AR

E’é/b;%lﬂ* 2016. EﬁnT b/h%%@fﬁﬁ@k%h@&)é%’
AEEY Ly RF—& 7 v 7 2016 BYHR . 401pp.
J:b/h;% Lr}miﬁicim'%/\ J:b/m%

JEVE S BRI 3T, 2016, ARk 27 4R BEASSERE S O .
403pp. BEVL SRR 3T, #83E

BRBEA ,2015. L'y RTF—4 7 w7 2014,5 BHIH- HA
DIERDOBZENDH DB AN & 1 580, BT,

AR B 1-BISHR , 1985, FRERIMOME S | 278pp. R4 1 A
AfE AR

TR EBFIERT , 2006, FRAMEEXIHR YV — X No. 1, [FA<
VN OBSRRHEREE > AR P ORSE & BARR . 16pp.
FMFR AT, 2 <IX

ZHN & KRG, 2014 B AREN T ST (X
479pp. LA IR, HO .

F 57 - M, 2016, B AFEARIANFHEXIE . 735
pp. BHERF G |, 5

IARIER - 885 — « SFIL 5T, 1999, /I PH R B A RIS
I« 7 VRSB . 831pp. IHHE R FREFII TS
FLIE .

(A 2017410 H 26 H ; B 20174 12 4 7 H)
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