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The Juveniles Collected with SCUBA Diving from Usujiri, Southern Hokkaido, Japan,
Including the First Records of Four Species

Taisei Azuma'*? and Hiroyuki MUNEHARA?

Abstract

We conducted SCUBA-based surveys of the larval and juvenile fish fauna in reef and seaweed areas in the inshore region of
Usujiri, Hakodate, along the Pacific coast of southern Hokkaido, Japan, from 2019 to 2020. A total of 100 species in 10 orders
and 44 families were identified based on morphological observations and DNA barcoding analyses of the cytochrome ¢ oxidase
subunit I (COI) gene. Of these species, two specimens of the labrid, Pseudolabrus sieboldi Mabuchi and Nakabo, 1997, one
specimen of the cottid, Cottus hangiongensis Mori, 1930, two specimens of the blennid, Petroscirtes breviceps (Valenciennes,
1836), and one specimen of the gobiid, Pterogobius zacalles Jordan and Snyder, 1901, represent the first records of these four
species in the study area. In addition, three specimens of the Stichaeid, Lumpenopsis pavienkoi Soldatov, 1916, represent the
first records captured during juvenile stages of this species, and one specimen of the pleuronectid, Lepidopsetta mochigarei (Sny-
der, 1911) represent the first juvenile captured in Usujiri of these species.  The fish list is also added in this report.

Key words : Southern Hokkaido, New record, DNA barcoding with COI, Labridae, Cottidae, Blennidae, Gobiidae, Stichacidae,

Pleuronectidae
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DT BN 5. RKWFSEOF LR U TH 5 BB WAL
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ZEHATOINTE 72 (fEE - JeR, 1980), il ~>T, 75
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hara et al,, 2009), AFEBEHTIC £ > CHEIN CALiEE IS4
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L INFTHEVFERML TR 2B CORMERE
rE, HHEMATHENICIRET D 2 L eilAhiz, €D
fER, RETETICIEMARENTE o233 e &
10 H 44 B 100 FEOAFAEM Z FERD L 720 ARBFZETIL,
fefad8) A b o3, HERMEERE oz, KT
NN Pseudolabrus sieboldi, 71 >3 a7 71371 Cottus han-
giongensis, =3 7R Petroscirtes breviceps, ') 2.7 777\
¥ Pterogobius zacalles O 4 FEOFEHk L, (FHEAIIDOIELREL
AEDBMDTHE IR 572 8 ¥ ) F 27K Lumpenopsis
pavienkoi & FAGLTHD THRE S /2T YN L A Lepidop-
setta mochigarei HEFAIZ DWW THIET %,

MK e A&
SARE

2019 4F 4 H A5 2020 4F 12 B 22T, gl BT
\2H HALiEE RFIL T EYE 7 4 — v MR v ¥ —H
JrLKEE FEBRPT AT C,  FE4E % 38 L T3l 0~4 [l &5
116 [A], SCUBA {7k % vy, NY N4y MBLUAKRS
N CHMEAEIRE L7z S HICRBICRBISFE L L 7247
Fef A PRET DM & LC, Fig 1IZRL72AKHF R —
& — %R L7 &8 (H AV MS30=0.76 mm) % {E# L
2019 4F 12 A A5 2020 4F 7 B £ TOMIIAEHNC 8 [
FREREERAT o720 BREHEIX, HEBERIZTHESS S0m
WO E 7 A IZHREE 1,000 V— A > OKH T 4 b (FIX
LEDI000 - 7 1 v ¥ 2.7 A *k) ZJKifiA & FI7ICm) T
W45 2 L THHEMZIBEL, 2o 20 7R L
BRE L 7oo IPHEM A MSEBFT ISR B IR - 727, JPRBIC X
D AR E T & 7RI, 5% KAV~ ) VITIRTE LR
L72c DNA/N—3— 71 ¥ 78 E R EERIL, MS-222
THEELBEE TSR L 72k, NSRRI L, K&
WK IZEED —FRA Y)Y ELY 99.5% T8/ — )VIZELT,
DNA filith & T—25°C CTHRAF L 720 BEZ YD Bl 7220,
I, 5% HEARFRI <) IR LERAE L 720

FoREERER
BEROEH B & OFHANE BRI & L T Hubbs and Lagler
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1
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Fig. 1. Schematic diagram of the new larval plankton net system

using propulsion vehicles.
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(1958) 12t o 720 BHANCIE 7 FAF/2I3BEMEE I X 5 & %
DT 7 r—3 3~ (Cellsense Standard - OLYMPUS #1) %
FIC 0.1 mm AL CHRIE L 720 RASEAZRT-AUITE S
BEIHmEBE e L. ROITAEREOIREEZ L L
720 BERRAEEMRIZERE L CIRR S (2020) 12HE- 720

DNAN—=O—=F 127

TEREBISRC X 2 FE A 2 2SR B 22 /12D CTid DNA /Y —
I—F1 ¥ T %R M7z —25°C THRAF L 72tk o —EB %
QuickGene (B B #5E3) CIHRA DO~ =27 VIZHEW
DNA % it L72%, COI (cytochrome oxidase subunit Iy D
ey % 75 A < — Fish-F1 (5 TCAACCAACCACAAAGA-
CATTGGCAC3') B & UM Fish-R1 (5 TAGACTTCTGGGTGGC-
CAAAGAATCA3') (Ward et al, 2005) % i >, PCR (polymerase
chain reaction) CYglE L 72

FSVEHRIE % 79 4 < — (20 uM) 02 ul, EmeraldAmp
PCR MasterMix (¥ #1 7 /84 4 11 #4) 10.0 pl, A DNA
(30-100ng) 1 pl % IRFF DO IRAZEEE 7K 8.6 Wl % Il 2 T 20 pl
\ZA AT v 7 L72o PCR IZ 94°C (60 7) C 2 ARG % fif <
B 72 1%, 94°C (30 F), 58°C (30 ), 72°C (30 #) % 354
A 7L, 72°C (7 57) DRSS T T L7z. PCR EDIL,
NucleoSpin Gel and PCR Clean-up (MACHEREY-NAGEL f1)
THHLG, MRSt~ 0Y oy - Vv U MRS
UHEZERIY 2 g L7z 155 NL2FH % DNA 7 — & /N
7 V%X DDBl) BEUDNAN—TI—FT 1 V7 F7—%
~X— A (Barcode of Life Data Systems : BOLD) O 77 = 74 A
I 22 B O LS 7 — 4 % BLAST#3% L, MEGAX (Kumar
etal, 2018) % M\ CHRUIEEIC & A 588 2 1ER L 720 Al
ENL, FAFIIOA T 5 e H % FIEFED 7 — & A3
W, 72 B7»D Kimura 2 parameter model |2 & % i {nFEE (K2P
distance) 7% 0.01 K TH 5 = & & 5 & L 72 (Kimura,
1980 ; Ward et al., 2009).

B, AWERBIEAOMMKL, d6fEE KR el
ff (HUMZ) |258% - (RSN T 5, F72ARIE THE
L 7-45 50513 DDBI %08 U CE#kL, €07 7ty 3
Yl UN—E, AT LM B REB L OB L 72k
fERE L & B 12 Table 1 L27R L726

RERE) X b

FHPLIR R 7 5 34 S 72 AFHE4R 10 B 44 100 FEOFE
1) A k% Appendix table 1 IZ7R U720 B A M2id, ##
ETX LD o 720w T & 7R EHM 3 1 (Appendix fig-
ures) & &7,

BEKP X7 — 5 —REHFRE

2019 4F 12 A 225 2020 4F 7 A £ CRES KA 7 — & —
FE AR L 11 1 504 RO HEMEEL 720 Th
&, R o 63% 124 T AT, 47 HIZH
BLUAHOK 2% 125725, ZOHIZIE, 205 0 F
VRBIVL Y ¥ FUR EREETO AR S N A
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Table 1.  Details of the specimens used for molecular phylogenetic analysis in this study. Bold and underlined accession number show data
sequenced in this study.
Suborder/ Family Species Locality Accession No.
Order

Labroidei Labridae Pseudolabrus sieboldi South Korea : coastal region of Jeju Island EU560727
Pseudolabrus sieboldi Japan AP006019
Pseudolabrus sieboldi Taiwan KU9%44647
Pseudolabrus sieboldi Korea HM180806
Pseudolabrus sieboldi Japan : Usujiri, Hokkaido LC630923
Pseudolabrus sieboldi Japan : Usujiri, Hokkaido LC630924
Pseudolabrus eoethinus Taiwan KU892943
Pseudolabrus eoethinus Taiwan KU944494
Pseudolabrus eoethinus Taiwan KU944505
Pseudolabrus luculentus New Zealand MN123472
Pseudolabrus miles New Zealand MN123473

Cottoidei Cottidae Cottus hangiongensis Korea EU332751
Cottus hangiongensis Korea NC014851
Cottus hangiongensis Japan : Usujiri, Hokkaido LC630925
Cottus nozawae Japan : Usujiri, Hokkaido LC630935
Cottus amblystomopsis Russia : Sakhalin island, Taranai River NC035002
Cottus amblystomopsis Russia : Primorsky krai, Djigitovka River KY563346

Blennioidei Blenniidae Petroscirtes breviceps Japan : Nagasaki, Nagasaki, Teguma JF952809
Petroscirtes breviceps Mozambique : Pomene JF494141
Petroscirtes breviceps Japan NC004411
Petroscirtes breviceps Taiwan KF265020
Petroscirtes breviceps Japan AP004450
Petroscirtes breviceps Japan : Usujiri, Hokkaido LC630926
Petroscirtes breviceps Japan : Usujiri, Hokkaido LC630927
Petroscirtes variabilis India MWO012430
Petroscirtes fallax Australia : Queensland, Lizard Island KP195007
Petroscirtes ancylodon unknown MT076512
Petroscirtes xestus French Polynesia : Leeward Islands MK658698
Petroscirtes lupus Australia : Queensland, Lizard Island KP194363
Petroscirtes mitratus unknown MTO076514

Zoarcoidei Stichaeidae Lumpenopsis pavienkoi Japan : Usujiri, Hokkaido LC126393
Lumpenopsis pavienkoi South Korea MW020354
Lumpenopsis pavlenkoi Japan : Usujiri, Hokkaido LC630929
Lumpenopsis pavlenkoi Japan : Usujiri, Hokkaido LC630930

Pleuronectiformes Pleuronectidae Lepidopsetta mochigarei Japan : Sea of Okhotsk, Hokkaido MH032448
Lepidopsetta mochigarei Japan : Sea of Okhotsk, Hokkaido MH032449
Lepidopsetta mochigarei Unknown KP835302
Lepidopsetta mochigarei Japan : Usujiri, Hokkaido LC630928
Lepidopsetta polyxystra Unknown MK283717
Lepidopsetta polyxystra USA : Aleutian Islands, Bering Sea, Alaska MHO032452
Lepidopsetta bilineata USA : Aleutian Islands, Bering Sea, Alaska MHO032447
Lepidopsetta bilineata Canada : British Columbia FJ164709

bEmEnsg,
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Pseudolabrus sieboldi Mabuchi and Nakabo, 1997
[Fig. 2]

Rt

2 fE 48 : HUMZ-232076 (1 v % 75), 179 mmSL, 7K i
R2mELl 200U HRH 772y yarFrn—
LC630924; 192mmSL, K 8m 7 b, 2020 4 11 4 17 H,
Ty a o= LC630923,
aCE

FIHE  ITEESEROX, 11 BB, 10; MBSk
12; MEEESHRT, 5 HA FLEEEL 23,

FHIE (%SL ; 1K E): BHE 302-322; WE80; IRfE
73-74; 1K 55 20.8-22.7 ; g & £ 202-20.5; B % & 10.5-
12.8; RN 50.9-58.7 ; IEILICE 29.1-35.8 ; FUER(
£ 358378 ; BHIERTE 554-61.1; BN S 12.8-14.1; B
£ 13.1-16.6,

PRI LR TR RERIIE D 4.40-4.81 5o K
FRIZHEE® 3.10-331 f5, IROKE S i3hfEC, HEHEIFMR
D 4.10-444 5o WOE S I3, I T, Bk
U EIR DB OFEE FRI T ICAET 5o BAIIE L, %
IZIZZ 5. BFIINREL, BRWREIERWSD 1.02-1.17 4.
HRIFRENHBETEDLN D, MRHIESL 2 5B F D,
FEERm TR EMICEm L, RERKEISET b,
HEPIIE RS OBERICAET 5, HEEIX 14T, JEiE
HEEOBERIP HIRIEET Lo BTEEDEE 1-9 BE5ITPIR T
D OEESITE TS, BT LT 2 5k
Bt Do BEEDH 1-3 BESIIWUIR TR Y OfERIZ & ThH
kS, Mg RIITED 0.63-0.66 5. IEIEDHE 1 ki
IR TR D OiESRIT & THBEkSE. EIBIZEMN T, BHE
? 0.34-0.39 15, J2iEIE M.

(£33

AR EF B L ORIk T, T 5 IS
HFHO. FHICHBRP LS 50 W biRs X UlE

e

5

#H71(2),2021.

T CIRDBBEOMPH ), L2 KIFEEELT
T, TOMRIMHERR L THL, TiEb X OVEEIX
IR SEEO R T TIIT A, hRp S EmIZ T T
o, MoiE JEEEDS X ORI,

eoxiil

JeiEEFPRT, d s~ SN RO O AR, Y+
WnE, SOLE, TRERER LS ~ U RO KRR,
BAE, WP, BE FINE, B 0N, 2016; K
WFgE7 &)

&%

AERIFEOBREUD X, 11, BIEOESREH 1,
10, MUHRA FLEEEAS 23, AR CHR T 5, L,
FARRIIIROTFROIEBE T IZE L 2\ EOREN S
W N T g Pseudolabrus |26 F 115 (Bleeker, 1862 ; Mabu-
chi and Nakabo, 1997)c H 3 / NN FEIZIE 11 FAE T h
% (Parenti and Randall, 2018). Z ® 9 & H AT #E CHENH
HDIEERTTH I NRTBIOT AFH /N XRT P eoethi-
nus D& T % (Mabuchi and Nakabo, 1997), AEARD T HL
WCEGHED D 5o HEHERICH D 3 RKOKRELOMI B, T
OMPEEZETILE 52 &, MEETICEOBES Wi L
13 Mabuchi and Nakabo (1997) 3 &£ UMl (2016) D7R L 7278
T AR T ORI E X CHEMUT 5, — T TRIERD
9H R 302-322(%SL); W) & 8(%SL); & & 20.8-22.7
(%SL) ; JEfER: 10.5-12.8 (%SL) ; FlERLIKE 29.1-35.8 ; J2
i 12.8-14.1 (%SL) IZ Mabuchi and Nakabo (1997) DEC#k &
DDA L7\ (31.0-37.1,9.2-11.7, 25.3-36.3, 12.9-17.0,
27.0-34.4,14.3-16.8)c T AUIARIEARD R TIE D155
WHBALTWhWwHLEZ T, TOE»OFMB LV
FHIMEIZ R D RS ofie L —33 5, TR
LR S5O NIERERY Z R I NRT . T
FINRG BLOWINGAT BRI NAXRFTED 2
FEIZOW TR A ER L 728 25, RERIZ A
INNRGD1IODT I FIZEETN, FNSOBEEHEE
13 0.01 Al 72 > 72 (Fig. 3)o > TAEARZ KT HH /1
N7 L L7,

RAED AT REREIE LR & &, deifE Tl

Fig. 2.  Pseudolabrus sieboldi, HUMZ-232076, 19.2 mm SL, collected on 12 Nov 2020.
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AP006019
HM180806

LC630923 Pseudolabrus sieboldi

P. eoethinus

P. luculentus

MN123473 P. miles

Phylogenetic tree with the maximum likelihood method of four Pseudolabrus including species possibly inhabiting Japan

based on partial COI gene dataset (445 bp) in mitochondrial DNA. Numerical values beneath the scale bar and branches
are genetic distances calculated from nucleotide substitution frequencies between species, indicating same species when the

sum value of two branch length is less than 0.01 (values not shown).

shown above nodes.

WERIRE D %% 220 720 G o TRBFFEAATE D AL 1fE DO F)
FLERB L UHLIRGLER CTH B 6

hrxaghTh
Cottus hangiongensis Mori, 1930
[Fig. 4]

uE

LEMA - 113 mmNL, FARIKEEFZERITATIL, K% 5 m i)
K &g 202004E6 A3 H, 77ty yarrynN—
LC630925, (DNA /X— 3 —F 1 ¥ 7\ & ) i
K7 <, Fig.3 DEHEDM)
aCE

AR - REEERSEL 11, SRFETEL 13425,

AHME (%NL ; FEE): BHE205; WE50; REe6s5;
R 14.5; IEER 11.8; IEEER 54, g 238 ; B
A 40.8,

RIZHR LAE CHMET 5, REIMEED 6.89 f5, &
R ED 489 5. IRITKE <, BHREIFRED 3.16 fi%
W OF SIZIRE L ) 2R, AT, Rk
AROATFIEE T ICMET 5. EFEB L O FHEICH/N M
Hepi A o HROFIHIZHILDS 1D 5o NPT
LD HIHICAES 5, HIEREEIE RS TERZ S D
L, RBEEE CHEET A, BHCIIIIMERZ L VSR L
AR REE IR 5, TEEIIMEEEAE F L ) iesd
5o MitgidEmREAHER L VREL, WIEEIIHEED
0.72 &5, JBIEIEMIE. REERG 138 30° HET 5.

Only confidence probabilities more than 50% are

e

AR A, B SRR TETELT IS KR O & A% 1 18
MEERIC 2 A8, #esHE B2 28, WAL EEAE L X O
BT KI D b OS2l NEID L DA 1 A5AT Do W,
SHTAR B L LS B IS OB T 5o ik
A BRI 2 CIEHR ISR - CRARRINER, &
iR BATE 1l 5.

oKl

b8 O FAREE A~ TG - HASHE - Ak — Y 7 R
AN, HHRE - SFEOKTFERATI, HFHRE~11
TEIE - B IR H ARG A, 8 B 0 & i
O HARHEFATIN,  Ef#E (Won et al,, 2010 ; Hij - HF2E
2013 ; AHFZE7% &)

5%

AREARIG AR <R L, ALPI2SRs g X 0 i
ETAHZ L, BIMHLREORMH, ILMfEs L
HEICEEERITD L 2 & ORRIZ/NIE 2014) B LU
Won et al. (2010) 2550 L7274 > F 3 v ¥ A HEA O
E—T D, T, RERPSELNEY EBRE L
& 2 AT A E Cottus DIFIEFLEH) &b X < —F L 72,
Z 2 CALRE RN MBS 2RO B B v F =3
THIH, NF TN Conozawae BL LT INFHTH C
amblystomopsis |2 OV TR 2 ER L7282 A, RER
WEHrFaohIh01O0T T FICETN, Fb
DOE(EIEEEZ 0.01 Kiili72 - 72 (Fig. 5)0 NS DFERDS,
AEREH v Faoshdhe Lz,

AIEDO LR - MRS 2 =00 D7,
NOBLWS beFhDh ETREDEALT 528, EEE
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Fig. 4. Cottus hangiongensis, 11.3 mm NL, collected on 3 June 2020.

wo‘ EU332751
NCO014851 | Cottus hangiongensis
008 ’ LC630925
’7 LC630935 C. nozawae
0.05 ‘ NCO35002‘ C. amblystomopsis
KY563346 |
—
0.010

Fig. 5.

Phylogenetic tree with the maximum likelihood method of three Cottus species inhabiting Hokkaido based on partial COI

gene dataset (621 bp) in mitochondrial DNA.  The scale and values in the tree followed to Fig. 3.

THE B L I E RO EGERL D RN L6 X
T& %, MAEERDZOMA T JEHFfEid, Hii
HICIIEREIC X BB R, 28 i o174 L3 i
BEGEAT 14 LI, FodemiiEmic BRaRklard s 2 &
no, BEES 14D ETROATFREE LT INF AT L
AT E D (NI, 2014)0

JCHFERER DTN BT B 7 % a7 7 ¥ OREIIRE
W4 HPns 5 HRicadcom 1 AR E Eh
WAL L 7AT IS EINR 2 BN O KRB 25 T LIEICA S
(P2, 1981)0 AMEAIL Won et al. (2010) 25E1%E L 720 btk
KeHDA ¥ awh I nFAaoREIC L CHEBT 5,
L7228 CARERIEIFARATEDO N 2 ST L, i il
KL CWfifEEEZ 55,

ZUFXUR
Petroscirtes breviceps (Valenciennes, 1836)
[Fig. 6]

et

2 fE1K : HUMZ-232074, 33.8 mm SL, FI/77K i F2ER T
Bk 8m T3 F, 20204F 10 H7H, 77ty iar
F /N — LC630926 ; HUMZ-232073, 61.2 mm SL 7K 4
2muO—"71 2020411 H8H, 77ty ar)Frin—
LC630927

o 14

AHEE - WEESH XT, 20 EEESM I, 18-21; MWliES:
¥13-14; PEEESELL, 3.

198 (%SL) : BH & 23.5-25.0; W) £ 6.0-6.7; IR £ 6.3-
85; 1K 17.6-179 ; MlgR 17.7-183 ; JEIER 103-148; ¥
fE LT R 77.5-803 ; B HEHLIN R 40.7-48.5 ; T HETI & 22.2-
233 ; BRI 509-51.4 ; BIAE 7.9-8.7; R 85-9.00

IR LR CHET 4. REIXAED 559-5.68 fi.
HRITERED 4.00-425 5, RITLPRE L, HEIZRRE
D 276397 f5. IREB IO THHII—HDOEREET 5,
MR & D b8y TR T, F 3l —xt
DEWRMA AT 5, FHEmIZIROFZOIERE T RS
AL ES 5o RAIBHE (X EEE AT 3 fLANES, SRALIE
INEL, WBEREER X 0 B O ABAILYT B AT, )
AT CRILL 2B R0 b 00 7HH 0, B L
TokEEL, MEHE 2O ERAL, WEhRArE T
BREFEIRIZN - T8, NLPNSE BB O BT I A7 & 5
%o HiEIX1&T, BEBETOE LAOERET L, FiE
D 1-11 FEETBUIRTHR ) DS T & TR’k S B
BTN L D D L Hilessd 5, BIEDE 12
BESITIIR CTHR Y OB 4 TRk S, MR IZIHE
D 0.73-0.75 5 MEEEIX & TR B S, IEEE XA T
FHR D 041-0.63 5. RBEEIZMIE,
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Fig. 6.  Petroscirtes breviceps, HUMZ-232074, 33.8 mm SL, collected on 7 Oct 2020.

KF265020
os | AP004450
NC004411
91 LC630926 Petroscirtes breviceps
JF952809
84 LC630927
100 [ 002 MWO012430  P. variabilis
99 005 L "Ur494141 | Petroscirtes breviceps
KP195007 P. fallax
0.05 0.03
o MTO076514 P. ancylodon
- MK658698  P. xestus
99 0.10
o oo KP194363 P lupus
(LU I MTO076512  P. mitratus

0.06

A
0.020

Fig. 7. Phylogenetic tree with the maximum likelihood method of eight Petroscirtes including species possibly inhabiting Japan
based on partial COI gene dataset (655 bp) in mitochondrial DNA.  The scale and values in the tree followed to Fig. 3.
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AR BRI X OVT SIS RS . 3R IR I AE
R e 7> & RIERE IR T CTIRIL WEFR Bt 2 A5 5o
R B e O T I PAT L CHEM A 5. HIEIIIRE
2O PR E TR R, P S Il AT TdE .
WiEIZ 6 LIt A3 5. BIEIIBET, 4RHa0LIts
Y 5o Nl MBEEL X VRIS,

oKl
HARRE~IUNBEEO B - /Y FilginR,  JbiEe
B~ SR RO RN R, AL, NEEES,
FNME, BAR, WIS, WiErERE BER E
ME, BB A > F-PRVFE OB~ 38 (Fukao,
1985 ; A5, 2011 ; Bi% - 25, 2013 ; Mohanty et al.,
2019 ; ARIFFEZR &)

(k3

AR AL, FHEOERED X, 20 BLOT
DKW RE V7% EOFFRIN S5 NY 5 7 % 2 KIg Petro-

scirtes |24 F 114 (Smith-Vaniz 2005 ; B - 1A 2013).
NYZTHFARBICIE A E £ S (Mohanty et al.,
2019)s D LM IRV O A3 5D
=V F VR P breviceps DI EIND & i3 7%\ P pylei, P
Jallax 8 X U P marginatus D& T % (Mohanty et al., 2019).
FREROEGEIZRAGOIEA 6 ST &5, KOS
TREDOFIHTIZ LA\ P fallax L IXFIEND, F /AR
OB IR THDL I NS, 2KGT 5 P pylei B
& O P marginatus & 872 % o RIEROFEEOHImIEE < 7
LawZ &, 3B X BRI I IL S R B
Wk, WK A D IRIL VRO S SHHT E, F
FORFIINEL LS b, B X O LAEE O
L2333 TH 5 7% E ORI S (2011) 3 X UF Mohanty et
al. 2019) D= F U ROFLHEE L BT 5, oA
AR 45 N7Z3EIERS & ENICEBAHERR ST 5
INY F T F VR P mitratus, £ A XX 2R P variabilis % &
DI2NY 5T X RIED §FEOJHMM EER T 5 L, KR
TRIE=VF VRO 1 ODT Ty FICEEN, FRHOD
EIEHREEL 0.01 K572 5 72 (Fig. 7)o fto TAEARZ =V
FrRET D, B, IRFE63-8.5 (%SL) X fE 5K 10.3-
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14.8 (%SL) OEAEDFEFIZ A5, TAUIEIC X 2 Z1L
LEZLND,
ARHIOEREAFITR R TSN 2o 720 o TR
WHFEDSATEDO FAAAMFLFR TH %o

JagJdnt
Pterogobius zacalles Jordan and Snyder, 1901
[Fig. 8]

LuER:
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ok 14

FIBUE - IPHESEL VI, 26 ; BESEL 26 Mufigs
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158 ; MofEs 202 ; JEfER 16.9; 5 1 IriERICE 182 %6
2 WHEHICE 35.8 ; BIERICE 329 ; IiEHIR 343 ; BiE
HI 59.3; 2 13.3; 2R 8.2
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Lo THRT %50 BRI AZ L, KRR
6.31 ff. HMEIIFHED 386 fif, RITLRKE L, HER
AREED 299 15, WOE S IFIRE L D Ev. I T
R SIR O R OIS TIALE T o SfLik2xtd 5.
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D 1.63 o RIZHID» Wil CEDON S, MHIZ ARV AL
P BASOBERNCME T 5. TiEE2 £ THUA,
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BESRIITRSECTHR ) DB IT & THtikde, BiBI35E 27
BEDEE ABESRTHS -0 PO T b BIEDOL 1 185
IR THR D) OfE S IL 4 Totkk e, Mfgid 4 Corltik
5L 4 BB EHET 5o MRERIZTHE D 0.78 £, 1E
FE (L ARAR oAk Se. BEEB I MIAL C, BHE D 0.65 f5o
|zt TR QeI

=
B

#H71(2),2021.
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XE 0. EIEHG. RpducEtamsd b, MRk
Haan Wb 8 1 BRI O RIEILKIINT TS KR
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OGBSI, RO TRBICRATE S D D,

LKl
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Kl - W FiEhe LR, HREEERNE, &
HRE~—=HBEAI ORI R R FEEEE - HE
FINE, B, #ifE (Shibukawa and Iwata, 2013 ; BI1 5,
2013 ; AHFEZ &)

&%

AERIEEREOMESR VIFL, 26, BEEORESEHN ],
26, MUHED 2, HEFI BSOS 103, MEFIEEEDS 33, fKA°
MW S E DN S, MofE LR 5, PEEEIIR
R, THIIGAL 7 & ORFA 5 F XN J& Prerogobius |2
& ¥ N % (Jordan and Snyder, 1901 ; Shibukawa and Iwata,
2013)0 HAEHHIAERT L3 XN BICIZ4EIE TN
% (Akihito et al. 2008) AEARDIAIRIZ RO A2\, B
BATIZEH WS W ER S, F X3 P elapoides v &
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2013)0 AEEARDE—FHENNATLTH DL Z M5, K<
LB F v ST P zonoleucusto & X Bl & 31 5 (Shibukawa
and Iwata, 2013)c AIEAIZEHIR D 5 I T TR B £
R B OMETT D372\, HEFIBED® 103 B X OHEFI 55
733310, HEYIERE S X BRI T e 117, 46 L
o= F )N¥ Pvigo & 5 72 % (Shibukawa and Iwata,
2013)0 AEEARDEM 2> 5 BIEIEIE I 5 KO BRI 3D
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Fig. 8.  Pterogobius zacalles, HUMZ-232075, 65.6 mm SL, collected on 8 Nov 2020.
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PEREPURRETIEZY 27 9N OMED 2o 72,
L7228 TRIZED AR T H % o

hA)FR
Lumpenopsis pavlenkoi Soldatov, 1916
[Fig. 9]

M
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g L E L

285 mmSL DFEAIIAS S SITMEL, AEIIAED
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Fig. 9. Larvae of Lumpenopsis pavlenkoi, 9.2 mm NL (top), 12.7 mm NL (middle), 28.5 mm SL (bot-
tom), collected on 24 June, 30 June, 13 Nov 2020, respectively.
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fERITEE D 0.64 5, JEEEIZWAL T, BEED 042 15, &
fEIX I

&

A FE 9.2 mmNL O R # i OF s h e fn, Bok
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L, 4 OB EIEANES, Mg, MEigs X OREIT D,

bl anR, T BB, Y-y —KWwE, W
g (B8R &, 2009 ; WA, 2013 ; ARG &)

&%
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WET A, REILEDY3 M, TEILED 3 7% & OfF#
"o N ) X2 RIE Lumpenopsis |2& L5 (BB 5,
2009) b~ ¥ H ) FUREIZIE N VA X VR L pavienkoi
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DETERGET 2, FAOHEEET 528, BLUHE
BN 6 M8 O BARBEDAFAET 5 70 & OFFBUIER I 5 (2009)
HREL7Z N ) F RO E L HEUT 5, B S
(2009) & ARFFZE TIXFHAMEICHE T OIT N D - 7225, Hi
BB EFLRE L TWL01208 LT, ABFZECIIfMA%
o TnbdEEZbNE, £7292mmNL B X
12.7 mm NL OABER D S Jerg U 723RERTNE, B
Tz b 27 F RO & B REREEDS 0.01 il & 7R
L7z WED I VR F U ROEIIIE SN Do 72708,
FIRIGED S I VR FUROBHEB RN &, HREH
FASET N ) F 2 R EOINRETE 2 AL T b
CEDORERE M) F 2R Lopavienkoi & 72,

b)) FrROMFMAOBEIIERHRE S L Tw i
Mo tze RS MBI 2o 7 i H o Ji i o
e, MDY 52-53, H-HUSBHTEEB IS B FNA e v,
WAsZetti 9 % 70 E O THEANT A 2 E I REL B 2 5
b,

kA FROEG ML 5-6 AT, FORMIZRS
CHEIAD T R EIZHAREIYD, & IANEHO X ADGE
I LAZEIN Ao MEIZHEE D R — VIR D YISE % 2R
T 5 F CHET A 2 L AEIE S N7z (Fig. 10)o

Fig. 10. A guardian male Lumpenopsis pavlenkoi and the egg

masses.
THINHLA
Lepidopsetta mochigarei (Snyder, 1911)
[Fig. 11]
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Fig. 11.  Ajuvenile of Lepidopsetta mochigarei, 14.6 mm SL, 2 May 2020.
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Fig. 12. Phylogenetic tree with the maximum likelihood method of three Lepidopsetta species possibly inhabiting Japan based on
partial COI gene dataset (531 bp) in mitochondrial DNA.  The scale and values in the tree followed to Fig. 3.
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(Appendix) Table 1. List of fishes collected in this study.

19.

20.

21.

22.

23.

24.

25.

26.

Order Rajiformes
Family Rajidae
Raja pulchra (Liu, 1932)
Order Clupeiformes
Family Engraulidae
Engraulis japonicus Temminck and Schlegel, 1846
Order Salmoniformes
Family Osmeridae
Hypomesus japonicus (Brevoort, 1856)
Family Salmonidae
Oncorhynchus keta Walbaum, 1792
Order Gadiformes
Family Moridae
Physiculus japonicus Hilgendorf, 1879
Family Gadidae
Gadus chalcogrammus Pallas, 1814
Eleginus gracilis (Tilesius, 1810)
Order Lophiiformes
Family Lophiidae
Lophius litulon (Jordan, 1902)
Order Zeiformes
Family Zeidae
Zeus faber Linnaeus, 1758
Order Gasterosteiformes
Family Hypoptychidae
Hypoptychus dybowskii Steindachner, 1880
Family Aulorhynchidae
Aulichthys japonicus Brevoort, 1862
Family Syngnathidae
Syngnathus schlegeli Kaup, 1853
Order Perciformes
Family Sebastidae
Sebastes taczanowskii Steindachner, 1880
Sebastes thompsoni (Jordan and Hubbs, 1925)
Sebastes schlegelii Hilgendorf, 1880
Sebastes vulpes Doderlein, 1884
Sebastes nudus Matsubara, 1943

Megane-kasube

Katakuchi-iwashi

Chika

Sake

Chigo-dara

Suketou-dara

Komai

Ki-ankou

Matoudai

Shiwaikanago

Kudayagara

Youjiuo

Ezo-mebaru
Usu-mebaru
Kuro-soi
Kitsume-mebaru
Ougonmura-soi

Sebastes trivittatus Hilgendorf, 1880 Shima-zoi
Family Sebastolobidae

Sebastolobus macrochir (Giinther, 1877) Kichiji
Family Triglidae

Chelidonichthys spinosus (McClelland, 1844) Houbou

Family Serranidae
Hyporthodus sp.

Family Apogonidae
Apogonidae gen. sp.

Unknown (see Appendix figures)

Unknown (see Appendix figures)

Family Carangidae

Trachurus japonicus (Temminck and Schlegel, 1844) Ma-aji
Family Mullidae

Upeneus japonicus (Houttuyn, 1782) Himeji
Family Girellidae

Girella punctata Gray, 1835 Mejina
Family Oplegnathidae

Oplegnathus fasciatus (Temminck and Schlegel, 1844) Ishidai



27.

28.
29.

30.

31

32.
33.
34.

3s.
36.

37.

38.
39.
40.
41.
42.
43.

45.
46.
47.
48.
49.
50.
51.
52.

53.
54.
55.
56.
57.

58.

59.
60.

61.
62.

63.

64.

65.
66.
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Family Embiotocidae
Ditrema temmincki Bleeker, 1853
Family Pomacentridae
Chromis notata (Temminck and Schlegel, 1843)
Pomacentrus coelestis Jordan and Starks, 1901
Family Nomeidae
Psenes sp.
Family Labridae
Semicossyphus reticulatus (Valenciennes, 1839)

Pseudolabrus sieboldi Mabuchi and Nakabo, 1997
Halichoeres tenuispinis (Giinther, 1862)
Parajulis poecilepterus (Temminck and Schlegel, 1845)
Family Hexagrammidae
Hexagrammos otakii Jordan and Starks, 1895
Hexagrammos agrammus (Temminck and Schlegel, 1844)
Family Trichodontidae
Arctoscopus japonicus (Steindachner, 1881)
Family Cottidae
Triglops jordani (Schmidt, 1904)
Radulinopsis derjavini Soldatov and Lindberg, 1930
Radulinopsis taranetzi Yabe and Maruyama, 2001
Icelus mororanis (Jordan and Seale, 1906)
Icelinus pietschi Yabe, Soma and Amaoka, 2001
Enophrys diceraus (Pallas, 1787)
Myoxocephalus stelleri Tilesius, 1811
Porocottus allisi (Jordan and Starks, 1904)
Argyrocottus zanderi Herzenstein, 1892
Gymnocanthus herzensteini Jordan and Starks, 1904
Gymnocanthus intermedius (Temminck and Schlegel, 1843)
Alcichthys alcicornis (Herzenstein, 1890)
Bero elegans (Steindachner, 1881)
Cottus hangiongensis Mori, 1930
Hemilepidotus gilberti Jordan and Starks, 1904
Family Hemitripteridae
Blepsias cirrhosus (Pallas, 1814)
Family Agonidae
Hypsagonus proboscidalis (Valenciennes, 1858)
Podothecus sachi (Jordan and Snyder, 1901)
Pallasina barbata (Steindachner, 1876)
Bothragonus occidentalis Lindberg, 1935
Family Psychrolutidae
Psychrolutes paradoxus Gunther, 1861
Family Cyclopteridae
Eumicrotremus taranetzi Perminov, 1936
Aptocyclus ventricosus (Pallas, 1769)
Family Liparidae
Liparis miostomus Matsubara and Iwai, 1954
Liparis frenatus (Gilbert and Burke, 1912)
Family Bathymasteridae
Bathymaster derjugini Lindberg, 1930
Family Stichaeidae
Neozoarces steindachneri Jordan and Snyder, 1902
Zoarchias veneficus Jordan and Snyder, 1902
Chirolophis japonicus Herzenstein, 1890

Umitanago

Suzumedai
Sorasuzumedai

Unknown (see Appendix figures)

Kobudai

Hoshisasanoha-bera
Hon-bera
Kyuusen

Ainame
Kujime

Hatahata

Karafuto-kajika
Yase-kajika
Kimadarayase-kajika
Usujiri-kajika
Himefutasuji-kajika
Oni-kajika
Gisu-kajika
Fusa-kajika
Itohiki-kajika
Tsumaguro-kajika
Ai-kajika
Niji-kajika

Bero
Kankyou-kajika
Yokosuji-kajika

Isobatengu
Atsumoriuo
Tokubire
Yagiuo
Saitokubire

Uranaikajika

Namedango
Hoteiuo

Kokuchi-kusauo
Kantenbikunin

Sumitsuki-medamauo
Hanaitoginpo

Kazunagi
Fusaginpo
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84.
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87.

88.

89.
90.
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92.
93.
94.
95.

96.
97.
98.

99.

B[ NN

B %

Opisthocentrus ocellatus (Tilesius, 1811)
Opisthocentrus tenuis Bean and Bean, 1897
Opisthocentrus zonope Jordan and Snyder, 1902
Pholidapus dybowskii (Steindachner, 1880)
Lumpenopsis pavlenkoi Soldatov, 1916
Alectrias alectrolophus (Pallas, 1814)
Alectrias cirratus (Lindberg, 1938)
Ernogrammus hexagrammus (Temminck and Schlegel, 1845)
Ernogrammus zhirmunskii Markevich & Kharin, 2011
Pseudalectrias tarasovi (Popov, 1933)
Gymnoclinus cristulatus Gilbert and Burke, 1912
Stichaeus grigorjewi Herzenstein, 1890
Stichaeus punctatus (Fabricius, 1780)
Lumpenus sagitta Wilimovsky, 1956
Family Pholidae
Rhodymenichthys dolichogaster (Pallas, 1814)
Pholis crassispina (Temminck and Schlegel, 1845)
Family Blenniidae
Parablennius yatabei (Jordan and Snyder, 1900)
Petroscirtes breviceps (Valenciennes, 1836)
Family Callionymidae
Repomucenus ornatipinnis (Regan, 1905)
Family Gobiidae
Pterogobius zacalles Jordan and Snyder, 1901
Family Scombridae
Scomber japonicus Houttuyn, 1782
Order Pleuronectiformes
Family Paralichthyidae
Paralichthys olivaceus (Temminck and Schlegel, 1846)
Family Pleuronectidae
Kareius bicoloratus (Basilewsky, 1855)
Clidoderma asperrimum (Temminck and Schlegel, 1846)
Verasper moseri Jordan and Gilbert, 1898
Microstomus achne (Jordan and Starks, 1904)
Pleuronectes mochigarei (Snyder, 1911)
Pleuronectes punctatissimus (Steindachner, 1879)
Pleuronectes yokohamae Giinther, 1877
Order Tetraodontiformes
Family Monacanthidae
Thamnaconus modestus (Gunther, 1877)
Rudarius ercodes Jordan and Fowler, 1902
Stephanolepis cirrhifer (Temminck and Schlegel, 1850)
Family Ostraciidae
Ostracion cubicus Linnaeus, 1758
Family Tetraodontidae

100.  Takifugu porphyreus (Temminck and Schlegel, 1850)

#H71(2),2021.

Gazi
Hanajirogazi
Okikazunagi
Muroranginpo
Tongariginpo
Mushaginpo
Higekitanotosaka
Musujigazi
Yarigazi
Nisekitanotosaka
Kemushiginpo
Nagaduka
Nisetauegazi
Unagigazi

Hakodateginpo
Takeginpo

Isoginpo
Nijiginpo

Setonumeri

ryuuguu-haze

Masaba

Hirame

Ishi-garei
Same-garei
Matsukawa
Baba-garei
Asaba-garei
Suna-garei
Mako-garei

Umazurahagi
Amimehagi
Kawahagi
Minamihakofugu

Mafugu
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Appendix figures 1. Appendix figures 2.

Appendix figures 1. Hyporthodus sp., photographed on 12 Nov 2019.
(photo by Nagaakii Sato)

Appendix figures 2. Psenes sp., photographed on 18 Dec 2020.

Appendix figures 3. Apogonidae gen. sp., photographed on 8 Nov
2020.
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Appendix figures 3.



