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Abstract

Leucosiid crab Urnalana parahaematostica Galil, 2005 is a small warm-water crab belonging to Leucosiinae,
distributed at depths of about 15-100 m in Japan, Korea and Taiwan. Here, they were captured by dredging off
Kyoto, Shimane, and Ishikawa prefectures, Japan. This report represents the first record of U. parahaematostica
from Kyoto and Shimane prefectures and its additional record from Ishikawa prefecture. The record from Ishikawa

prefecture represents the distribution area of U. parahaematostica is updated to the north.

IXCdHIZ

T2 T Y Urnalana parahaematostica Galil, 2005 (327 A =Fta7 o 7 = fiBH g 3 Dl KM /)il
DH=THY, ZHETIZ AR, iE, BEOKGEK 15-100 m 23H#EDSH5 (M, 1981; Galil, 2005), 76k, 7
HIRT AT L BN R Leucosia haematostica V2L CIE SV CE 7= (B, 1965, 1976; #iH, 1981), LAsL,
Galil (2005) | Z LD FRE ORGSR, 7Ry a7 v =& Urnalana D3EENLSHV, ZIVET L. haematostica =31 C
Wb DIXH ORERSC, HEOREEN, O T RERFHE CXBIZAL, U. parahaematostica & U. haematostica |2
FEHIEZ (Galil, 2005) BT AA, #E, BB, BEIAVT A L HR—/v PEFEEHNOA R RS
T T T Za—FX =T A — AN U745 (Galil, 2005)  Galil (2005) ARED SCERIZISWNT, HARED T
BT AT N U. haematostica DFZ DMEFASILCONDZENH DN (KED, 2010; stHD, 2011; +FHH5, 2015) .
ENDDREERDHD T BB a7 T H =@ TIATT Y U, pulchella, V7327 U. elata, A 790737 U
insularis, 7 A2 ~27 > U. purarensis. 7 R 273 U. parahaematosticta D 5 FED - THY ., U. haematostica
WTEFI TRV D, 2019), LN U. haematostica PAVAT FLERI T RNL IO TRY, ZHHICT T
ATV OFAL B HNHITOD (RS, 2014),

A Al RS E BARIR, A ) IR CHEMESNIZRL v VI EY T AR 37> U parahaematostica 73S
e AFEIT A AV T OB 012372 ) IR BEUR, (LA D 3 BB LFEEDRZD 22U
TR & B AR I D FIRER M OV IR D DB NFEERE L T 42,

B LTt (RINKO-Pro-filer ASTD102, JFE 7R/ 37w 7#k
Rtk S I KRR ZBIRIL T, 2023 49 A 14 H

2023 4= 8 A 30 RICHERF 71— A NEEE
WF9Et 2 — B /K PE FEBRTT O BUEWFZE MR [k AL
2 FAV COUHT IRT B4R 17 R RN 1 1 (35°31'46.6"N
135°18'06.2"E-35°31'41.6"N 135°18'10.9"E) . /K&
20 m, HE 1-2 knot TRL v UEREERF T2 72, KL
DI 2 m. A715 0.2 m D/KPE TLF9ERET 143
Mtz vz, PR CL B iR —
$£ i A€V — Conductivity Temperature Depth profiler

(AR 7B B AR SRR 7t o & — g SE05R
FEFR DI H B EE |2 VTR IR BERETEE
/AT (37°17'52.1"N 137°14'49.2"E-37°17'54.8"N
137°14'51.6"E) . 7K1 55.12-53.58 m, /& 1-2 knot T
Ry BEER T2 oT-, FLoPid, BAAEIE 50 cm.
BA S 20 em, /Sy 27 KX 100 em, B &K 15 kg
DGRV (5121-B, HRASHBES A, B0 2 H
W, F72, 2023 4 11 A 9 BIZEARKZAYEIRE
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MR A B IRHE 27— R
E0PY (BRI B SEBRFIT) D 2 EM DT ) &2 VT
o5 AR IR (58 Iz T R s oD =5 BTN 5 7 (36°09'53.8"N
133°17'00.7"E) . 7K¥% 39.2 m. ¥ 3.49 knot TRLv
DEREA TR o7, Rl i, B D HEDE 80 cm, B I
HREE 70 cm, /Ny 7 KX 88 em, 'E ) 40 kg D = £
Rl (R R SEBRATRR G 1) & V=,

Ry BB IS DN -a 7 o =% B4
TUHN X2 NVCHIBEREZEFHIL, 20
% 70%TH ) — /T TERAFEL . D LRSIV B
H— | HEEEA (NMCI-AR) &L CBER LT, R
VL CERAES I BEERO S 1 JEIE X #las B a—
=]
CT. SKYSCAN2214. Bruker, Germany) THi# S 4
770 XX Z L T AT T 4T A Me W=, BT
1% 30 kV, FEHIE 130 pA LU, #FYERERETIT 1600 ms,
1.000 deg %7 C 1 [Hli5 (360 ) SH7-BROFE @55 B
U7, BB AT 3072 X 1944 EZB2LD7
Ty MRV R R E A B O R EEIT 20
um/pixel EL7, 3D &I, 2D ZHEE SRS
Wi R D BRI Lo TS DAV, BRae REFIE 35
IR CHhoT-, AWFIEIZIT D U. parahaematostica
& U. haematostica DFI4GIIFRIRG (2014) 1ZHEV, Z

% % (computed tomography : CT) %£{& (X-ray

NEIUCKH L CT ARy a7 e7herar v uwf
VN

fERLEZ

7 ARy a7 (Fig. 1A-D)
Urnalana parahaematostica Galil, 2005

NMCI-AR. 1059, % 1 & (HiE 8.0 mm, H1&% 8.6
mm) , ARSI IE 1T (35°31'46.6"N 135°18'06.2"E) |
KEERT 20 m, Rl B4R, 2023 428 H 30 H, &
FEE4E, NMCI-AR. 1052, #f 1 {E{A (FIfE 9.6 mm,
R 101 mm) . A1 B JBLER B B2 8 BT /) K 7
(37°17'52.1"N 137°14'49.2"E) . /K% 55.12m, KL-w¥
BAE. 2023 29 H 14 H | /RIS B DR B EREE,
NMCI-AR. 1054, K 2 fE{A (& 8.1 mm, H&E 8.8
mm; FFIE 6.3 mm, & 6.6 mm) | FAR IR AR
O B BTN (36°09'53.8"N 133°17'00.7"E) | /K&
39.2 m, KLy U8REE, 2023 45 11 A 9 A, 4 HEL-
B EA R R 3 E HE - YR BRI,
NMCI-AR. 1058, #E 1 fE{A (FfE 7.6 mm, F& 8.1
mm) . FAERE#HIZ NMCI-AR. 1054 [Z[FIC,

FRRIRU TR EHEARIL, O FITITAR VINEE
RHD, BORHARKIIERD IZ#A > TD | SHEIE

Fig. 1. The dorsal view (A) and the ventral view (B) of male Urnalana parahaematostica, NMCI-AR. 1058. The
dorsal view (C) and the ventral view (D) of female Urnalana parahaematostica, NMCI-AR. 1052. The gonopod
of Urnalana parahaematostica, NMCI-AR. 1058 taken by computed tomography (E). Scale bar (A-D): 5.0 mm
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O I TR AR IR NMFAET 5, SRS
(2 1 FNDORRIAN B AT 2 SN 3703405 HED R
BUIZ5 3-5 IEENITED 2\, JEDH 6 NEEIT I
ECH RO EIRZER T NS NSNS T RSN, Galil
(2005) (2 XD T s a7 > U. parahaematostica DL
BT, B BRETHLT HE AT L
WA B ATREZ TR L L L C, EDES 1 I oD R
WZRWT, MEBICBDN-EORENFTOLND
(Galil, 2005) , BRFHEARIZILZ OFFHEN b2 &
WHT R a7 OeHE U7 (Fig. 1E).,

Akl

AFEOAAEIL, BA, #E, 58LSh T
(Galil, 2005) , AFEILENIZ I T, AFHEERITCH
P LR O B IR IR RIS A L&D —
05 AN B AYEHACIE L m R SBUR, AR R
MDHDHDFEERIZIRLNTD (B, 1965, RED,
2010; {AIEFD, 2011; B HD, 2011; A8, 2013; T3
5, 2015) (Fig. 2), L7=8 > CA RIS LT EIARI TR
HORF & IR BN D YIRSk E 72D, Fiz, AT AR
WBIINITE T BR5ILTEIY, [RIHLEASAFED
JLRREEN TS (R, 2013), ZD7=b )1 RAE
BT/ NSRS NI BRI IATE D Sy Afileka ki
BET2HDER5, AT T RETHLIEND
(HFHB, 2015; A2, 2013) , MKIED ER-LEHITS)
il AL E TR U7 AIBEME M RS LT D (R,
2013), AEDTEAF CRLy PEREETT/R 72 H DK
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Fig. 2. A reliable record of Urnalana parahaematostica in
the Sea of Japan. Squares are past records (Motoh et al.,
2010; Kawano et al., 2011; Takeda et al., 2011; Motoh,
2013; Doi et al., 2015) and triangles are this report.

820 m #iS 0 KIEIE 25.2°C Th-T-, £z, AR
LEARACR Ly UBEEEA T2 o7 H DZKEE 50 m Hi
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e
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First record of two species of purple sea urchin Heliocidaris crassispina symbiotic
crustaceans from Ishikawa Prefecture

Keito TSUNODA!2, Takuma ARIMURA®, Kenji TOYOTA??

'Noto Marine Laboratory, Institute of Nature and Environmental Technology, Kanazawa
University, 4-1, Ogi, Noto-cho, Hosu-gun, Ishikawa, 927-0553

’Department of Bioresource Science, Graduate School of Integrated Sciences for Life,
Hiroshima University, 1-4-4, Kagamiyama, Higashihiroshima-shi, Hiroshima, 739-8528

3School of Applied Biological Science, Hiroshima University, 1-4-4, Kagamiyama,
Higashihiroshima-shi, Hiroshima, 739-8528

*Department of Biological Science and Technology, Tokyo University of Science, 6-3-1,
Nijyuku, Katsushika-ku, Tokyo, 125-8585

SDepartment of Biological Sciences, Faculty of Science, Kanagawa University, 3-27-1,
Rokkakubashi, Kanagawa-ku, Yokohama-shi, Kanagawa, 221-8686

Abstract

Sea urchins form symbiotic relationships with organisms from diverse taxonomic groups. This paper reports
two sympatric crustacean species, Arete dorsalis and Echinoecus pentagonus, found on the purple sea urchin
Heliocidaris crassispina. These sympatric species represent the first records from Ishikawa Prefecture, and extend

their known distribution range northward.

IXCIT

AN R T 57 =3I B DRSS IE FE LU TERR AR LA BRZ 5V TS (15T,
2021), Bz X, 57U = Heliocidaris crassispina >/~ 1F 77 = Echinometra tsumajiro O H7UZ DI/ E
B35 F W Broderipia iridescens (# A B #)[H) <> (Yamamori and Kato, 2017) . ¥ 7% = Eucidaris
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metularia <°7 7% 7 = Phyllacanthus imperialis 73 & & 3325357875 77 = Gonatonotus nasutus (£ J& B4
) 72& (Endo and Naruse, 2016) . Z< OIAFEDFE L, SEZI TS (ILSF, 2021) , ZHVHO HAEFRIXY = O ff
RENURENDIE T, HRBEREPLHEFoTNDEEZLN TN D, FIMEEE ITTERS LT =D HIN
X, JETHLIY=DBENGHLWIFE L LI HBIRDT20 | DB DA B T ZIRFIHE A (1L5F, 2022),
AFa ClIA) N BERERRE AT I AL E T A ILHIUBIC CAT Ry =0 bR a2 oA MFBE THD
LTWXVYRYZE drete dorsalis & 257 %= 71777 = Echinoecus pentagonus (22O NT ., A EAREE IS L ONE

OSAIRHEFTEL THRED,

Bk E 5t

2024 4 12 A 18 HIZAJRBEEREBREEHT/NAD
U IBIZ I 35 R (37°18'10.9"N 137°14'05.1"E)
WZTCHERRIZ LT =AU T, $44fiE D B~
L—23 {8 H 2 mm) I2E0 ez, BRifIE
LTY Xy = DRFR A H R CHERL CTIAMEH 2%
BAPRRL, WARRRO LN G EINEREL,
AEFEDOMEREL LT V0 =3RSz,
BoNT- AR 70% T4 ) — W TIRIFS T2, —
HOREARIZOEHFHESNH\ L Z— I BREEA
(NMCI-AR.) U TR, ISz, F7z, D
OISR ATERR T D212, 2024 4F 12 A 21 BIZHEY)
U IEARDERE VA T A2 —V T LF vk
(http:/science-net.kahaku.go.jp/) JW B L 7=,

fERLEZ

L7 HF¥RUTt (Fig. 1)
Arete dorsalis

NMCI-AR. 1083, 13 fE{A&, )1 B EERERAE T
/N, 2024 4512 H 18 A, A HE} - A E
HETRTRSE, ARBRERATEA, 1 B, il v
U Lo —Ff Bopyridae gen. sp. OMEME~T 234
PRAEIRTLIT NMCI-AR. 1083 L[RIC,

NG T P T SANARY S W o )
RO SIS AR H D 5 | SHEE O
RS EIE A THRBARV; 8 3 BRI A3 e
U BER A O HITIE OB D HE S IE T A &
DI E ORHEIH (1995) DR T LT HF P RYZE
DFFHE—F LT,

ARIZENICB O CEREELAE O B A

WCAEBRL, &7y =LA p2 L cmbing (B,
1995; [L5¥, 2021) , B AW LIT AR, LA &
INOFLERSAIV TS (KRJE, 2008) , E/-[EH A ITA
—ZRZUT | 74V HE, @ENGFEEN D
(Koo and Kim, 2017) , 2 [E L [EHOFEEK
(X, EAIVENEWE, WErE S, VR, MR,
BEEEMN . 21U THD (Koo and Kim, 2017), L
123> TA RIS L VB AT A RYIFEERE7RD |
Flo, RO SR A ALIZEFH T D0 D LD,
AHEIZLTIFT =t Wy ={e AT AL
THBILS (15T, 2021) , MFHEARIZETLT Y
V=05 LInbELIV, AT FRT = 55 EIRIZL
T 14 FED LT HF PR E BRI, Fiz,
14 8 RF 1 EEROMEEICFAEERZHE cCh LY
YRUVLVEO—FENEFAEL Tz (Fig. 2), 27
YRV )SILMENEZ Bopyrinella albida <CNE R
\Z Anisarthrus sp. D HERI AL TV D720 (75 #E,
2002) , S ZINOOFEED BRFORFINLEEND,

LTYFI 71777 = (Fig. 3)
Echinoecus pentagonus

NMCI-AR. 1084, 2 fft 2 #ff, )1 B JBERATHE X
MT/NAC, 2024 4F 12 A 18 B, 4 HE - A E -
B HEIR TR,

XA CREA TR D ; FATR 2 k< AR
DR FRTRIT R 82> THAZH VD ; (R
DORGHEMRAH N ; MBI F I L MEe; 255 1 B
ITMIE W (Fig. 2) 72 8 OFHEAS Chia et al. (1999) O
TRTLTYXRT I = DR E—F LT,

ARFEIXENIZBWTHER YL O/ 7 B AR
(AR (USF, 2021) . B AW DI RCEDT, FLJE



A AR EH GRS LT VX0 =0 AN REHE 2 FO gIRLek

- '

Figure 2. Female and male pair of Epicaridea sp.
parasitic on gills of Arete dorsalis. A white arrow
indicates a male. Scale bar: 1 mm.

| S5mm |
f 1

~ Figure 1. Arete dorsalis living symbitically with purple sea urchin (A) and photograph of specimen just
before fixation (B). Two 4. dorsalis are shown in A (white arrows).

W SRR SEURCERESNTWD (RE - 8 H,
2007, =5 A2, 2010; BLHD, 2011), £z, Afd
XAV R PRI IAE BT DT, AL, T
TVADDNTAFEG 7T AR AR T £ THiEE
SHT% (Chia et al., 1999) , 4 [EIFFHAVT-E A1
F)NRAFEERE7RD | RFE DA LI E BT 15
HDEIRD,

AL LT Ry =S U =FH, /av=
Stomopneustes variolaris 72 E LA T HTETHIGI
% (II5F, 2021) , BREHERITETLATIHF V=D
HELSESIL, AT F T = 55 ERIZHLT 4
EUAD LTV BT T =PRI, Fe, A
XV =OREOMIZERBNICHAERL, AKELT
M SE KT 5 (Castro, 1971), AFHAE CILhZ
SITHERRS IR ol

Figure 3. Echinoecus pentagonus living symbiotically with purple sea urchin (A) and photograph of specimen

just before fixation (B).
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#%5

AT TREMIIR 722003 )1 I JBER BB RE XX BT
EOWHENDE , LT HFT =TI LTZ LT T
HD T =PGRS ATz, DT XU =DHREM THS
U+ TUIE O JENTIE A IR K75 B Aok 57 55 A
Jet s — GRKTFE TP S rE K E R
Z— . BeB BIBEIZEET. OLES bV
H—bLWNoTe 4 DDEE W D D, B2 1T 4
RORFBR A ARMER AT FE B & —Tld, RFE
B DR SEE T #oo/ NER O ZER | e
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Abstract

Ipomoea pes-caprae was found on the sandy beaches of Noto Peninsula and Sado Island. This species has few
records in the area. In addition, Opuntia sp. was found in Noto Peninsula and their distributional knowledge was
considered important, therefore we report them here. Opuntia sp. in particular is an invasive species, and its future

distribution will be closely watched.
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IXC®IZ

AP TR IR VK DRI EVED AR & 7250782 52T CD T2 (HTE 18 A, 1993) | Al B OFE 3
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KT, BT O 58 MR OWFHIZIBN T, HHEY) TURARIVH AL 8 A 8 BT G
FDOFEZA T2 o720 ZZCHAHIE LT 58 Ml (37°24'05.1"N 136°53'37.1"E ) & Bk i )11 jifj W7
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ETHD, F72,2024 4= 12 A 18 HICATIA THE— DDfLFREE R E T, LU CHEBRRRERE L B
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FRTENIVG LD, D FED A TEMTIIARIEIR LA
FA . B AV C I (LB R DA CRERE LTS (Hf

Figure 1. Ipomoea pes-caprae (A) and Opuntia sp. (B) in the Noto Penmsula
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Figure 2. Field survey sites of two plant species in the
Noto Peninsula (A) and Sado Island (B). Blank
squares represent Opuntia sp. and blank circles
represent [pomoea pes-caprae. Black dots with white
edge indicat sites where these species were not found.
The map was obtained from the Geospatial
Information Authority of Japan.
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Abstract

A guitarfish was captured by set-net fishing off Wajima City in Ishikawa Prefecture, Japan. The individual was
identified as Rhinobatos hynnicephalus based on morphological characteristics. We investigated parasites on the
body surface and gills of R. hynnicephalus and obtained specimens of Haplocotyle japonica (Monogenea:
Monocotylidea) and larvae of gnathiid species (Malacostraca: Isopoda). Haplocotyle japonica has been found only
from Hiroshima and Fukuoka prefectures. Therefore, this report is the most northern and eastern record of the
monogenean. Gnathiidae gen. sp. could not be identified based on the larval morphology, and future surveys are

warranted.

IXCdHIZ

A ASUTIE 33\ CHOE IR 200 FEASREERSIL, T DIHH 90 FiAY H ANE DAL TS (15, 2013;
EFS, 2014) , A2 RIIAN Hp it B ARHEANALE L . Z DI FED 31 FOEE FEEN S S 0D (]
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YA P ARIALFERESNIO L L T e ZAZ | R LT 1o, EBREICRBIRY | SN H A RO
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FRIT#CE A 7208 £2 975 (FTH, 2017) . AR HIZHEFINT DU REL L R F 2 FHZT B, ERD
LN 3 L 9 Fl S STV % (Nitta, 2019; Nitta and Ota, 2025) , HAEFED Z< OFfIISh AR P g
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Bz 2RO BB A £ 03> CHFAET D CRH, 2013)  ABHIENA D 40 FEIFE D3RS TS (Boyko et
al.,, 2024)
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EHAR T A Z Y ARMIE | NS, 20 AEEL, Bbn- A RIE 100% % /) — /L ClH
B2 T BB R S W CRER 21 T8 o 7274 . E- RISz,
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DiLD, Fiz, BT AFFAIBREE L v RUARNT
YEHEIR 5 1H (Near Threatened : NT) [ZIRES L TEY,
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BEATE 5 NMCI-IV. 375, 6 fE{A, )1 Wi = i

19

B xR 2P I A FADKRE B L ORI F 4
2023429 H 7 B, AHE}-A0 KR S H B AR
%,

ENECEAREAR AT & 1E 9= A R (APt il
ZRGIRZE RS TR O BT 0 3% ; $9887
DIHEAD RTINS 72 APEN DY . WA BTIRA D
D B E kL 280 “ A D% FEEIT 1 O
TINMRD 5 T INLTE T 5 ; KEAS Hem | AR b 37k
B2V IR NIRRT RO P RRIZHY, M%&)
220N BNTE R I T TL . BRI AR (22 D
BT 1 D THIELRW, 7 E OFFE 2N Nitta and
Nagasawa (2017) |Z& DV VR IFX T AT DFE
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AUER 5 A S CTuvd (Nitta and Nagasawa,
2017) o LIZ3 > TH RGN DR S AV TR EHR
AT AN B ARSI D TOFLELTHY , ARKFED
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Figure 1. Overview of Rhinobatos hynnicephalus.
The scale bar indicates 10 cm.

Figure 2. Overview of Haplocotyle japonica (A) and
Gnathiidae gen. sp. (B) obtained from Rhinobatos
hynnicephalus. A shows after staining, and B
shows after ethanol fixation. Both scale bars are 1
mm.

BNE 5 X THHIRE DR LTI T T AR OFE
ERESTZ, F7o, SEEIIFE ME CHEHEIXIED
66% (Fig. 1A) ; FIBIZNATE IRITLIREL ., IR
FAXFH R D 75%; % 1 filf1d 3 §ioEs 4 i
DEFERHZRY | 5 1 HEEITA - (Fig. 3C) 35 1 fil
5 A MET SRR B E 2D 5 2 ik 1T 4
DIFERE 7 EiOME 725 (Fig. 3B) ;45 2 fi /A
O 4 BICREZR PR B 2 A 2.2 ; WENEES 2-
6 Mk v/ &< BT <GB EL RIS AL T
W% (Fig. 3D, EHIIRBL TWD) s EEFITHE
v (Fig. 3H) ;5 2-6 Ml IR SRR R 4 6
L7\ (Fig. 31-M) ; FE R HiI3iE AV = A7 (Fig.
3N) ; REICIT HAZ R B L PR BA A D, &V
K BB,
BFHEARIIETT 7=V ALl LN, U
70 T BRI B SNa BRE R RE C LN RBIC
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Figure 3. Detailed views of Gnathiidae gen. sp.
obtained from Rhinobatos hynnicephalus. A:
head, B: antennule, C: antenna, D: gnathopod, E:
maxilliped, F: mandible, G: maxillula, H:
paragnath, I: pereopod 2, J: pereopod 3, K:
pereopod 4, L: pereopod 5, M: pereopod 6, N:
pleotelson.

SFRFNEDATIRZAIR ZOBH DB AFEAITF
ETOREICH D, BRIV T, KF A
BUCFAL TODYII TN EROT 7=V AT
Gnathia albipalpebrata . /7 7 17T % G.
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ayIJUHE G. rufescens, VETZVIIITHL G.
teruyukiae, YR IV T HHE G. trimaculata, >/
XN~ TITH Thaumastognathia bicorniger 73
LS4 TV % (Nunomura and Honma, 2004; Ota
and Hirose, 2009a, 2009b; Ota, 2011, 2014, 2015; Ota
etal., 2012, 2022) , ZOIBLAMN OEMFHENHIL, &
THIIVTHRELI R GITTHE I I~
RVUTEDHDFE R S S TS (Nunomura
and Honma, 2004; Ota et al., 2012, 2022) , 77 03
IOHEDTT=FHAIIE FeaEFHF AL
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Abstract

Cymothoid isopods are parasitic mainly in the oral cavity, gill chamber, abdominal cavity and body surface of
fishes. We found two species of cymothoid isopods, Ceratothoa verrucosa and C. oxyrrhynchaena in the fishes
from the Sea of Japan. Ceratothoa verrucosa, whose host is Evynnis tumifrons, is known mainly from the Pacific
Ocean. It is reported here as the first record from the Sea of Japan in about half a century. In addition, C.
oxyrrhynchaena was found on Doederleinia berycoides from Yamagata prefecture, purchased from a supermarket
in Ishikawa prefecture. There have been no records of C. oxyrrhynchaena from Yamagata prefecture, and the

individual obtained would update the distribution range of this species to the north. We also report on a specimen
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from the collection of Noto Marine Laboratory, Institute of Nature and Environmental Technology, Kanazawa

University, in which we identified a species of Nerocila japonica as first record of Ishikawa prefecture.

IXC®HIZ

DA TR, FITARSED AEOME, MR, (ARREITEHAEL, 300 LA EOFER MBI TV (LK,
2016) , AFHIMEMESERE7RL (Brusca, 1981) , 186 LIRS T AELTAEARDS D HHEMEERIAL | 2% B LIRS
FAELTAREDHEE L CTHRD #85 Z L CHIERE~ T 232 T 2 E3% b - (Tsai et al., 1999), F7z, BHMAICH S
AT D720 ENTH <oy 2 E) 0)o/r (FAER) LU TEDFERRBISIL TN (LN,
2004; (LY, 2016), LU, ENO MEEITITRE ST fli4L CTE A%<, Eio, SN RBOFENZE RN E LN
AR OFEFE IR EE2 Z T D e RSt Tung (11, 2016)

IR, IBREFRIRHEICE DWW CRIESN U A ) =R SR B <G ST D (K- T, 2024, £
-7 H, 2024; Nagasawa and Okada, 2024; £ 8iK, 2024; 1)k 5o, 2024 728, Fox 130 1 i ST &
AT T b= e ERE A WL UTZBE, IETD 5 % D3~ A Pagrus major F4 A Evynnis tumifions %15
BUAAREDZ T 7=, REVZ T 2 FEAREEL TNl A, MFECY A =R EEAD /L2788 | FllFE O R
XA )= Ceratothoa verrucosa CoHHZENILINNI /e oTz, FHA TG FEETHHA/ ZIXEITRKETEHS, B
AHMFOITEA (1979) LAREFEERDS 2N O ZZITHE D, AT, ANNBREIRTTND A=/ —~—ry O fiEfi
a—F—THEALTZIIERPET 71 2 Doederleinia berycoides ZHA L C\N=EZ A, QT4 ) = REENFED
FEERD, MRIEDOREF a4/ C. oxyrrhynchaena CThHZEMNBHLINNI 2T, WERNLY a4/
DFLEKIFe< BONIERIIAFE D S5 Ak A AT 00 D&%, Fio, K- (2024) 1%, ilRE T
W NBRBES ZANZHA ) =D FHEZ R 2V NRAIREERE LTz, Lol A)IRIZBIT 5441 ) =OFiek
TERIAS (1998) IZFESMTIY , ZOFEEKI TR N T -Br B AR ST I8 & o & — i SEBR R (R 5k B 52
BRI L DU S AL CODARARIZ I SN TN, 12720 Fidh & DB DOFEHTHY | E DRIERILE T L
DIFWITHSI TR, Z2C, Tz [ LRER IR IR DO F A ) TSIV TWDIEARZ R LIZEZA | IS
WIS A ) = CTlI7 A /23N Nerocila japonica THHIENHLINI/g>T2728, JFETZZITH
L%,

e F7-, BEBEEE B R RS L QN H A ) =
FEAR 1 ERIZ DWW TH IR R R B S EFIEL
2023 429 H 14 HE 10 H 29 BICa)IREmET 7= SHEOKE GEEAm DAERH% ) &Rk
2 RN EBERROKETERFL  RIRIET P20 /FAZED 0.1 mm OFSEETHIES
TBE RO )T 2 3B U A ) ERVEBEO FA LY s, (ERULAERIZETOLEES b B2 —
ARG 4 ERFEV T 7=, F7-, 2024 429 A 10 \Z FESEIEAR (NMCI-AR.) U OB, ST,
A IREIR T A ORERULE CHRZ2 L2y a Bl
ZHEAL., MBI RSN -4 SRS IHE 2 R
L7z, ZABHERIIAR-FKIR (2013) 12, RZ LD aft
B T (2013) (2hE-> CHRERI E &2 T/~ 70, ¥
F ) REBEIT 70% =4 ) — W TIRFSI, 4
TREAR I S W CRES U,
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%4 /=x.(Fig. 1A-D)
Ceratothoa verrucosa (Schioedte & Meinert, 1883)
NMCI-AR. 1055-1, #ff 1 &4 (A& 17.8 mm, (408
7.4 mm; OZFICFE) M 1 EERGCEE 9.1 mm, KI5
3.6 mm; A EE 2 %4 Fig. 1E), 18 EF 4 A (&
£ 14.1 em. /K& 114 em:Fig. 1E) . )1 Wi
B2 AT, 2023 459 A 14 B, 4 HREL - SO -
B EAEREE (Table 1), NMCI-AR. 1055-2, i 1 {#
A (A5 20.5 mm, AR08 7.3 mm; 2512304 | 1 118
K (AR 9.6 mm, {AIE 3.7 mm; QEE/ERIBEC Z40) |
1HEEFHA (&R 14.6 cm, /KE 11.6 cm) | A1 i
ESTIRE 2 A, 2023 459 H 14 B £ HE L TR
I+ B B VA ERAE (Table 1) , NMCI-AR. 1056, $90iE
1 i (R 23.6 mm, 908 11.1 mm; AZRICHE)
1B (AR 13.4 mm, (ARDE 5.7 mm; FZE/EARIEE
) AE B H AL )N R S T & R, 2023 4R
10 A 29 H. A HZ}- 8 HEIGEHAE (Table 1),
NMCI-AR. 1057, #f 1 {E{K (K& 18.7 mm, {K1iiE 8.6

mm; F 2274 | HE 1R (R R 11.9 mm, {K1FE 4.7
mm; AfEICFE) . B E~Z A (2R 146 cm, A&
11.6 cm:Fig. 1F) | )1 Wil =5 717 65 & A9, 2023 49
A 14 B, A HEE TR - 8 ETAEREE (Table
1,

FRE AR IR O RN R 5 (2019) R0 K- 1L H
(2022) 72 ECIREN TCNDHA ) TDFEHE—E LT,
M ARIZIIH ; 5 3 MEi D e IR 26 7 i fed Bk
U BRI T RIS AR 25 1 e oo ke
VBRI T 5 58 1 RO RITREES LRI 1222
L. e ZBRICET % 5 | i ibEL. & 7 Mt
D3 ECh F Y B MEEN IR BT Ao TENITHE
IR 7% s NE R EIEHE Y ; R Seim I R fhi 2 v
Bz T AN EDIZIEFE R, NMCI-AR. 1055-1 &
NMCI-AR. 1057 ZALEVOMEZITRED AFHZE - D
LI TUD, NMCI-AR. 1055-2 OMEZ 13D
HEFEZERE DA FEDIFE - TR, [ RIIAE I ;58
BT 5 1 MEIORTEEIIATT ICZ22 5,5 1
Ragfins b &<, 8 7 M b /L IR EIEHE
1 ; BRI IE R SRR O iz 2,

.
& = '

.

Figure 1. Ceratothoa verrucosa and their hosts. Dorsal (A) and ventral (B) views of female C.
verrucosa. Dorsal (C) and ventral (D) views of male C. verrucosa. Parasitic in the oral cavity of
Evynnis tumifrons (E) and Pagrus major (F). Each scale bar is 10 mm.
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AFRITENICIN T, IR, TIER O,

PR R IR, B LR AR IR B2 IR
SRR R R IR AR R R BRIRE IR

AR, Koy R EIRERNGREN DD (K1,
2017; (LN -2, 2018; Ri%5, 2020, RKis- iy,
2024) o A TR PP Q024) IZHiHA /DA
JWRIZETD 2 BIHO®E LD, A)IINRNGIEE
T+ T (2024) DALIZRAAD (1998) IZ XV FLERS LT
WD, 2R DAY Z A ) TSIV T TAEAR N T A/
AN Tl RINU T,

AT TN HALTFAD AP FTET D08 (K
8, 2017) ., ELa¥ A Evynnis cardinalis 27T 71 A3V
Sebastes inermis D>HbHIEHIILTND (K%, 2019),
Fo AR (011) TIET B LY EFEFEEL TVDA,
R (2017) T ORLEITEMES TG, v A
X LDBEA /D EEL THHIL TV, T4
AZAEEETDHDOITEA (1979) LABEDFEERA2<
2016 D THA /= DfEEEL TGS T2
(Nagasawa and Isozaki, 2016), 4% (%18 L LT-2A
JTOFCERIT, IITEIR, THER . FIELE (Fh2) 1B
FRIE IR | BRI R bZ N 1 ], —EIR
NG 2 BIDEE 6 FIL22U (5K, 1979; Nagasawa and
Isozaki, 2016; Hata et al., 2017; Nagasawa and Okada,
2022; Rl EF, 2023; Rk O, 2024), L723o
T RKREDTFZADLIELNTZA /D T HIHD
WA L720  FRZ B AR HE AR (1979) LK -
HALSV LR DI THD, FTH ATACHRERT RS
JUNIZ2NTTO B AR, BT, KR, 3
IR oA (bR FKIR, 2013) , 21/ =% [LTE IR
RO [FEIRIC AR T D, LIeioTHR, T4 A5
DOHEFFIHIEZ TLKEZEZBLND,

Vavz /)= (Fig. 2)
Ceratothoa oxyrrhynchaena Koelbel, 1878

NMCI-AR. 1068, fa5lfE 1 84 (45K 24.9 mm, &
W& 11.4 mm; FPEZ A | HE 18R (AR 10.0 mm,
A 3.9 mm; APECHE) | 5 ET7 h LY (kK 13.0

cm, A& 104 cm:Fig.3) | [LFZIR, 2024 429 H 10 H,

R R —EREREE (Table 1),
BEHEARI IR O R 38 - B (2022) K-

= (2025)

KAJF (2022) 728 TREN TS Y av 4 ) O RE#E
*ﬁzbfco M ARITAEITE T, 5 4-5 MEiMEIA Y,
FHERIRIEIE = AT, R LR35 IR

ttﬁxéﬁjt’éb\ 55 1 BOEIRTREE LRI 122 Jedti
IKIRETEET S5 1 oD% I mb> TERED

Figure 2. Dorsal (A) and ventral (B) views of
female Ceratothoa. oxyrrhynchaena. Dorsal (C)
and ventral (D) views of male C
oxyrrhynchaena. Scale bars A and B are 10 mm,
Cand D are 5 mm.

Figure 3. Ceratothoa. oxyrrhynchaena, a parasite of
Doederleinia berycoides.
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W i R TR AR 35 B O AMERII N LD
U,

AFEILENIZIBN T, BRI K,
PRZI YR, B LR, ) TR SRR IR (L IR BRI
PR, RlR IR BV S IR 5 RE8k D 85 (Nagasawa
and Kodama, 2020), Z D78, KGN ay4 /=
DB RAIFLERE72 D, FTo, AN B AR BT E
IR AR, SR A R 4 BB U0 FeR)s
TR | ARG DS AASE 5 R H OFETHY ., A
AU DA Z AT HbD L7 D, ZOFEk
VXD DI AT O F) B R C b AR BT
%ELT- Nagasawa and Kodama (2020) % 59550
L%,

FREHE AT A) R IR TN OIS ThEAS L
1T A LN FEL TN, BRGERHTILIE IR EEL D 7
FKFLSIV TN TD | KOFEMAR RIS ST OTE T A5
LIVRh 0T, I, A=/ — v — by MOfEME D
DA LTS OED N A =R S AO Fidk
DEENILTE0 (B, 2019; Ei5- FHFN, 2020; K56,
2020; Rz oK, 2022; Fei#- (LM, 2022; K-
FHF, 2023, 2024) . AL RO A R
BAOF AL Qb DL bis,

v 23y (Fig. 4)
Nerocila japonica Schioedte & Meinert, 1881

REER B S2BERY 00972, 1 8K (R 22.5 mm,
RIE 104 mm) | SEERFTAT, 1975 42 6 H 6 H.T.
Shinya £4£ (Table 1),

BB, (R % BRI 3 < Bl
(TROROIY N EHEEER 1 MBI L OHEE MR 5
6 MBI RCHIRIAY ;5 6-7 MIEiTRREEN I T ITR
.5 7 MEICEARE AR BRI T ISR, 5B
1-2 JEEE TR R Ml Tieon 2 )

27

Figure 4. Dorsal (A) and ventral (B) views of female
Nerocila japonica. Each scale bar is 10 mm.

DLV T RIS RS (2019) K1 (2020) 728 C
IRSIVTND A /a Ny Oitde—E Lz, 72k, A
AR R DO—EI I RBL TV,

AFETENIZIBNT, AEIR, BRI, & IR,
Ffe i R L RIRRF . Tl Bk i L Uk, AR R it (LI DR
JRE W I E R, TS IR R IR SRR A I
Felfr IR, BRI EIR IR RS R OREEDR D
(Nagasawa and Tawa, 2019), = D7z | A 53074
Ay DA NNRMFLERE 725, Eo, AN B A
OITHR I, & LR, BARRD 3 Wb LA Gekas
IR (R, 2020)  ARRED AR 4 IREO
e THD,

AKXV 7' A Tribolodon ahakonensis, 757 Mugil
cephalus . © AR 7 Liza affinis. *F % Chelon
haematocheilus, © A/ 271F 7737 Lepidotrigla hime.
7 714 Lates japonicus, AAX Lateolabrax japonicus.
vI AR Lateolabrax latus. 5% 7 X Acanthopagrus
latus . 7 1% A Acanthopagrus schlegeli, 7 7 A
Girella leonina . >~ < A % %  Rhyncopelates
oxyrhynchus, 77 %7 = Ditrema viride, 7343
Ditrema temmincki, K2 A Chasmichthys gulosus, </
¥ Acanthogobius flavimanus, 287 F Acanthogobius
hasta . Pseudolabrus sp. . 7 A /N /N % Aluterus
monoceros, >a7 A7 Takifugu snyderi, <2787
Mola mola DEFEIRZR, QMR FHFAT DL NS
AU (LY, 2016; Hata et al., 2017; Nagasawa et al.,
2018; kD, 2021)  AEARDE LA AFALITA
T o7z, TRAEMITFEBRATRIE RS T3,

-
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R TIT b5 EEMiE R PO TN T2V,
TR ERC LA B — KA XD & T 58 2 RO E
[EAETE AT RS LUK B B AR e st E &
— i SR R D AR VE— B LTI MR 2 it
L CWel2We, OEES O W2 —O R 5
BRSO BRI B HER Ao T, BIRKS:
B A AR B S0 o & — B SRR % D /R
BRI LSRR IS EARZ R L T
EWie, ERROF 2 [ZRLBRL EiF 5, £,
2024 4= 1 B 1 BICRALZREREEHIEEICEY, 5/
NI H R BT T, PRSI BRI 0D
BRIENHFL ETS,

51 FISTHER

Brusca, R. C., 1981. A monograph on the Isopoda
Cymothoidae (Crustacea) of the eastern Pacific.
Zoological Journal of the Linnean Society, 73:
117-199.

Hata, H., Sogabe, A., Tada, S., Nishimoto, R., Nakano,
R., Kohya, N., Takeshima, H., Kawanishi, R.,
2017. Molecular phylogeny of obligate fish
parasites of the family Cymothoidae (Isopoda,
Crustacea): evolution of the attachment mode to
host fish and the habitat shift from saline water to
freshwater. Marine Biology, 164: 105.

WOE g, 2013, RELVYyafh, B AERER
R OEMORE %R () Pk, ik
KEHRE, &5, pp. 750-753.

W NF#RIFIE E], 2013, AR B ARFEfRIER
R OEMORE %R () PRk, i

28

KEHRZ, &5, pp. 955-959.

VTR BRI AR IR - 75 )11 B 52 - 22 AT 1k, 2021, ¥
F AN AT A D TE ERdk. KPE
KRG, 69(4): 103-107.

R, 2017, IR BEE~Z AICFHFEL TV
KA J=x Ceratothoa verrucosa (%I B 74 /=
#}) . Nature of Kagoshima, 43: 311-315.

R, 2019. A—/—~<—4 v CEALIZVS
AMBAFT-4 A /. Nature of Kagoshima, 46:
247-250.

R, 2020, FIREREIK O BE~ BICHAE
LWy /a3y SRS 31 2 F7 A= 4.
Nature of Kagoshima, 46: 279-281.

R, - 1 ELA, 2022, Fl AR PE T 0 A
RUCHFEL QW eYayd /) (BWR YA/~
%) . Nature of Kagoshima, 49: 15-18.

FERRAL - 7 J ORASS - TR T, 2020, 5N - i)
WRE~X Ao TZ A /= (FHE YA/
T F}) D FF4. Nature of Kagoshima, 46: 271-274.

Nagasawa, K., Isozaki, S., 2016. Crimson seabream
Evynnis tumifrons (Temminck & Schlegel, 1843)
(Perciformes, Pagridae), a new host for

Ceratothoa verrucosa (Schioedte & Meinert,

1883) (Isopoda,

89(10): 1229-1232.

Nagasawa, K., Kodama, M., 2020. Northward range

Cymothoidae). Crustaceana,

extension of the cymothoid isopod Ceratothoa
oxyrrhynchaena, a buccal cavity parasite of marine
demersal fishes, in Japan. Nature of Kagoshima,
47:21-25.

RV - AR Al 2022, B ILTBET A LV ICH
AL TWeyayd /o (FEWRA YA/ 2R/ 4
JIEBOE 2 Fiék. Nature of Kagoshima, 49:
69-72.

Rygfnth - thiy e, 2023, @IEHTNTHEA LT
BEWRPET XA D AWENBIGTZZ A /= Nature of
Kagoshima, 49: 175-178.

R i O, 2024, HARIEAKENDDHZA )
TOE 223 BB 1@ H TN TR A LA )R
FE~ A AD A PENHELHL. Nature of Kagoshima,



F TR B RS A TR 3 FRO LSk

50: 141-145.

R 5 HELA, 2024, 11111« B IR B0 5 9)
FLERDY >R )X H. Nature of Kagoshima, 51:
97-101.

Nagasawa, K., Okada, M., 2022. Observations on
Ceratothoa verrucosa (Isopoda: Cymothoidae)
parasitic on sparid fishes from central Japan, with
the third record of the isopod from crimson
seabream, tumifrons.  Nature of

Kagoshima, 48: 209-211.

Nagasawa, K., Okada, M., 2024. Further record of the

Evynnis

marine fish ectoparasite Nerocila phaiopleura
(Isopoda: Cymothoidae) from Mie Prefecture,
central Japan, and an update on the distribution of
the isopod in Japan. Nature of Kagoshima, 51:
119-124.

R - 2 A%y, 2022, AbiEE )N T
WAL= X A OWENDGTT A4 ) B2

$H, a4 /. Nature of Kagoshima, 49: 35-39.

Nagasawa, K., Shirakashi, S., Yamamoto, S., 2018.
Nerocila japonica Schioedte & Meinert, 1881
(Isopoda, Cymothoidae) found in a Japanese
culture of Girella leonina (Richardson, 1846)
(Actinopterygii, Kyphosidae). Crustaceana, 91:
375-377.

REEMM- B I (ARER], 2019, FMkL G
FEI DMK FEL TN ATy ey
/=3, Nature of Kagoshima, 46: 177-180.

Ry - g REE—, 2024, RREFTMEE~ AT
ZBF DAV /anyOFEBLORERIC
o750 8LEE. Nature of Kagoshima, 51:
111-118.

Nagasawa, K., Tawa, A., 2019. Nerocila japonica
(Isopoda: Cymothoidae) parasitic on a Japanese
seabass, Lateolabrax japonicus (Lateolabracidae),
from the Pacific coast of central Japan, with a
review of the geographical distribution of the
isopod in Japan and East Asia. Nature of
Kagoshima, 46: 77-80.

FVRA - BRI L, 2020, A—/S—~—/4 o ROl

29

AL a3 b57-433)-FRU LY Mothocya
sajori DFLERI NIAFEE I /A Vv~ by
Mothocya parvostis 73 H1IZEY 4% AE. Nature
of Kagoshima, 47: 67-73.

R - L EWCKR, 2022, 240/ & LT N ClE
ALTo~Z A0 0PN % . Nature of
Kagoshima, 49: 27-30.

ikt 2011, BBSETEME) . 133 pp. &L
FHA e, =il

WA B X BE - R ZEE, 1998, 2. BT HES)
Y. )R OB E. () REX B AR
AR S . A RBRET L 2H B AR IR R,
&R, pp. 15-31.

B, 1995, JuHILBEERSR H k. D LTS
bW 2 —iF5e s, (1): 39-42.

VETEZ2 R - TTARHEAT, 2024, RV B IRFEDTHR T4
AMBIENTZA /= (FEWE vF ) =F).
Nature of Kagoshima, 51: 133-136.

EAARIE—HE, 1979, 1L Ryl e K HESh 4. 370 pp.
TZEEUR, 1.

Tsai, M.-L. Li, J.-J., Dai, C.-F., 1999. Why selection
favors protandrous sex change for the parasitic
isopod, Ichthyoxenus fushanensis (Isopoda:
Cymothoidae). Evolutionary Ecology, 13: 327—
338.

HWNEEAE, 2016, HAEMRIAICH ET 204/ = F
ZERHE. Cancer, 25: 113-1109.

IINBEAE - FA R FH, 2018, ELb72 ARG BHIFIC
SN TWDOU A/ TRHEAR. SLDIEHRE
BHIEWF IR, (5): 55-57.

HIPfA - KER B HHEELA, 2004, HS NTEOD
/R BETF AR, KB RFERERER G4
BT SRR S N T o — VR BB D
Je A —WiE, 1:1-9.



eAulys | HOH9%G/61 8 L — — — — 0T 52z — AN /%G 26008 ¥ eI
#wo 6¢ 00T e
—HEY - %4 : . LT SRLE L “Hy-
f—HSY - tREY HOTH 634207 A 0T o€l Ty . it oz g TG 890T “MV-1DN
#wo It 611 e
SEEE - ST - FREE BYIH6HEI0Z iy & B LEu| | 91T 99T [ . . T/)8 1S0T "¥Y-IDINN
zh 9'g L'81 o
T e 'S veT Y
SHEE - TREY H6ZH0THEZ07 ik & B e || — — yga T : . T/r8 950T “YV-1DAN
Zy T 9€z #
e (| L€ 96 Eiid
SEEE - ST - FREE BYTH6HEI0Z iy & B LEs| | 91T 99T ygs T . . T/r8
zy £l 50z £ .
ETEE = 9e 16 Y S90T UV-IONIN
SHEE - SR - FREE BYIH6HEI0Z iy & B LEus| | pIT R e O . . T/by
zy vl 81T 0
2EY BHE¥ [ 4 (o) ¥YFEE (W) XJTEE EEH TEFE (ww) Biy (ww) HFY [(EFH B E8¥E

DEWHES OB 2 —HFTEH S 55 30 5(2025)

*Aprys STy ul pasn po1uodn! j120.42) pup puUDYIUAYLIXO ") ‘DSOINLIDA DOYIOI.L7) JO SUAWIIAAS T S[qe],

30



DEMEES DV Z—HTEHE 5 30 751 31-36 (2025)
Rep. Noto Mar. Cent., (30): 31-36 (2025)

AT F AN DORAARDIE TS —

EE] %{‘DL\ 11,2,3,4*, % Eﬂﬁélzi”’ 1,27,4

B

17927-0553 A JIRBERERRERIT /AR L 4-1 AR K52 ER B AW ER BEAfF 98 v o 7 — e
2T 125-8585 W RUAR RS X B 6-3-1 BRI R JelE T A m e AT A T 5R
3T221-8686 %43 I BRI AR ZS || KNG 3-27-1 AR5 1| RSB F B 2R
4T739-8528 RIS WL B TSR 1-4-4 JKBRFRFEBEHE L mB e f

TR DTS

HEEE

Stripe pattern variations of juvenile barred knifejaw Oplegnathus fasciatus
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Abstract

The barred knifejaw Oplegnathus fasciatus is distributed across regions south of central Japan and is a popular
target for recreational fishing, attracting significant attention from anglers. As an economically important fish
species, seed production and aquaculture initiatives are actively pursued in various areas in Japan. Oplegnathus
fasciatus is characterized by seven black transverse bands on each side of its body, and changes in these patterns
with growth are used as indicators for sexual identification. Previous studies on the its transverse bands have
focused on the pattern formation process observed in wild fish collected from drifting seaweed and the relationship
between body length and pattern formation during the seed production process. This paper reports observations of

transverse band patterns in juvenile O. fasciatus (approximately 15 cm in total length) caught in set net fisheries
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off Sosogi, Wajima City, Ishikawa Prefecture. The findings revealed significant variation in the variation rate

among the first to seventh transverse bands.
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HAFROGAARIYERL, 5 3 HE5H 4 HRME LIRS B35,
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32



B AR A ADRDOB AR DB R F—

et

2023 4 9-10 AIZ2NFT6RI(9 H 25,29 H 10 A
3,10, 18,29 H) ., )1 Ui 55 i & AhoD & & 8
TSN AT X AT PRI, BREIIENE
DI [E AT 406, 36, 478, 265, 360, 67 E AT D155

L BEE Le12 fER T 7= (2K 15 em Bilfk) ., 13
ZANAOERFN T BAORGEERDS 7 &HV, 18
FT (1975) \ZHEW N 245U FUBEMAID D FE BT
CH 17 (55 :RI-R7, /£:L1-L7) LL7= (Fig. la,
b) . KEBTENTATHZ AT T R TERKFR AR
MR B e o & — B FEBR ek | R D IR0 &
AR E fe A TS T P2V T A7 (TG-6, U734
1) TR L T BRRIC TR BERL & Cikbli
TUNZD, BIDBEHBERE BE D > TODD D% TR BE
RER | LER L TEDOERNEZ A DK% L T
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B — AN % Tih-12 (80.2%, Fig. 2¢) .

W R DD 224 BRI HOWTETOZE BT
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HEAGRD BT (LT: 46.9%, R7: 58.9%, Fig 3) , K ALA
FEITES 6 7. 20 5 . BSR4 LRI DRI FR

~ (b) right: R

Figure 1. Definition of stripe positions in juvenile Oplegnathus fasciatus. The stripe positions are numbered
from the head to the tail as 1 to 7, with the left side labeled as L1-L7 (a) and the right side as R1-R7 (b).
Based on the variation patterns of the stripes on each side, the variations were categorized as follows: a single
stripe showing variation only on one side (¢), identical variations occurring on both sides (d), different patterns

of variation between the left and right sides (e).
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Figure 2. Number of individuals with stripe variations. The counts of individuals exhibiting stripe variations were
categorized as follows: individuals with a single variation only on the left side (a), individuals with a single
variation only on the right side (b), individuals with multiple variations only on the left side (¢), individuals with
multiple variations only on the right side (d), and individuals with variations on both sides (d).
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Figure 3. Accumulation of all stripe variation
positions in 224 individuals with stripe
variations.
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The first record of the semi-terrestrial amphipod Morinoia japonica (Tattersall, 1922) from
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Abstract

The Talitridae comprises terrestrial amphipods, among which Morinoia japonica inhabits terrestrial
environments such as forests. However, due to taxonomic confusion within the Talitridae, there have been few
distributional reports based on specimens in Japan. This study identified a Talitridae specimen collected in Noto
Town, Ishikawa Prefecture, as M. japonica. This represents the first recorded occurrence of M. japonica in

Ishikawa Prefecture.
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hoppers" ., FHA N 728 VEHEENT- Eo T2 5T NEED FRAR D ¥EFL T C b 415 "land-hoppers" (2 /3 FAS 41D (%
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Morino and Miyamoto (2016) (2042441 N Iy Ezotinorchestia solifuga EHTIEEL THAAS I, Morino (1975)
IV ESHTZ P. platensis 1% Morino and Miyamoto (2004) {Z&Y P. pacifica L CTRRIESIV TS, L EO#RE
FEDBEWNIZISITD P. platensis sensu lato DWEIITEHFEO N~ LVEREENTNIELHY, =H
AT L DAL TR AT DO FLRA D 7RO DB BLR TH D,

ARCIE. A1) RAERBTOME CEEES NI =R A IR AT DN T, RERCERIC IS DU Tk L
THRLD,

e THIE 80% X ) — IV DIRIFAEARL L TSN,

Z D% IBREN (REHRF) IR BIFY | EIRBAMEE

2024 -8 H 7 BHIZA) I BLBERETRERHT I (28D RO TR B 21T 7 o 7o, (ERILTZAEAR

BT INDEX A EE(37°18'37.4"N 137°14'04.4"E) (Fig. O—HERILD LHFES D' H— T FBRFEAR

1A, B) &, 2024 4= 8 H 8 BICREAINTEIIZHDHDE (NMCI-AR.) LU CTEERS LTz,

eSO 2 — (37°1821.0"N 137°1428 4"E)
(Fig. 1A, C) DBHIANDOMEIZ T, Ay 7 ZH T
FHBE T O A Z FERL 7=, FRESNT/v~<hE A

{
N
P }“l:/k“ 5 Tsukumo Bay
e % a
4

Figure 1. Sampling sites. @:Hotel Noto Kinpura, A: Noto Marine Center (A). Gutter with fallen leaves near
hotel Noto Kinpura (B) and side ditch with leaf litter near Noto Marine Center (C).
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fERLEL

=R A B LY (Fig. 2A-C)
Morinoia japonica (Tattersall, 1922)

NMCI-AR. 1072, #E 1 fE{A, )1 EEERRTREE T
BR (BT NADEEAED) (202448 7 B, K
Spe B EVEEE (Fig. 2A) , NMCI-AR. 1073, #ff 1
A, AR BERBRREES AT (D LS LV E
UH—), 2024 -8 A 8 H. A HE;- B HEAEAE
(Fig. 2B) . FEAR B EL, HE 1 fEIAR, SRER DT
NMCI-AR. 1072 £[E]UC,

D

RRFHEANTHEREL S5 6 MBI EIR % B2 E A
TholeZeh, 5 6 MREEIHRZIENS EOLNITE
923/~ N LV JE Paciforchestia <°AT 7 <k
Y AV Talorchestia 728 SIZ KBS L, EANTRE A
VIBTHAHLHW LT, Fo, BEZBIL T, 55 2 filf
RS 4 8, 55 5 HinsIEE L2200 56 2 i MRk A &
MRS 5 iR 1.95-1.99 % (Fig. 3A) ;55 2 /N4
WEED M A2 OV 2 REESI T 17 (Fig. 3B) ;55 1
WA~ SR 2% k< (Fig. 3C) ;55 2 &
TIRITEROOFRER el M Vs 27 2 MR RO X
ORI I D WAV R I R D 0.79-0.97

Figure 3. Second antenna (A), second maxilla (B), first gnathopod of male (C), pleopod (D), third uropod (E)

and first uropod (F) of male.
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5 1 RBIENBESNGR O A K< 1 RBSMRICkR
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TR0 R 0.67-0.76 % (Fig. 3D) 72X D
FE7H>5 . Morino (1999) <> Miyamoto and Morino
(2004) | Kim at el. (2013) ([ZfEW =R A e L&
[FESHTz, MEZBAL THIEERIT, 27 2 /NEENZED AL
D O 2SR 1955 | fl RIS B 3w
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1995) DFHTHY , A 1T A ) NENHEEAIZFE-SS
VIDFERE2 D, =R A INE LT DA DA N
E LV BITOUNTIE, F W) 1T 5 H i A5 5
IZBWTA /U T OV IR A XD E T DA B b
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AUTEY (Wilson, 1889) . ZDAREND MR CRHA
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Abstract

Among animals that live while drifting in the ocean, there are gelatinous zooplankton whose bodies are
partially or entirely composed of a soft jelly-like substance. Jellyfish are known as a representative species of such
gelatinous zooplankton, and various invertebrates and juvenile fish have established jellyfish-centered ecosystems
by acting as shelters and food collectors. This study clarified the pattern of change in umbrella diameter
composition of spotted jelly Mastigias albipunctata, which appeared in large numbers along the coast of Noto
Town, Ishikawa Prefecture, Japan, from mid-August 2023, based on regular weekly sampling surveys over 8

weeks. M. albipunctata has large spots on their body surface, and their body color is usually white or blue when
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they are small, and dark brown when they become large due to symbiotic zooxanthellae. Furthermore, we identified
symbiotic species such as shrimp Latreutes mucronatus and carangid fish juvenile Decapterus maruadsi.
Symbiotic shrimp L. mucronatus has been reported from Kagoshima, Hiroshima, and Wakayama prefectures in

Japan, and this is, therefore, the first record from the Sea of Japan side.

IXC®HIZ

IKFZEEN2INBATETHEMO FIIE, RO—E DT EENBY —IROZZLNE THERRS LA BT
FUEEBY T T VN DAET D BT T VAT T I b OFINIZI T ERA Y X Ty VIR E ORIaENY)
IO IR E ORHEW) ., YL 870 E DJRREMIOMIZ, ¥ LB E T D BHEIS VAR E BT D
AR 2 LSO IRD 5 BT T B T RENFAET % (Nishikawa, 2004) . 722> THZ 77413, 1R
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FEIZ XV IEE (12725 (Krueger et al., 2015; LaJeunesse et al., 2018) , AFEIXZDFE LW RLIZHEZZ7 DHTHES
BEOT-OBIE ML THIEL THY, ITFE CIIEEOKIKEE CORTRFELIEZ TD,

AHFFET, 2023 £ 8 H HAIEDSA) LBEREFRERET ORI KR EHBLL 72222771250, 8 T
DT DO E 7R BRI LA DL — DI, SHIZ, AfE DI THLH2
TEHCT VRSB OMAN RO NI ) | IO IERDRIEE T/ o7, TORER, a v HIIXas 77 E
T Latreutes mucronatus, 7 Y FHAFAIL~/V T Y Decapterus maruadsi CHHZENNHA LT, ¥a/7 7 £ L
ZHETIZEPN BT B (Doflein, 1902) LFEYE S IR (Ohtomi et al., 2005) | JA )5 (Kondoh et al., 2014;
Mukai, 1971) . (L1 ¥% (Hayashi and Miyake, 1968) 735D x5 L7220~ TERY, 2212 B AP RRgRE L T
H D,

e 26 A, 10 A 18 A® 3 [EIEAIRKFER A AWHEEREE

gt 2 — i R R DT A FEE R I<AIE
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DR T/2-7- (Fig. 2, Table 1) , BAERTICT 4L
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Figure 1. Distributional records of spotted jelly Mastigias albipunctata in Japanese waters. The dark
gray areas are the known distribution of this species on the Pacific side (fH#, 1992; /K-~
f#%, 2022). The right gray areas are its known distribution on the Sea of Japan side as follows.
1: Oki Island, Shimane Prefecture (& /i« I 7, 2014; Yoshida and Toyota, personal
communication), 2: Tottori Prefecture ( [LIF& #5573 fiff, 2015), 3: Obama City, Fukui
Prefecture (SNS*), 4: Noto Town, Ishikawa Prefecture (this study), and 5: Sado Island, Niigata
Prefecture (SNS*). *: We referred to records on social networking sites where we could find
collection sites of M. albipunctata. Due to privacy issues, we will inform the source of the
information if you request it individually.

FBRFEFR AL . REROWEE A A O F B
AT, MR/ NIRRT R E DI A% /O
T3, WEAAIS 70% T ) — /VIZTRIEL , D&
WSO 2 — | THEARRER LT, GHAlR D 2=
77T TR THOR LT,

A T I RROEANT T AL 8 DR KA
BOLEA F— TR TR | T LD e kA
PED I % 43 #53 BT (one-way analysis of variance:
one-way ANOVA) & Tukey-Kramer J£12 552 8 L
fEMTIN DR DT, 777 DIERIEHEGEHREITIE 7Y —>
77 =7 R % AV = (R Core Team, 2022) ,

Figure 2. Snapshot of the population of spotted jelly
Mastigias albipunctata at Tsukumo bay on 20th
September 2023.
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\CEDEREE, 2023 459 A 26 B, BHENR A HIE -

RUEFPREE /IR B IEIEEREE, ABFFE CTIRO LT HER

(G) 12 act {n=24)
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Figure 3. Histograms of maximum diameters of umbrella of spotted jelly Mastigias albipunctata in the 27th
August (A), 1st September (B), 9th September (C), 20th September (D), 26th September (E), 7th October
(F), 12th October (G), and 18th October (H). Growth pattern of spotted jelly Mastigias albipunctata during
about 8 weeks. Different letters indicate significant differences (p <0.01).
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Figure 4. Symbionts of spotted jelly Mastigias albipunctata: Latreutes mucronatus (female, A) and
Decapterus maruadsi (C). The dactylus of the third ambulatory leg of L. mucronatus are two-forked

(B).

TEARDEEAIT (Fig. 4C) . HFEEDHARL T3 Mg
ESREDN 21, BEIESH0N 30, I IESL T C B AR
Fea s HERL | il & T s i L oM PR SR e
AT D RAMIL(1988) Ik D~ LT VDR —
L7, R CdH~T Y Trachurus japonicus T,

HEFRTHIAZ & AR — I AR B 0R0R<
AT DIEND EEAMAIE FE AT R EAZR o
IR ED BRI DABEHEARI I~ AT D LRELT,

B

AMTETEar T 7 OREFEZBIGLTZ 2023 4
8 H 27 A& (21:00 L) DKL 31.3°C Th-
Too X777 OuEKIRIT 28°C LLETHDHZED A
SHITNDZEND (1LEE, 1966) . AFED K& HBLIC
X ARIRDS KER R CThDHEHEEIND, ZhUTH
JEKIRDY 16°C BiIfZITAK FL7= 10 A 7 H LARRICATE
DERDORERNEHAEL -2 S T JE L7, B
(BT DATED i RO K& S TRk LIRS T
B TAB (R BED A TR HH U STV (AR
H, 2007), ZOEGO R REREL XA TODDORMEN
(T DM THY | EFEOTR K OHET
WER AR 542777 OMWEIC L > TR RO
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JeA MRS NS EHEERIND, £, AFED B
BT E0 BRI 22 &S TnD
(Hamner et al., 1982; /A% H, 2007; Muscatine and
Marian, 1982), AHF5ECIE 8 A 27 HOAKRHICER
EEATIR ST BNIRGOEEHISII LD b b
0 — & MR CHT AT SRR E S T T AT 1T 443
PRSI A CEREE T,

TIFFRD I YT AR T I, U X
VA =38, 7B =0, ARK AL ERE 2 T2 B3
H1531 TS (Ohtsuka et al., 2009) , AN H AT
& AR e R oA ) | R R B ET R - THIBL
7o F B U7 Nemopilema nomurai H>%7 77 & T
v Latreutes anoplonyx DS TWD (PR, 2004;
Y,2011), HAREWIZISWTHZ TS DI,
(B 250 B, Pk LR B T S TR S U7
Erpgas77exy 7778 ZL T/
v Chlorotocella gracilis D3RSI TNDDHTHD
(Hayashi and Miyake, 1968)

2T OSAAIT AT AL AR EOILT T
v 7 i (Ghani and Tirmizi, 1991)X°7 77 & [EE
(Grave, 2007) . ¥ 7 &, 77 7RO B HINF, AL
1 (Kemp, 1914) . A—AK7U7 (Bruce, 1988; Kwak
and Klumpp, 2004) . H[E (Yuan et al., 2021) , %[
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(Yang and Kim, 2004) 7H3RESIVTW5, ENTIE
JEE )2 25 B (Ohtomi et al., 2005) & /A 5% (Kondoh et al.,
2014; Mukai, 1971), Fnik L R (Hayashi and Miyake,
1968) . #7311 4 (Doflein, 1902)7>HD 4 WO EIZ
HESTRY, AHERENT S RH L7220, #EENS
DHEITH LB DDA B AWMU OYIFLERE 72D, S
DIZZNDDEELBIE LT D & PO HRE S
TWBHarZ 7B OIZ7 7O IARRITT
RUARNCX T T Acromitus flagellatus 0 7 THY)
(Bruce, 1972) , ZDftidha—/ Ltz kb~ h
AFHA (Yuan et al., 2021) CAF = — /3K (Grave,
2007) . #5550 AW FIH A (Bruce, 1988; Ghani and
Tirmizi, 1991; Kwak and Klumpp, 2004) 7>5H% 2177/
FTEHRTR OS> TS, ENOHEIL, Fiik
(L2 =277 1 Bfif: (Hayashi and Miyake, 1968) &
JS R EI = 755" Netrostoma setouchianum \ZFE
f# (Kondoh et al., 2014) &7 7D HARAETIE L
SILTWDA, NSRBI 77 L4
EHTERGHIBITDIE LAY EL THEIEL TNHTEN
S TIY (Mukai, 1969, 1971) | VLG R CIXH,
LD RBEICTHFAZ I T ETEZ/ TN
(Ohtomi et al., 2005) , ZDOZEMNDS ZayT7 7 E e
37T 7 FA~DRFE T <L, AL TN 77
D IR I BN O FE S CRMATEZ XS TVD
EEZHND,

ZNETIZH T ET LH8IHTA L RINDY
R ETT Y Alepes djedaba DI HIESILTND
(Jones, 1960), 7 %A Carangidae (3 H AN =
BB Z<AERT 2D | DTHY, v LT VD
HEAIXZNETIIIXI IS X7 F 5 Pelagia
noctiluca, ™77 777" Aequorea coerulescens, =T £
U7 EOIEDRIESILTUVD (Shojima, 1962)
< T VO TIIIAZ T Aurelia coerulea °7 717
7% Chrysaora pacifica, =F B 77770 L34
HZETIG R 77 MR Y 2 VA — ORI RRE LT
FIALTWAEE 2 51TV v (Masuda, 2009; Masuda
et al., 2008; Shojima, 1962) , AHFIECTEEEL 7= KD
KA Z TR 19.5 cm ThHo7oZ EH+40k
ELEMAETII~ AT OHAD Y =L F —CRRIE
e U CIAERIRE G TN ATRE CThH D EHEER T2,
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RERRT Gl ek &b 2018 AEBAaT 7 M
HEHEBEINTERY, BT 2023 FI3T HEEESS /R
FEOIA B THEE BT, ZOZLITATEN
HERIT IR IR E A L OB ATREMEZ R<RIE T 5
HDThHD, 41% . AFOMKGEHI72 EREA D T Z
ETHHATORIV TR DR AL, #ar/7 7y
R NT VLUND AR DOBREN IR EL &%
IR 2,

e

REE VB AT O REFLEEE 1 CITIE, WH R
SFHIEHEEL TOX 777 OFARDA #RE
PWCAIZRDFRIZE ST, £7-. BEIER K
DOAFEN DK & 2018 4 9 HICIXRREMT =
PEEDTHEBIL Tz ) BB E A fR it -
72N, AR B H AR I o & — it
FeBhiaz (2 R5) O RHERBRIC, B IR KPR TP
H ARBM AP ZERHAE Ay B T 2R BRI 00 KB SRR G 11
JI VA BERBRRER AT AE(E (M) 0 B HEER G213 =
DI DB IR W2, OEES LBV E
H—O R FEE RITIIEARGI T I T2 0
720 B FE A S — 7Y KD B SRR O KR
DX S BURNIC I I D ATEO S AR ILE
SEURNOZ22Z57 O HBUZ DWW TREESIL TS
R R TN T2, BRI e FE BT
DO HEE LGOI BRI RIS O BRI 54K
FEOFARIE Bz TN=72%, 2023 4F 11 A O
EREDOBICEBSC K 2T 7 R AU, 2Ok
BRI, BRI o r At JLo A S — 7 i e
Jih ST LD SR A ST CHML E LT (B HAEE
41 %), SNS _kiZispFar747 O HBUE DR
W2 A AR O A A HEEZ T HZ LN TE, SNS ZHW
T AEM A O A AR T 2 B AR E o7,
FREDFT AR SNS DEA 2 —F —DERRIZZ DY
O TRALPL EFS, F72, 2024 521 A 1 HIZH
ELUT-RRB B HIEIC LD SRR IR g 5%
2 T, BRSNS LI B R BT,
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Abstract

Hermit crabs are known to establish parasitic and symbiotic relationships with organisms from various
taxonomic groups. These symbionts benefit from a stable food supply provided by hermit crabs and obtain
numerous advantages, including enhanced migration opportunities, reduced predator encounters, and improved
reproductive chances. The parasitic isopod crustacean family Bopyridae Rafinesque, 1815 parasitize a range of
decapod crustaceans (e.g., shrimps, crabs, and hermit crabs) by attaching to the host's abdomen and other body
surfaces or by infiltrating the host's gill cavity, causing significant deformation at the parasitic site. In this study,
we examined 735 individuals from two families, five genera, and nine species of hermit crabs collected from the

coasts of Wajima City and Noto Town, Ishikawa Prefecture, in 2023 to identify Bopyridae in the Noto Peninsula.
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YRAVIIAR 2 72 FRE DA & 3 A - A BMR A TERL T D2 LD BV TND, ZAVETIT, 500 A2 4%
MDY KAV O B3O LIRAINTEY, NSO IAEEM T YR LR E LT BEMHRE 2T D721
T BEES O R, T RE LOBEME SO | BHES DM Rl | 2O 082252 LT\ D
(Williams and McDermott, 2004) , =t¥ KU AL £t Bopyridae (%, ZEI FESAD T EAREE R T/ L—T7THY,
BIFE 10 HHEL 212 J&. 600 FELL EANEISI TV (Boyko et al, 2024a) , TEYRYLIHEIT, SAk70 I 765
(B3, W=, YRAVERR ) IZH AT 5 (An, 2009) , 16 EDONTH 7L OIREEI AT 285G HIUT, il
FERIZ ADIATeZEb B0 | %3 CldfE EO TN A KREAEBIE D, — e PRYAEIIE LD/
B HEL, BIERE 2K TS A2 L35I TV DA (Somers and Kirkwood, 1991) . YR AU A15 95
T RY L TIEEEMRAFFE M T TV (R, 2020)

A CTIE VYR I VEEE LT HTE Y RY LAV FEEZ RS B0 DT 5284 HIUIZ, 2023 FO1THRIC
)| | iy B T SR IT OIS CEREE L= 2 B 5 IR 9 F 735 (EADY R W VA A LT, T, LB RTERTC
FHRLI= YR VNG Y RU LN EL N2 R CTlRET 2,

MBI T FIFL TS Hka o~ —CHgEL, =Y RY
LVHO R AR LT, TEYRY AHHD FAN
2023 4E 6 A5 12 AT T | Wi & T & RO A, 15 EEEBIT 100% =4 ) — /L ClE
AR BEEHT/INR, BRECHT R, RRBCHTAI GRIRAERS) . ELTo, B PRULSEIE AR (body length, mm) %,
Z L CHER TR (D LIS b\ W2 —E) TEYRYAHHADE 72> T MY S YR A 2
DRG0 FRE C CHREES NI PR VEEE ST P R B R EAR YR Pagurus filholi 3 BRI OUNTILRAT
VAVHEDOTFAEDA A LT (Table 1), MY/ i} (shield length, mm) %7 4 /L /XA CRIELT-,
YRV Diogenes edwardsii 1%, 2023 /-7 H 23 H& 8 [AIERIZ, 2024 4% 5 H 25 BIZIARRIR T UARK
H 24 B2, 7R YRHY Dardanus aspersus 13 RN — R =2 — TV EEIL R e A —
202347 H23 HE8 A 24 H.10 A 4 HiZa)IE T —A_—va 400 (IH AT RAT—22) T
i 55 1T < ARPH OKERKS 13 m) ICTA HfORER. OGS TERELIZARCYRBY 1 ERIZOWTHT
THES Tz, MY /YR BV ET IR YR AY LIS
IXFEFEHDIIFWEIC L TEHEL-, YRAVFED
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EYRYAVHDO FADOH BARAL -, ERLTAE
RIZETOLWEESNH T — (NMCI-AR.) 12
UL 7=,

FEREEBE

BREBINETERELI YNV
BEE S OB FEIROY R A VEOFE IR EITH

FERESH TN (RS- 1117, 1983; XZ%5,1995; 1L
FED, 1996; S~ 1215, 1997, 1998; AR, 2007; A
J.- A[H], 2008; JHED, 2009; HiARD, 2010; 5 - £
F, 2024) | YR A VHEATE ELd 5TV RU LR
EDFFEMROEWEITIR Y, 2023 FHT TR 724
A28V (Fig. 1), YR AVUEL Diogenidae DR /¥R
BV % 349 fHAK . =7 =32 X% 2 Clibanarius
infraspinatus (Fig. 2A-B) % 1 {8, 7 AR YR
(Fig. 2C-D) & 1 L fE{A, &7 1 A9= 34X Paguristes
ortmanni % 16 fE{A, A2 R AUVF} Paguridae D7
YRAVZ 285 K, ¥ ~EARYRIY Pagurus
Japonicus % 33 B, =72 R B Pagurus rubrior
% 7R, AR YR Pagurus minutus % 4
A, 77 RV Pagurus lanuginosus % 29 1
RDEFF2F5 J8 9 Tl 735 A ZEREEL 7= (Table 1),

N7 2 R AT ESADE R LT DY R B UETH
DM, TOFRHEEL LSRR EICA YT/ fix
HAESHD (Ross, 1975; #iLH - B+F, 2003; Schnytzer et
al., 2022), & - A [ (2024) [3ARFFE TR
YR AVHIZIERTOMER TR I AV ¥
FXVENBIEINDZE, ZLT~H 2 Octopus
vulgaris \ZEDHBFEERICL > TIOA/F L F ¥/
~ AT DO B RE A R Z LA BT
L7z, EHIT, B - A 1 (2025) [EARFFE TV V2R
Y Y RBYVORAL TS 203 D2 8%
U7z, a7 92 3a BN BT E (I
THLREMRRERENODO LR ENHDHT-D (Asakura,
2006) . AHFFEDSIRA 2 B H L7225, TARL YR
VXREFN 55 D PIVEIR RO AR S E CRidls
MTLOR, BRPNDDDOEIT7Z20 (AR, 2007) , AHT
el TN Choa 7 I LT R
RAVOFEARZARTZ,
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Figure 1. SaAmpAling points of this research in Noto
Peninsula, Ishikawa Prefecture.

YRAVEIPOR/ON YR AV

AFENZLOA)NRTERELIZNY /YR Y 2
RERAYRAY 1 B, K OVR R THRELTZARS
YRAY 1 ABENSLTEYRY LA 2 Fl 7 8RS
77

YRAY I NG YR BO—FE
Athelges sp.

NMCI-AR. 1042 (Fig. 3) . HERE 1 fE{A3 -2 (body
length: M 13.3 mm, 3.4 mm), f5E: 8" PR
U (shield length: 8.4 mm) , 7)1 Wk =5 17 2 A (K
PR 13m) |, 2023 47 A 31 B, EHEE- 4 HE -
JIRE—-f4 FEREE, NMCI-AR. 1043, #E 1 {814
(body length: 10.1 mm) . fig 3=: 87 /¥ R4V (shield
length: 7.2 mm) | 7)1 Wk 5 175 % AR OKEEKT 13
m), 2023 47 J 31 A, BHENR A R TR
e TR,

MEDIRFHEA 2 RARIT A AR i, Rl
FRrozpuo e 5 5 IR AR 27 W s v R Y
INTYRVE Athelges D (Williams and Boyko,
2016) E—HLTleOARJEERIE LT, Ll BRaits
ARIFARBO JLECHEGH U RSNV ORHICH A5
LIt | ARELHEFED WRENED D, Z DT O A
FECILBETOREICHE DT, BE 1 EIE Athelges
sp.ElAE LTI ZRRAE L Qe inh, LR —Fis



Figure 2. Fresh specimens
infraspinatus (NMCI-AR. 1039; A, B) and Dardanus
aspersus (C, D). Scale bar indicates 1.0 cm.

of  Clibanarius

Ezxbhiz,

ABIFZNETITHERS 13 F3ES (Boyko et
al., 2024b) . EINBIZYR IV NTFY RV Athelges
takanoshimensis 0 N HAEZ LTS (F5 1, 2002;
%, 2020),

FREHEARIX, 2 EIRDO N 7Y R B VZ VU
BT | MED ZOIRFETHFH AL TRV HEHTER O
HHEIZSFROLITI, Fo, ZOFERIL 057%ThH->
7

YRV ) ZF Vv~
Parathelges enoshimensis Shiino, 1950

NMCI-AR. 1074 (Fig. 4A, B) &4 (body length:
7.9 mm) . 5 AV RAY (shield length: 4.2 mm) ;
NMCI-AR. 1075 (Fig. 4C, D) i &t (body length: 5.9
mm) 15 3 : AP R A7V (shield length: 4.1 mm) ;NMCI-
AR. 1076 (Fig. 4E, F) £7linitf (body length: 4.5 mm) fi5
F: AR R A (shield length: 3.8 mm) | fig =OFHH
BAXNT AT ZI Monodonta confusa, £1) 11 VLB
BRERBER T UK (D LMEPESNH VB —
37°18'19.7"N 137°14'34.7"E) , 2023 4= 7 H 31 H, &
HH B VG - i By BT « 5 FHIE A ERAE . NMCI-AR. 1077
(Fig. 5) . Ji%ZAME 1 81K (body length: 5.3 mm) | f53:
AR AV (shield length: 3.0 mm) ., Ji & AT R ik

56

Pl R YR AV FEMETER (FEWEE oY RY LR Oa) LR b0 YIRLdk

W] [ B R N — R = 2— bV E B A [FATF
Fer A —T A )= a P (IR A AT —
22)1;34°19'33.1"N 132°5523.7"E) , 2024 4£ 5 H
25 B, SHHENG - S BEEREE,

4 TEEDIFEIEA (Figs.4, 5)(ZOWT, JEEIANAL
PR Ch 2, BRI OMIRAE KRR, 5 1-4
G 2 XEIORERA R R, BECIRO BikA o
RNV RAY ) AT v~ LNV JE Parathelges O R4
(Markham, 1972) &£ —#L7=7-O KB LRIELTZ, Tz,
RIFPERNZ I TERNC M2, Wi E L& Tt
TN R, RIEIXER 6 MEi Cheb A<, AT ED
VIRRED AL BRI AT IR ADIA A5 1 Mok
2R Tyl 2 R, BEERATRRIZ OB T, Ml
P C b ISR, BRI SR, 55 1-5 B Ei o]
BITRTTICEE , ZNE OB A I/ NS TR
BAFRFORL B 1 WENTE RO TR KT TROE
2 ook | IS B a o, 5 3 Mk
DORIEZRITIZIZEALR T, FITNBEZFTIZANIIC
OIVELRD R, B 6 NEEIEZO ERIGEIZNANC
MWNTIEY, 5 7 S CIUEBMY CZhO OO %KL
AT TWD A, BRIIRE BERVG -7
TEYNIE S OAERLES AL, B O MEA 52N THED 5L 5
1 FBYNZET, TP IR CHTERTEI S IR D45, HEHRIE 5
HiC, Kl CHOEEIMEIZ /7 HIL TODAR, I8
ZIETDEHI AL A LS 8, IR/ EL
R CRIZICAIR VO R, RIS I/ SO
Be D BRI E 2 A% Shiino (1950) D/RLIZ YR
TN I)FH T~ L DRFEE BT To O AR LR EL
720 AR RS AIAA, B8 1 Fafiz e
THWrd 2., SEEERTRRILEIE ©. Mikix =k, %
RILMAIR, 265 1 YN LRIk CERTEsIZ m s
Zri MEERIE 5 #iCmba KRR, 5 14 fEHIC X
RO EA L, 22 asE < WiE R L 18
R NSKEF AR, BRI NSOk
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Figure 3. Fresh specimens of Diogenes edwardsii (A) and Athelges sp. (B—E). NMCI-AR. 1042, mature
female (ventral view: B, dorsal view: C) and mature male (dorsal view: D, ventral view: E). Arrow
indicates Athelges sp. on the D. edwardsii. Scale bars indicate 1 mm.

Figure 4. Three ethanol specimens of Parathelges enoshimensis in Noto, Ishikawa, mature female, NMCI-AR. 1074
(ventral view: A, dorsal view: B); mature female NMCI-AR. 1075 (ventral view: C, dorsal view: D); young mature
female, NMCI-AR. 1076 (ventral view: E, dorsal view: F). Scale bars indicate 1 mm.

ST R T ID D &) sild . Nagasawa et al.
(2020) &35+ 16 (2020) D/RLIZY R AV /AT v~ I
T ORABIZ—E L 7=, NMCI-AR. 1076 (Fig. 4E, F) 1%
G DAL NI DI EEDS AR L il Cdo o T,
Shiino (1950) TV 6. &5 7 MIEHLIEEHIRAFF= 720,
NERIIIIE LS TUVD8, A IEHBER L 735 it Tl
95 6. 55 7 WS ERIRA RS | EITIER ChoT,
DT E O EEFEOE VKR THEE5 25
%, F7=. Shiino (1950) TIXEE 2 filfgiL 5 Hio7e
DHESITNDA, AEBIEEL TR CILE 2 il
7 HiLL EThHoTe, S AATIERD FRFN L E
%, NMCI-AR. 1074 (Fig. 4A, B) (DWW T —EBD
R R RS KA T,
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Figure 5. Ethanol specimens of Parathelges
enoshimensis in Takehara, Hiroshima, mature
female, NMCI-AR. 1077(ventral view: A, dorsal
view: B). Scale bar indicates 1 mm.



SRE AR A AR YRV R BIH (ERE e PR LR OGNSR E RSO PR

ENDBIARZR) RIL/ 5 (Shiino, 1950) &, #i]
IR T O£ 1] (Nagasawa et al., 2020) | IR
TSR (Rl 76, 2020) O KR 3 HLS)
DIEDIHTHY, AWFFEIZTL0FT= 126 1 VR EERAD
RERCHT & R o AT R T HE BT SRR S LT, AEEAR
XERNOIEIRECERE B AL RO PRk E 72
2o

RREHEARDIE FILE TR YR AV THY, FAES
PVTEBRERFIZIE E DA CL E T2 72O A Th
%o ARFFECTITREB A BIZRB W TARF 285 fERDR
YYRBVERAEL, YRI) AT v~ L DA
R 3l (A3 :1.05%) Tholz, YRAV /4
¥ LV OfE EELTUIINETENDGIL Pagurus
sp. (Shiino, 1950) &=LEFHARL YR IUDLD D H
HETHDHH (R T, 2020) | #EETlI2EFHR
YRBVERYRDUNRE ELL THESNTND
(Kim and Kwon, 1988a, 1988b),

SIRNKFONEEFFIER I, BEFER, @iEknER,
) B BRERRE B AT 7R 00 2 R BERA FC I P R Y
BOBEI W )N T2, ST OWATI CHh D )
PRk — K EH S T S LRBREEEEO A 1K
NP Y RAVET iR Y RV OB W)
W27\ e, Ez AR EED T AREE IR R
ECRL GHEERBI S 2\ W, ZOREEDC
BILHL EIF 2D, RFEOFNNRICHBIT 52 TOM
AU 2024 45 1 A 1 HORER: SR THAZR
WeEEZ T T2, 1 B FUVEELE L) BFES T,
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Shell resource use of hermit crab Diogenes edwardsii collected off the coast of Sosogi,
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Abstract

Hermit crabs have a unique ecology in which they use empty shells of mollusks as a shelter, and are adapted
to a variety of environments, inhabiting not only shallow ranges but also deep waters, intertidal zones, sandy
beaches, and other land areas. In this study, we collected the hermit crab Diogenes edwardsii provided by a
fisherman in Sosogi, Wajima, Ishikawa Prefecture, Japan. Here, about 350 D. edwardsii were analyzed for their
sex ratio and shell use variation. Additionally, we analyzed the utilization shell composition pattern according to
their body size. This large individual (carapace length < 10 mm) has often symbiotic anemones on its shell, creating
a complex ecosystem of hermit crabs, anemones, and utilized shells. We hope that future comparative analysis of
the shell use of this species and the community composition of the sea snails in the habitat area will advance our

understanding of the ecosystem centered on D. edwardsii.
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YRBIVFII B RE T BIZR T2 BT, Z20EATE BHO R ATE SR EARFL TWD, YRY
VHIZ > TR EZRI TR F R DB #2%E] (Bertness and Cunningham, 1981) 721)C7a< . AR ATiPED 1
% (Bertness, 1982) RCZJiE=R D7) L (Elwood etal., 1995) 72 & ity e 52 T D, YRAVVEAFIN$ 5%
HEERITEE LW LD D, Y RAVEIT A H ORI > TRERZA DN VETHD (Wada et al,
1997), Lol —MXENZY R A VEO AR BREE CIEEBII R E L TR, 508 B O RIE L 72 Higea T H
TEDHLITMRSZR, FEBR, BACITE IR L 7258 Fga R L QO 28RO #5-<° (Imafuku, 1983; Oba
et al., 2008) , EPAMREELTAEARITET L Hidta 52 5 L REOEIEDHT L HIZ 5 L, 208 oo B~
DRSNS T SEH N A S0 TA (Imafuku, 1983), L72235 T, BV CRIZESNA YR Y D&
BRI S — 0%, 208 BEREEIZ BT 58 B O EAERE A XCREM AR E D - & RO
FIR ATREMES | 8 HOR AT 218 MR E DY R A VIO FEDOFE R DS TNHEB X HILTND
(Hazlett, 1981; Ohmori et al., 1995)

ARBFFEIL, 2023 4F 7-8 HIZH)IIREmE TS & RO/ SA B Aok @i el 50t E O Y RO VEO TR A 521
722 L FRICBARL 7= (Toyota and Tsunoda, 2023) , $2t&I 7= VR AVEIZIFIE 2 THNY /YR AV Diogenes
edwardsii Tlo-Tz, AFRITAKIE 10-35 m (ZEEL TR, 23 AA, #@E, PEDLHEEHHY (Kim, 1973;
Miyake, 1978) . £/ I[N HREERD D (AKJE, 2007; Toyota and Tsunoda, 2023) , A IVEEEARERIZEITD
EERE A LU THISIUTIEY (Morton and Yuen, 2000) . AHFFE T HWDIEIRE A A FEE CTHHHADYIY
e LIZH 5 IS TRES L CU e, ARIIAEANFIHBIERIL T2 PR AVRHTEL . 2 DR KOFHITIFTIE
T ARTCOEERPLENF IV R AV T AV F %7 Pyenanthus paguri $2WNEEL N A T F 7
Verrillactis paguri % ASHETNDHT L THS (Ikeda and Kuramochi, 2003; Ross, 1975; Schnytzer et al., 2022;
Toyota and Tsunoda, 2023), ZAVETIZ, MY /Y R AV OFIH B E 2l ~T S TR 3 I Ch H 2 &
M AW TIRS BIEAE T TN 7Y RV 350 EUARIZ DU T AR A KRRk SR Rk, 1T
YRIYDOARY AN S C TR H B N — o a i~z

B T&7po7-728, “simulate.p.value=TRUE"4 7> 3
IR S P EAE W TREITE T2 o 72, fit
2023 47 H 23 A& 8 H 24 BIZA) IR TTHE % W, BEREE N E DR A X DFRLLL 72 B (R[] 2
AT OKEERT 13 m) 12T B FER ClRES BIFDHBAT IV — A i 2720 KA X
YRAVEE GRS B AR BEREET et 2 — 2K 5.1 mm 2L 10.0mm EAF, 10.1 mm 2L E15.0
FRVE SRS SN L PR RO EL . mm BLF, 151 mm 2Lk 20.0 mm BLF, 20.1 mm EL
117272, AFEBRTIE 198 fE{A (Toyota and Tsunoda, | 25.0 mm LLFD 4 77 RAIZHPHEL, K77 AICHIT
2023) & 156 [EIED N /¥ R AV ZMEL , 22 TOfH BHHFAH TV —HFAk% Fisher's exact test & VN THE
EICRH L TR R EEA IO REERONIE ., #H Hrite, AT "simulate.p.value=TRUE"A 7> 3>
BN EAT IR 5T Flo, Y 7Y R AV BFIAL T [CRV RSN PR W CIRITZ T8 57, AR
WHEHOHIRT L (VAR T AR, DATITA, = F2DF T D Fisher's exact test |27V —Y 7 by =7
Vg, bvali A, TIVHA NATA VATV HAE. R EHWZ(R Core Team, 2022),
ZOM) IS5 RIL  AFEOHEMEZ 31T 2 Hadefl & AWFFETHWIZNY 2% R ) O—EBI% D EHEFE
— U H BN T 57281 Fisher's exact test 2 FU N T SNV Z— TR G, IUES L7 (NMCI-
AT —OBEA LT, 72720, 8% AR. 1038, NMCI-AR. 1042),
O Fisher's exact test (ZLDMENTITIERE S P ESFHR
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S A T E 2 AR TES Y Y R ) 0 R

fER

NV d DI

7Y )X R AV DR EL T, BRAET DR
JNZA VX T X 7FENR A2 (Fig. 1A, B) . AT
TERLT: 354 RO /% R Y ORERED NFR
13X, AR 109 fEREAR 245 IR THST=, MY Y
R AV OMEREZ 31T DY A KA T~ D7D I H
RAWW U, MHER CTZIXALN R -T2
(Welch's t-test, P> 0.1; Fig. 2A, B) , eV M C, MY /%
RAVDLENY IO RESITHEREEDR D DDTHAD
TeOWIEN IO AT FEREZFRIL, H RISk
HFRARRE 7 1 RUT= (Fig. 20), MERERE (C RN
%) 8-25 mm DER CREARED mWOENFEREDEFS
FL(R2 EIZAAT 0.80, A AT 0.89) , MERERCHARE
7T LN T (Fig. 20)

Y 2% RV D B OFIA

N 2R RAVBFIHL TD Bk 73U —# Rk
WZBAMRZ R ZEAS RS HU7- (Fisher's exact test, P < 0.01,
Fig. 3), FHZHE 10.0 mm LN & 10.1-15.0 mm D77
T A — 2B TR H A O MEREAE S B3 T
D, BE 10.0 mm L FOARTIIT IV A% A AT
XV RAZITIA R, T H =V IR, L adTA72E DREEHE
DO HAEFIHL TS, F72, HE 10.1-15.0 mm DA
ATl 60% L EDEEDY A% 77 A Jg D Ak FIHL
TND—H T ATV A TAR, TIV A, LA

A AR 20%DEED, EDOMA 10%DE A
HAZIHALT T =V @z, ZLTHRIT L v AR
NABADHZHEFR AL T, BE 151 mm LLED
BT IV —TIIMEREE DI AR T AR AT T A %
FIH T DEEME 5 LT (Fig. 3) . HiW T, MEEZN
FITHERY A RO BRI BT B 7
TV —FHARZ LT 5720 R AXZHE 10.0 mm
PR, 10.1 mm LA E 15.0mm AR, 15.1 mm 2L F20.0
mm LT, 20.1 mm L _E25.0mm LU RO 4 77 A25
LT, T ORGSR, MEREZLE I TR A XA
> CHIH BEHEEN B2 5Z L% R L 7= (Fisher's
exact test, P < 0.01; Fig. 3A, B),

B

AR THWZNY 20 R ) ORS A X AT
MERECHARR 2 21X A DR Do T2y, g KA R
T3V —(H & 20.1 mm LLE)IZAAD 3L\ MEH
M BERS Tz, F7o, RIFJECE Lz 354 fE{R
DHL . MEHEFLIT 1:2 LA RD TR -T-, ZOME
LS8 2 RO ARFEO A AR 2 IEfEICRKL TV D
IR THDLN, YRAVEOHIIA B CZE
HZ ko THIEMRD Z LM ES N TNDHTD
(Koga and Fukuda, 2008) . AFEOME LB RE DR
IZDWTEA A ORI F 4 18 L7 iR A 23

Figure 1. Dorsal (A) and frontal (B) views of the hermit crab Diogenes edwardsii. Both white and black arrows
indicate the symbiotic anemone on the left cheliped.
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Figure 2. Body size (carapace length) distributions of males (A) and females (B). Correlations between
carapace length and fixed finger length of the left cheliped of males and females (C).
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Figure 3. Frequencies of eight shell categories in each body size class of female (A) and male (B) hermit crabs. The
number above each bar indicates the sample size. Blue: the bladder moon shell Glossaulax sp., orange: striped
bonnet shell Phalium flammiferum, gray: spindle snail Fusinus sp., yellow: Nassa mud snails Nassarius livescens,
pale blue: cone-shaped Nassa Nassarius conoidalis, green: Japanese babylon Babylonia japonica, dark blue:
purple shell Reishia sp., brown: the others.

WCHD, MY IR HIDLEANFIHDO YA X LR Bz K Z<72 %03 (Asakura 1987; Koga et al., 2010;
A XOFE BN MEEZZ I TFRD LI Tz, — % Matsuo et al., 2015; Yasuda et al., 2011, 2017) , A&
W2y Y RAVEAD ANYINTAAD S B AARIOE K xf ITMEREE B I NI A YT T VA S
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WL DITAY I YA KNTHEREZED AETIZND
TlIEHEE ST, T2 N FEREL T2 TAFZRIZED,
ZOENYFIFOIEAEAYF LT X7 DA DA
FChDH~H 2 Octopus vulgaris H>HD PHHENTARD
THNTHLZENPLNIT RS2 TNDHIENDD
(Toyota and Tsunoda, 2023) , Aff|Z &> TR
DAY A RNHEREAE DA U DI IS HY
RERTHLEZZBND,

RWFFENDRTY /Y RV D BRI 2 =12
BHEE R MEE DO DI, R RBRE DS B O
RBE FEERALRI IR L BRI oM DN
TUE, B YRBIFLD Pagurus longicarpus EAS
B D Paguristes tortugae, SHIZIXNTY /Y
RAVEFED D. moosai & D. lopochir THAEIHL
T % (Blackstone and Joslyn 1984; Mantelatto and
Dominciano 2002; Teoh and Chong 2014), —J5C,
RS A XDV LD EIR I 72 BRI O T
1372<, AR AT 7T =285 2 HsF N
22— DWEEZFEA LT R FHIIRER T, A
YRV P filholi ° AY3=3% X Clibanarius
virescens 72 E O & 7335 (Imazu and Asakura 1994,
Yoshino et al. 2001), 5 HIDOF % DY )Y R7Y
(IR AXHKITHEZEDR RSN RN | AR
LW BRI A Z = DD RFIL S
250

Fio, YRV Hidn@ i M B3 2078138
ZATONTEY, — KIS YRAVFEZ LR ED
HBRICH L T2 RS ZENnMbATVND
(Yoshino, 2021) , AWFFETIZNT> /¥ A D Hik
AR ANDFEREATO LT TE RN T2D T,
FE 10.1-15.0 mm 77 ADARNF RIZLEARTY A
BIANED B it A TODDM BDWVIEA AN
Y RAZITA @ LIS O Hik il 5L CTL E o 7o i e
D, ZOFEREHEE T HZLITMH DI, YR
A Hki i O M 2212 BT D e TR 1 X HL Rl
MR —= AL LA T, Wb AR PR
HVFZIR T 53—y /NARYRAY Pagurus
bernhardus £ Y RAY P, filholi 713505 D Ix
2k EF > TS (Elwood and Kennedy 1988 ;
Yoshino et al. 1999; Yoshino et al, 2001)
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EN 5 (Ohmori et al., 1995; Mantelatto and Meireles,
2004) , S EIONFY 7 R AV EFAF L7282 AR
WY A TA BRI ART A, TV AT
DEFICHE HL W p sz, Ak ThHILXH
7 7% R A VR R D 0 % B OB IRTRE,/ RESR
FLRFH A O BTl & Th DN, Bl AKEN
10 m IR THDHTLMBAMIIE TITFEH TE TR
W, LU, MY Y RV S Ve A T A 14
DHEEICRESN TCWEEEREL TF A=V Re
LivadiA  TIVIA, FELTAA T AR LT
(Toyota and Tsunoda, 2023), E K A D@
VAR TAERLH AT HADARDBFHEE CTHiESN
ol BHBEL T, YAXTABIZT K E%
(Segawa and Hattori, 1997) , # AZ W A 137 ~=%4
12 EDOMBLENZ LI’ T HZ L5 (Beu, 2008) |
RBEOUV G ZEEE T 5 AT AU TITERIA TER
MolebBEXBZ 5,

YRAVEO BRI S 2— o g D583
LORG ISR T2 CEMSNOGZ NS
W ()11, 2022; Tsuzaki et al., 2021) . ABFZEClEEE
BE WIS A TAOIRENEFEFE OB I10b L,
KPR 10 m LIRED SRS I /Y R 771 354 {8
HEHWTARRECTHID THBF AR EZFHEL -,
ARETNEE T X TOMEEDRLENFIFNA Y F T
¥ ELESETODA, HR 10.1 mm LA EOfRE
ROFITITHEBICH IO AV X F v & A
T % (Toyota and Tsunoda, 2023) , AHFFE TlE
HiSfli LAY X F v 7 AEOERET AL EM T
RTINSt AT FUER & A Bk D4
FIADRERALRL O FLBSRAT D3 HE 22 BT )Y R
VeV T ¥ VLB BB OEMRARERD
BENHET Z LE > TWND,
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B T KRR~V 27 B, ks Wogis i S X8 i BLRAT 5932-445(T 951-8555)

The First Record of Parioglossus dotui Collected in Niigata Prefecture
Kanata SHIMIZU!, Takuya WATANABE, Tomoka OKOSHI, Yugo ISHIOKA

! Marinepia Nihonkai (Niigata City Aquarium), 5932-445 Nishifunamicho, Chuo-ku, Niigata
City, Niigata Prefecture, 951-8555, Japan

Abstract

Parioglossus dotui Tomiyama, 1958 is a member of the family Ptereleotridae. While its northern distribution
limit has been considered Ishikawa Prefecture, the authors collected 31 individuals of this species on June 11—
12, 2024, along the coast of Izumozaki Town, Niigata Prefecture. One specimen was preserved in 70% ethanol
and has been deposited at Marinepia Nihonkai, Niigata City Aquarium. Since this specimen represents the
northernmost record of this species, we report this finding based on the preserved specimen.

While the collected individuals may have been carried northward by the Tsushima Current from further south, a
school of fish resembling this species was also observed near the beach in front of Marinepia Nihonkai on
November 16, 2024. This suggests the possibility that the species may have established a population in Niigata
Prefecture.

IXC®HIZ

%8 Parioglossus dotui Tomiyama, 1958 [FAXF H/a2 U \BRHYXNEED 1 FTHD, AFED
SIARVE B AR CIEa) R EAE (R, 2013) | AR CIE A R PARE £ CRERSAL TV DML D, 2022) - £
7o, BAREWNIZIST 20040 m RIZHHRE IR CHO (R, 2013) | 3] 00 R4 B9 DR Ko fE THh D, A
AHHANZ BT DARD 3R O ALFRITA N THY |, FrR IR CORIERLIR TS ETITARUD, 2024 4 6 H 11-12
AR S SR BT OV e CANREZ 51 31 EAERIEL 72, 4 [EHEREE L 7B (A THR I C o PIREERIF DN AL FRRD
kLT DTD | FEARIFEDEZZITHE T 5,
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NATBIZBT 2T 7YX ITEDEE R
S5« B SRR - o R
DEWESND BT —, ) IRBERREREE AT i 3-47 (T 927-0552)
Establishment of Diadema clark in Tsukumo Bay, Noto, Ishikawa
Hiroaki ARAKAWA, Yukimasa HIGASIDE, Yusuke NAKADE
Noto Marine Center, 3-47 Ossaka, Noto, Ishikawa 927-0552
Abstract

This study investigated the establishment and overwintering status of Diadema in Tsukumo Bay, Noto, Ishikawa,
where overwintering D. clarki and D. setosum were recorded in 2023. Collecting surveys were conducted in August
2024 at Ogi and Houraijima, in Tsukumo Bay. A total of 21 D. clarki were collected, while no D. sefosum observed.
Size composition revealed a dominance of two-year-old individuals (shell length: Ogi, 47.6-57.4 mm, Horaijima, 41.2-
49.2 mm). In addition, two one-year-old (24.6 and 27.5 mm) and two over-three-year-old individuals (60.1 and 65.5
mm) were collected from Houraijima. The Gonado Somatic Index (GSI) of D. clarki collected from Ogi averaged 5.7 +
2.4. Daily seawater temperature below 10°C (near the lethal temperature for Diadema) in Ossaka, Noto, occurred for
31 days in 2024, compared to 7 days in 2023. The shift from one-year-olds dominating in 2023 to two-year-olds in 2024
may reflect seawater temperature impacts and the 2024 Noto Peninsula Earthquake. Continued monitoring is essential

to understand ecological impacts and track long-term population trends in northern regions.

IECIC
T T IR TIR LB =77 > 778 BB L . EICB DI ORI AT 5, AR FIC

VIR T BIROTT7Y XK HY Diadema clarki & 7727 D. setosum 7355419 % (58, 2019) . =
FTHAAIRAED E LB TR R Tl T O LB RPN FES DL OO A LT Bk eI LR
WZEDD | FEPRIANTEE U CREBFRESIVTE T (B 2011; AFTS 2023), LasL, 2023 FOFRAE T, & LB
OFNNRFERIT B L OVE IWRAETT C & LT IV 0 B e BRI MRSz Gl 1l - ARFF 2023),

VTAEDUEAKIE_FFATLE N, RERITFEBRELIEE ST AN E ST D ATREME S 5, FI- 0 AP HEITBE
GEAROER DO —DLINTEY, BETDHIETRFAEBRICHELZ KT TZENRESN TS (FID,
2017, A1+, 2022; JKEST,2021), BEGITKEEGIROFEIN /LB DY THY  Fie B -H O AR Tk
SRRV BM E U TR S TS (K, 20165 1)1, 2022) , Z D78 A2 77 BHED /3 AG AL RIS & 3
D& IEIZIBW T, EE RN ARG E =2 7T ER DD,

AHFFETIL, 2023 FEICH A RO DSRS0 RBERAT IR RSB W T, B WD EHRE
R T DI O BT EE T o7, FIBAAERD BRAE A 39~ 5728 | AR IR H5 % GSI (Gonado
Somatic Index) Z I/ EL7=D T, G TERLHE TS,
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Benthic animals in the Kurikawashiri River estuary disturbed by the 2024 Noto Peninsula
Earthquake Tsunami

Hiroaki ARAKAWA, Yukimasa HIGASIDE, Yusuke NAKADE
Noto Marine Center, 3-47 Ossaka, Noto, Ishikawa 927-0552

Abstract

Aquatic benthic fauna surveys were conducted in the Kurikawashiri River estuary before and after the 2024 Noto
Peninsula Earthquake tsunami. We collected five crustaceans, five mollusks, and four fish species. Among them, the
endangered species, Cerithidea djadjariensis and Deiratonotus cristatus which inhabit intertidal brackish water were
found as first records for the Kurikawashiri River. Before the tsunami, Batillaria multiformis, B. attramentaria, and C.
djadjariensis were observed in the reed marsh along the mainstream. After the tsunami, sediment and vegetation
disturbances led to the disappearance of mollusks, except for two individuals of C. djadjariensis found in upstream
sections. The channel showed minimal impact of the tsunami, with D. cristatus and Hemigrapsus penicillatus collected

in downstream sections, and Corbicula japonica and Procambarus clarkii in the middle and upstream sections.
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R TR R D HUTE R0 AR AR 2 KRB IREEPHIZ 2 ELL | AERESRIC KR E R 828 % 5-2 5 (JARAMILLO et
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IR KD B RSV D, ZOKB)INF TR AR Rl BRI 2022 AT FERML 72704 T, WisHE
DOVFEAIBUZA BT D=7 Batillaria multiformis R°717 7 A Cerithidea djadjariensis &\ >7-Fi/VFED FEZES AL
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£ 8 A 10 AIZ FiiA R (Se.l) THEMEL, EKED
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=7 B. multiformis, 75/VI="7)" B. attramentaria, 7
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AT TA (& 3A)
Cerithidea djadjariensis (Ozawa & Reid in Reid &
Ozawa, 2016)

NMCI-MO. 1830, 5 {iE{A, 24.6 —31.5 mm SL, 471
WL BERRRREEET AR, 2022 48 H 7 H, 5/ lI#R
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Monitoring Survey of Macrozoobenthos and Seaweed/Seagrass Communities on Rocky Shores After the

2024 Noto Peninsula Earthquake
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Abstract

The 2024 Noto Peninsula Earthquake caused significant coastal uplift and tsunamis, which likely had substantial impacts on
rocky shore ecosystems. In this study, we expanded a monitoring survey of benthic communities (macrozoobenthos and
seaweed/seagrass) that had been conducted prior to the earthquake. We surveyed a total of 16 rocky shore sites along the Noto
Peninsula, including 10 pre-existing sites and 6 newly added uplifted sites. The results showed no apparent differences in the
number of observed species before and after the earthquake at sites affected by tsunamis or at non-uplifted sites. In contrast, the
number of observed species decreased at uplifted sites, with particularly pronounced effects of coastal uplift on intertidal

organisms. However, survival patterns varied among sites and species, highlighting the need for further detailed investigations.
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DOIMANZ KAUEAD AR L CQODZ EDFERBS AT,
T 7R AR CI 710 AT =ML 2272,
FEMCHEFE ORI Z BN T, AT IV DABEIT
Dipd | B CIX A B HERSehoT, FEE T,

2021 FEDOFIER S TR AR HE N D7 FHllE =
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# 2-1 AU CBEES A ROBIFHA 01T 2 R s E s o 4 8 &

KB JRE JEERE b iE] A [ 2 A E FAf v i
fi /AR 2020 2024 | 2020 2024 | 2024 | 2024 | 2024 | 2024 | 2024 | 2020 2024 | 2020 2024
1 7oL 4~FxE © © | 0o o0 x x x A x © x © x
2 pvkE © x|® oflx|x|x|x]|x]o x|o =«
3 a7 IVIR X X X X X X X O X X X X X
4 AT TR X x A A O X x O X x x A x
5 BWELA © O O X X X X X X O X A X
6 AT © © © © X x x X X © X © x
7T LTYF Az O O X X X X X X X X X X X
8 % X X X X X X X X X X X X X
9 A AT A O A O O x x O x A O O O A
10 hT~I A x x O O X X X x X X X A X
11 e IuA AN A A x A x X olo o]0 O
12 Anthopleura & O © © O x A X O O O x O O
13 INUAYF U F o x X x X x x X O x x AN x x
14 X B4 © ©| 0o o0 x x x ©l© ]l o Ao A
15 ~Ny=y 74 © O] 0 0 x x x O x © x © x
167 /7y x O O O X x X x X VAN X O x
17 A5 53 © © | o O x x x x x © x © x
18 A= A x A VAN X X x A X O X VAN X
19 2H A4 A A X X X X X X x O x © x
20 AA A H NI HTT O A O A x x x A x O O O O
20 AV E R TTZ JAN O A O x x x X X O X A A
92 IRIA © Ao x| x| x| x| x|x|lo x|o «x
23 TAHIA A O AN O x x x A x x x x x
24 AR KT A HA x X X X X X X x X X X X X
25 VAT HA O x O A VAN X X A X O X VAN X
26 Y= X X X X X O X /A X X X X X
27T AT NT ST H A A X A X x X X X x O x O X
28 EXTIR A X X X A X O x X X x x
29 I X HA X X X X © A X O X x x x x
30 7YV X X X X X X X X X X X X X
31 L= O x o oo~ AaTol~ T2 =
32 x> iAo x x X X X X x x O X X x
33 xHUH R HA X X X X X X X X X X X X X
34 % U ALERF © ol x x| x| x| x| x| x| x x| x «x
35 %73 = yaN YaN X X X X X X X X X O X
36 xR/ = X X X X X X X X X X X X X
37T * T ARAIFX L TF v X X A X X X X X X X O X
© 9 6 7 4 1 0 0 1 1 7 0 7 0
O 6 6 8 10 2 1 1 7 4 11 3 9 3
A 7 7 7 6 1 4 0 7 1 1 2 7 3
£ BA G 22 19 22 20 4 5 1 15 6 19 5 23 6
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# 3-1 APAHUCBIEESI-A) RO 23017 5 LB i i O /AR &

A L K IR JEERE [l i) AR |5 2 A B A Sy Ul
T4 R 2020 2024 | 2020 2024 | 2024 | 2024 | 2024 | 2024 | 2024 | 2020 2024 | 2020 2024
1 A7V O x O o | a|al]o x x o O] 0 O
2TV O x © o]J]Oo]J]OoflOolO]lO] O O x O
3 UIVTAS O OoO|l©® O] ~x x x| Al Ao x| o @ x
4AVEIY A A O A x X x x x A x O x
5 EVEN O O O O A x X X A A x O x
6 b7AR O O] 0 O|o x x x Al A O A O
7 HEFIH TR O O]0 O|o x x Al O OO O
LAy A A O AN O x x O A x x AN O
9 FIvE O A A A x x x x x A x A x
10 V7YY o O] 0 O x x x x x O x O A
11 77a/y O x o O ]O0 X x oflo]o o]0 0
12 AT AY A x O Ol 0O0]O0 X AT OO A0 A
13 v x x A A O O x O X A A A A
14 ~7% A ol o O x x x x x O x O x
15 U7 /A © © ] 0 O x x x x x A x O x
16 A€ © ©]l© o|O0 x x Al OO Ao O A
17 7 €Y O x O Al A x x x X O x © x
18 MFEY o O] 0 O x x x Al O] O x O x
19 7V AVEY o O] A x x o1l O x oo a | O O
20 U7 A O xfto ANlOolJlO]JO]J]O]lO[TO ©O| O O
21 VarEts A A O A X x x O x O x A x
22 IV REY X X X X X X X X X O X X X
23 v ARUT A ala olol]l x| xlol x]lo x| ar &
24 Y HED A OO OO x O x O o O
25 7UAMNEY x x x x x x x x X x x x x
26 /axyxs X X X X O X X X YaN X X X X
27 ALY x A X O A A X O x x x A
28 ¥ EE A x|lo x|le|lx|lole|lol|l x a O
29 7H5 X X X X X X X x x x x x x
30V /AR © X A A X X X X X X X X X
31 7Y A O A O x x x x x x A
32y x O A A X X X X x x x X X
33 JRAFTFT X X X X X X X X X X X X X
34 7T~ X X X X X X X X X X X X X
35 X/);‘T-?% X X X X X X X X X X X X X
36 *xTE T < F X X X X X X X X X X X yaN X
37 *E% X X X X X X X X X X
© 3 2 3 2 4 0 0 1 0 1 1 4 2
O 13 11 18 15 9 7 5 9 8 16 6 13 9
AN 9 6 7 9 4 2 0 4 6 7 6 8 6
LEAT 25 19 28 26 17 9 5 14 14 24 13 25 17
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2024 (55F16) . O EWESNH X —ER R

-6 RO BT D EAEBM T =2 T

Ty axed, AROFTHNETHT AR S EERT H HICANT CORIRBEOWF T HAA AR RS S8
SHIEEEC, 3 A2 11 TN CBGia< 0D 2 U RIFEREIC I 08 (A, Bifr & (R ER) b SLTERL
TUND, AN, KT EGHEATH72\ DT, FOFRAE CITAOBAERE (RHHAED & BHRRELIZD
INBID FAERE CEIHHEARED) ANRAET 2, — 7. BKOFAE CITEHI B2 L7200 SRS B A S X F0
RESOMEEDTRDHND BREEA, 2006; 2007), ZL T, ZOWRRIREKT 52X -FRVEL, 203/ /axes
FEHEREHEME L CRIFL QOB EDALNE 22> TS (BREEE, 2007),

DEHFES LD\ A —IF, AL 19(2007) FELDANE T Bl L AT H B C. FA 23 011) 40
RSB EEEKIT O AR S SPIVET O TR T - F RUBEHORSKIF I CHLELFD 2 [A], 72 /)/axe
LD JEAEBWIOARIRIUZ DV TE=ZY L VAL TVD, 2024 FEOFIAERERAHE T 5,

Bt OAE2 [EIEL, @k, HH, Ak, TEIEEED 4 487

EABIORIE L% T R <k B

4 AT 5 A FREKO Hipfons 10 A ) i L BIOBETOARE L. - P
AT () DAF—)L T A 600 ml (3 PNEE 983

mm, RYAF L) 2 O CIRSH 7 em £TORIDE
BEENEIL 3[BT, BH9 [BEREELT-, BESh
WOERNZ B ENDIEAEE Y 2 Uy MV OREARE I
KU, 7—F =Ry I ANV TOKTHR L2 RO
HITRFBIRY, AN 1 — TR TRI—20°CCT—
WePRAT LT, &L Tl - R E B i KRR 72730
1 mm A =D 5B NIHNT TR OB E B HL
75 %L ) — VIR CEELTZ, BEERRAARIE 2 [EIF2
AL K 1 R CRRES Lol A FHRIL -, 72
B, BHES N EAEIOW BRI X5 A— L4720
(TR U7, 7, BB OEREEL FIRA I THRR D
WA CRI 10 Uy UVEROKL CRIBRL . —56
ZABESEEEE L (200 ml) |2 AU TEFEL THIFZERITE
HIFD | SR ERTRL A% =—ACTpH A—%— D-21
Z T pH %, FRAALEEFFCIGE (615) Z2Rked THE
53 (%o) \THEH LT, 7235, TH ORI,

B & &
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BEE¥E
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N

&
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£ R
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FERLELR

I GO ,

FMHRIZINT, 2015 LI CEREES U AR B
P s boean TR RLTTHMHEO AT, WO 14 1
ZT_“?—O
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DEWEESNH WX —TFFEHS 5 30 & (2025)

AR

VYA e EO R IR I EES
AUT, BN X 1.3 gm? BEES Uz, 20D 10 4
R CRO A CREES - B B B X
0.0-1,212.1 g/m?> T, ZOVHiIE 212.9 g Thh-7,
DRIZHHHEARER L, ZAVETIZ 0.0-169.2 gm? BES
TEY, I 44.5 g Th-o7z, S RIOFRE TR
HHEAEERS JOEEHA RO GFHE, 20 10 4£Tho
Lt birinot=(F 1, X2),

DRI I T, AT 2 2.4 g/m? £74E
ATz, 2D 10 FFHOFE THOIE 2.4-272.0 g/m?
DI ThebVirinotz, (1, K3),

H S

FEOPE CERESN- /U /axe i d, Bt
TS 2.2 g/, FEHAHEREEDS 29 gm? THFFS.1 gm? T
ol=(3 2, X4),

ZZ 10 FO RO AL 23.9 g/m?,
REEDOFLNEIL 16.2 g/m? T, ZOHRFHE40.1 g &72
o7, ARHIED RN S o7,

KO CEES =T /Y axe g,
HEDS 4.9 gm? T, 27 10 4RO TH4EI T 45.3 g/m? Th
0. ESED 10 750 1 FREDfEE72-7- (3 2, X5),
WA A ORORAEAE Y B o7, Fe,
TR =HADERA N TR HEREL QU

% 1 AN CEES I RABI O & (g/m?) SV THRMHEOKE., FFTH O
E=t oS
FRAAE 20154 20164 20174 20184 20194  20204F 2021 4F  20224F 20234 20244 R3]
HH 4H30H 4H30H 4HA25H 4A27H 4H4H 4H28H 4H27TH 4H26H 4A9H 5H3H
F/aTe G 1212.1 984 1112 611.6 141.6 260 95.7 2449 302 13 2573
R EERE 1212.1 37.1 56.6 593.0 122.1 1.6 300 75.7 04 0 2129
S RGREEDRE + 613 546 187 195 244 65.7 1692 29.8 13 45
AL TITR 0 0 1.6 1.1 82 29 93 142 04 33 41
EART TR L 84 27 6.7 133 22 47 22 0 75 100 64
Y e sp. 0 0 0 0 0 0 0 0 0 0 0
INTAFIRYH = 0 0 0 0 0 0 0 0 0 0 0
F==hA 0 0 0 0 0 0 0 0 0 0 0
TV INFTIA 0 17.1 49.1 127 333 82 33 115 0 1223 258
S FEfispp. 0 0 0 0 0 0 0 0 0 0 0
7KEC0) 175 143 168 163 154 16.7 165 170 162 185 165
pH 8.13 8.08 8.17 827 8.19 7.96 820 8.04 7.95 8.03 8.10
Yy 060) 3351 3120 3441 322 3145 3341 32.80 3345 3294 3307 3285
P TR m) 2.1 3.5 28 2.8 2.1 2.8 2.8 2.1 35 2.8 2.7
i K
FRAAE 0154 20164 20174 20184 20194 2004F  2R14F  2024F  20234F 2024 4F QeS|
HH 9H24H 10H3H 10A3H 9H2ZH 9A17H 10H1H 10H7H 9HRBH 9H26H 10H1H
F/aTe G 2720 69 15.1 753 2113 44 1352 149.6 93 24 922
R EERE 0 0 0 0 0 0 0 0 0 0 0
S RO DRE 272.0 69 15.1 753 2113 444 1352 149.6 93 24 922
AL TITR 0 02 02 04 0 0 09 0 0 0 02
EAZRT TR L 22 69 04 04 02 124 0 0 32 0 26
Y e sp. 0 0 0 0.2 0 0 0 0 0 0 0
INTAFIRYH = 0 0 0 0 0 0 0 0 0 0 0
F==hA 0 0 0 0 0 0 0 0 0 0 0
TV )N TIA 0 0 27 76 0 0 0 280 0 5.1 54
S FEfispp. 0 0 0 0 0 0 0 0 0 0 0
7KEC0) 25 235 22 235 263 257 252 237 265 26.7 246
pH 8.01 8.15 825 8.00 828 826 8.05 7.89 8.10 7.82 8.08
Yy 060) 32.56 31.83 3231 31.86 32.54 3140 3226 29.55 31.70 3223 3182
i TR ) 14 2.1 5.6 2.8 3.5 2.8 42 3.5 2.8 35 32
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X 2 ERROFEOPFE CHRESIN-F Y aze o 3 BROMOPE CERESN=F /) Yaze D
T F i (g/m?)

T B (g/m?)

* 2 TR TSV EEOIRE £ (g/m?) LT TR HEOKE, B TH R ONE

et =
AR 20154 20164F  20174F  20184F  20194F  20204F  20214F  20224F 20234 20244F
AH 4H30H 4H30H 4H25H 4H27H 4H24H 4ARBH 4H27H 4A26H 4H29H 5H3H
F =T G 1023 86.6 102 39.1 300 173 202 455 451 5.1 40.1
RGP 772 617 22 147 175 13 140 344 140 22 239
S RORBEDRE 25.1 249 8.0 244 125 160 62 11.1 311 29 162
AL RTIITR 555 107 209 0.7 36 18 29 113 33 109 122
EART TR L 04 98 8.7 1.6 24 1.1 18 1.6 104 29 41
Y e sp. 0 0 0 0 0 0 0 0 0 0 0
INTAFTRIH = 0 0 0 0 0 0 0 0 0 0 0
=i 0 0 0 0 0 0 0 0 0 0 0
TV INFHA 102 2249 96 5.1 04 64 440 16 0 744 377
% Effflspp. 0 0 0 0 0 0 0 0 0 0 0
ZKRCC) 212 150 165 165 153 165 187 155 162 215 173
pH 8.10 8.10 8.15 8.26 8.16 7.96 8.20 8.03 791 8.03 8.08
Hr&060) 33.10 33.90 3371 3120 34.16 3338 3341 3345 3345 3239 3321
BHTHE ) 42 6.3 35 35 2.1 35 35 28 42 2.1 3.6
et K
AR 154 20164 20174 20184F 20194 2004 2014F 2024 2084 2044F )
AH 9H24H 10H3H 10A3H 9A27H 9H17H 10A1H 10H7H 9HARH 9H26H 10A1H
F YT G 178.7 415 293 103.7 24 182 3.1 480 3.1 49 453
RGP 0 0 0 0 0 0 0 0 0 0 0
S RGREEDRE 178.7 415 293 103.7 24 182 3.1 480 3.1 49 453
SARLRTIITR 0 0 02 0 02 0 0 02 0 0 0.1
EART TR L 0 0 0.7 02 0 0 09 0 18 0.7 04
Y e sp. 0 0 0 0 0 0 0 0 0 0 0
INT AR = 0 0 0 02 0 0 0 0 0 0 0
F==liA 0 33 0 0 6.0 0 0 0 0 0 09
TINF A 0 04 02 0 344 0 218 0 0 0 57
% Effflspp. 0 0 0 0 0 0 0 0 0 0 0
ZKRCC) 230 237 23 242 262 245 26.1 257 265 280 250
pH 8.07 8.06 831 8.01 825 830 792 791 8.11 7.85 8.10
Hr&060) 3426 3294 33.00 3171 3258 3283 3346 3073 3323 3394 3290
BHTHTE ) 1.75 2.1 49 2.8 49 2.1 35 14 35 14 2.8
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AR WRIZ, FRO T CIIEHHA DS 152.5 g/m? BREEX
FTHEES N0 ase L, B 7.1 F. 20 10 4ETEREESHUIZ 10.7-583.6 g/m? D V4
g/m?, FHHHAEEDS 102 gm? TAFEH 173 gm2 Lo 218.0 g? JVHEFDIRUMETH T, — 5, 73 /T
7o, BHHRERIZZ 10 4ECleb D7ahotz, 73/ TAVE 22,6 gmP BEES L, 20D 10 FEDF-LEE 50.1

FHA1E 2269 gm?> BEESHL, T ETORE TH oL g’ DR T 72 (3 3, X17),
HED -T2 (33, X 6),
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2024 (FFN6) 4EE DLMEE SNV B —ERRE

3 Al CHEES N BB E R (g/m?) &1 TRMBED/KE, BEFHAHONE

Zf *
FRAAE 20154 20164F 20174 20184 20194F  20204F 20214 20224F 2034 2024 4F RS
HH 4H30H 44308 4H2H 442778 4HA4HA 47288 4H27A 4428 4H2H S5H3A
F/aTe G 3188 1279 670 5175 8984 283.7 886.2 107.0 151.6 173 3376
R EERE 3119 98.6 160 507.3 7359 69 867.8 622 295 7.1 2643
SO R OB DRE 69 293 51.0 102 162.5 276.8 184 48 122.1 102 732
AT aTR 16 40 0 16 33 27 0 49 200 127 56
EARF AR LS 09 36 47 7.1 1.6 133 0 24 49 0.7 43
Y e A sp. 0 0 0 0 0 0 0 0 0 0 0
INTAFTRYH = 0 0 0 0 0 0 0 0 0 0 0
F=diA 0 0 0 0 0 0 0 0 0 0 0
TV )NFIIA 20 35.1 537 155 178 302 318 127 342 2269 460
% FEfilspp. 0 0 0 0 0 0 0 0 0 0 0
KIREC) 180 142 166 16.7 162 173 169 160 162 194 166
pH 8.09 8.09 822 826 8.13 8.02 822 8.03 797 8.03 8.12
Yy 060) 3333 3245 3291 32.86 3228 3071 33.66 3361 31.50 3295 3243
P THRAIR m) 2.8 56 28 2.8 2.1 3.5 2.1 2.1 2.8 35 2.87
2 K
AR 0154 20164F 20174 20184F  20194F 2004 2RI4FE 2024F 2034 2024 4F )
HH 9H24H 10HA3H 10H3H 9HZH 9A17H 10H1H 10H7H 9H28H 9H%H 10H1H
F/aTe G 583.6 357 397 178 462 3339 550.8 4094 107 1525 2180
R EERE 0 0 0 0 0 0 0 0 0 0 0
SO RO DRE 583.6 357 39.7 178 462 3339 550.8 409.4 10.7 1525 218.0
AT aTR 0 0 0 0 0 0 0 0 0 0 0
EARF AR LS 29 0 02 0 0 56 0 0 0 02 1.0
Y e aTeF . 0 0 0 0.7 0 0 0 0 0 0 0.1
INTAFTRYH = 0 0 0 0 0 04 0 0 0 0 0.1
F==diA 0 0 0 0 0 0 0 0 0 122 14
TV )N IIA 169 0 02 1.1 0 0 533 0 406.5 26 50.1
ZFEfilspp. 0 0 0 0 0 09 0 0 0 0 0
ZKRCC) 223 234 22 23.1 26.1 260 252 28 26.7 278 2426
pH 8.07 8.14 821 8.11 828 829 8.05 791 8.11 785 8.12
5 060) 3231 3202 32.56 32.54 3281 3213 3226 29.89 3342 3325 3234
2 THRAR ) 14 1.0 42 56 3.5 2.1 42 2.1 35 2.1 346

TS

2024 A% 2023 FELIRIBRIC, H7KIRIE 280 TR

FEOFECERES NV 1d, B U MEIFIAMEE Z(RERIT, 2025), BT TN TOMSETEL
FEDY 5.1 g/, FEHAHEREE 5.6 gm? C, A5t 10.7 gm? TR B VAL, B CIT R B 0D T
Ehpotz, 20 10 AECEEES I 10.7-423.4 g/ Tl DIV T, 2023 FEORK, AR~ TOHRT

DIp T otz — 5 FKOFRA CIIEEHHIEEDS 2.4 BUFEDV D20 T8 DB Z His,
g/m? BEESI, 2023 4RI CRLERL T2 E CORAE 2024 FRKOFE CIEA D Bl B AT
12.7g/m2 Z L, HhThholz, (34,438, 9), HDODIFIOHETClIF AR TZ 2023 L [RIER

Tl 54, T3V /ax e O OEENE DX

FVATE XN ETOFE T, LOXIENE N AN BT Db Ersd TR A AEFEL 72\
<\ T H AT OUE KR E S BGEBR LA DD
ENONSTWBEREEA, 2007), T 72 HREADAF
FOFAERH AV OFHHIA BN 2 &
I, ZOBFENZL DD, Fo, HITHER
ThHEKOFERATT /)Y 2T OBUFEMNED

THHADDD,
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DEWEESNH WX —TFFEHS 5 30 & (2025)

#4 TR CRESIULE DO ER (@nd) LI THIBEOAE, BHTH O
i £
AR W154E  20164F  20174F  20184F  20194F  20204F 2021 4F  20224F 20234 20044F
AR 47300 4H30H 4H25H 4H27H 4H24H 4H28H 4H27H 4H200 4A20H  5A3H
FIVaTE Gh 2248 4234 384 26 3445 430 358 229 64.0 10.7 1250
R 1376 3914 124 33.1 2912 24 40 58 41.1 5.1 924
SRR R 872 320 260 95 533 406 318 17.1 229 56 326
SR TIETR 0 13 147 4438 7.1 98 0 0 49 33 107
EARF TR 0 04 18 2 3.1 129 38 18 04 09 27
VATl 0 0 0 0 0 0 0 0 0 0
INTAF TR = 0 0 0 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0 0 0 0
TV INIIIA 0 582.8 1334 4353 293 1128 142 0 09 2522 1734
5 Efspp. 0 0 0 0 0 0 0 0 0 0 0
REeC) 195 146 168 164 158 172 164 163 170 25 173
p 8.13 8.05 8.17 823 8.18 798 8.15 8.04 797 8.05 8.1
H5 3060 3155 3334 3441 305 3361 3234 3432 34.12 3246 32.16 32.88
W TR @ 28 42 28 2.1 2.1 2.1 28 2.1 35 14 26
Bl #
A 0154F  20164F  20174F 20184 20194F  20204F 2021 4 20224F  2034F 2024 4 )
AH 9AXH 10H3H 10H3H 9H2Z7H 9HI7H 10H1H 10H7H 9H28H 9H26H 10H1H
F e G 158.7 204 597 915 875 2453 218.0 3295 127 24 1226
RGP 0 0 0 0 0 0 0 0 0 0 0
S OB RE 158.7 204 59.7 915 87.5 2453 2180 3295 127 24 1226
AL RTIITR 0 0 0 0 0 0 1.1 0 0 0 0.1
EARFTRILY 0 0 04 0 0 0 44 0 0 0 06
YA Fly., 0 0 0 0 0 0 0 0 0 0
INRAFTRIH = 0 0 0 0 0 0 09 0 0 0.1
=i 0 0 0 0 0 0 0 0 0 0
TINT A 84 0 24 02 229 0 0 65.7 364 0 136
%Eiflspp. 0 0 0 0 0 0 0 0 0 0 0
KRCO) 245 23 237 22 240 273 262 256 252 273 2498
pH 8.11 8.05 8.17 827 8.01 827 832 8.07 788 791 8.11
Hr&060) 309 3398 3259 31.19 3261 2991 2922 32.16 3228 2685 3139
W TEE ) 9.0 14 2.1 49 28 28 2.1 49 14 28 273
KRBT, 2025, /KR FHIZ WA R (A AT,
STHR https://www.data.jma.go.jp/kaiyou/data/shindan/a_1/ja

BREEA, 2006: 55 7 Al 5 SRERGER A ANERA, A%

pan_warm/japan_warm.html (accessed on 15 March

2025).

FRMERAAROD SN () 1 IR — e i) s
&R OARER, WSR2 —, 36

ppAHEEHR.

BREEAE, 2007: 55 7 B H SRR R AR, A%
FRMFAFED 2R A RS, )11
DRV I DA AR R A (R ),
IR, BRRA HINMRER, ik 2 —,

pp-1-55.
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2024 (5 FN6) 4EE DL SNV B X — RS

NI THEAO AT, 2024 455 A 3 B I BT AT, 2024 4510 A 1 Bt

il

EENTH O RLS, 2024 455 A 3 B EENTH HOFHAS LS, 2024 4510 A 1 B

FREG/KITA RO AT S, 2024 4510 H 1 B

SPIVETHT B0, 2024 475 A 3 A SPVETH T BIOFRA A, 2024 4510 A 1 BiR
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DEWHE SN OB X —TFEHE 35 30 = (2025)

- BRI BT AR S KE

1 [EHEH

202341 A 1 B35 12 A 31 HETO 1 414, i
H W2 B SAFERAERAOIREE B 2B B PRI 9 RS, K52
BHANEL TR, KU, Hesn - BEGURL, KR, Jam)
BT, AR, 530, IR 10 SEAZBEILT-, £, 5%
DBERRITERZED (B 1) WKOKIRESE S5
pH ZRELT, Moy ETRE L ER 2 W CHE
(615) Z2RDTHURL | pH (I RYERTIL AS = —
ACTpH A—%— D21 M\ =, ZNoOBHRKERDS
B, KRR E, KR, B8, pH O 5 HEIZ DWW T
I, 2023 4R A BIFEEHE, 725 TN 1995 4265 2022 4
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F 1 2023 FFITERAIS U A DO SRIRE K R, BEOBIZREIZ IS 2KIREKE., SRR B, BLOEIT
DD HIEA 2 OIFAHE (1995 4E 1 A5 2022 4F 12 A E£TO HEOFHHE)

A 1 2 3 4 5 6 7 8 9 10 11 12
Bt TREIRO e 144 115 198 242 261 289 324 356 322 258 248 189
FARRIRD Fe XAl 76 42 06 19 63 130 186 221 176 82 3.1 05
NESET 4.1 44 106 136 172 216 267 308 263 188 133 74
S RUIRD 33 3.8 72 120 168 206 248 269 235 184 122 64
Mokd: ok 1188 916 685 1173 1508 1676 2427 433 412 1162 1820 1948
FBE K D A 1945 1223 1238 1142 1050 1543 2296 1646 1943 1336 1503 1968
Imm PL_REK B4 20 110 80 110 90 110 110 30 50 130 150 190
Imm LKA 194 160 139 106 84 85 108 87 106 97 144 193
DK FerE/KIR 142 115 142 156 205 238 297 315 296 254 211 165
B davINT) 113 88 85 120 144 185 225 281 251 207 166 125
IR 127 106 115 134 168 214 260 301 278 230 192 147
SEEPKIRD A 114 9.6 98 122 164 206 245 273 251 212 177 144
FEONE 555 (%) DI 3471 3511 3493 3479 3453 3518 3422 3480 3481 3440 3478 3466
M55 (%) OAFAH 3384 3395 3407 3385 3398 3424 3374 3347 3311 3347 3355 3357
pHD 816 813 805 802 802 798 808 806 806 822 832 832
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2024 (55F016) . O EWEESNH X —ECR

# 2 2023 FFOUPRAERIX E LA TLBPIZ BT 5B OKIE(CC) | /58 (%) . pH

TEAL
X5r @A 1 2 3 4 5 6 7 8 9 10 11 12 13 P
AR THM4A 143 140 150 140 140 142 135 142 136 136 145 140 140 14.1
2H16H 118 114 117 119 120 116 112 119 108 102 1.1 115 119 115
3A15H 120 120 120 120 120 120 117 118 122 125 140 120 140 123
47140 130 135 132 133 137 133 137 133 134 135 148 145 136 136
SHI6H 170 173 165 176 190 19.1 18.1 182 194 196 202 200 174 184
6H13H 213 214 215 213 215 217 215 216 215 25 218 218 215 216
7HI7TH 259 210 256 264 268 259 262 262 265 270 263 277 262 26.0
8HI8H 292 293 29.1 295 294 293 292 295 298 295 293 295 293 294
9AIBBH 291 293 29.1 294 294 293 293 290 293 293 294 294 293 293
0H17H 236 235 230 236 236 235 240 240 236 236 238 235 24.1 236
HWHI5H 207 207 207 206 200 20.1 200 195 20.1 194 202 195 190 200
12H20H 150 150 150 150 145 147 150 150 147 145 165 145 140 149
oy 1H 140 3464 3345 3464 3333 3450 3472 2407 3425 3352 3118 2888 3340 3246 3254
2HI16 0 3455 3494 3479 3441 3455 3426 3374 3401 3387 3313 3387 3310 3414 3410
3150 3398 3345 3434 3371 3449 3345 3501 3398 3401 2873 3449 3449 3132 3350
47140 3387 3394 3371 3566 3401 3371 3334 3473 3229 3046 3346 3295 3439 3358
SHI16H 3403 3021 3265 3255 3333 3228 3398 3387 3359 3201 3082 3190 3127 3258
6130 3437 3448 3411 3453 3414 3462 3464 3440 3440 2950 3411 3428 3514 3406
7HI17H 3406 3541 3370 3376 3338 3397 3376 3370 3215 2999 3344 2871 3042 3280
8HI8H 3493 3371 3552 3515 3582 3528 3506 3485 3391 3431 3439 3379 3431 3469
9H 13 H 3481 3299 3352 3325 3270 3325 3299 3370 3276 3398 3311 3290 3262 3328
1000170 3361 3348 3415 3374 338 3402 3428 3374 3307 3216 3388 3295 3295 3353
1WHI15H 3401 3411 3493 3301 3467 3407 3387 3334 3330 3193 3281 3355 2863 3325
12H20H 3456 3391 3407 3380 3420 3420 3394 3394 3346 3189 3066 3327 3066 3327
pH 1H14H0 809 8.09 8.09 8.09 8.09 8.08 8.10 8.08 8.07 8.10 8.13 8.09 807 8.09
2H16H 815 8.17 8.15 8.15 8.16 8.14 8.18 8.14 8.15 8.15 8.15 8.16 8.16 8.15
3HI15H 804 8.03 8.05 8.05 8.05 8.05 8.05 8.04 8.05 8.09 8.05 8.04 8.07 8.05
47140 808 8.11 807 8.08 8.07 807 8.08 8.08 8.08 8.11 8.09 8.10 808 8.08
SHI6H 802 8.05 807 8.04 8.05 805 8.08 8.03 8.07 8.08 805 8.05 803 805
6H13H 803 8.03 801 803 8.04 8.02 801 7.99 8.00 8.00 8.02 799 803 8.02
7HI17TH 801 8.02 8.06 8.08 8.04 805 8.06 805 8.06 807 8.06 807 8.09 8.06
8HI8H 806 807 807 8.04 8.06 8.08 8.10 807 8.06 8.03 8.06 8.05 8.07 8.06
9HI3H 806 8.06 8.06 8.05 8.05 8.06 8.06 8.05 8.08 805 8.04 8.04 805 8.05
0H17H 824 823 823 824 823 824 826 822 824 822 825 822 822 823
IMHAISH 832 824 828 829 828 829 830 828 826 825 828 829 831 828
12H20H 839 838 839 838 837 838 839 838 838 838 840 838 840 838

33 2023 FEOHHBARIX S U TWENIITS Sm, 10

m, LN 20 m EDOAKIE(CC) ., ¥y (%), pH

SmE 10m & 20m &

X7y @A 1 2 3 4 5 6 PE 1 2 3 4 5 6 P 4 5 6
AR 1H140 145 142 145 142 142 142 143 143 145 145 140 142 142 143 142 142 141 142
2H16H 115 115 115 118 118 116 116 115 115 115 116 117 116 116 115 115 116 115
3AISH 120 120 120 122 120 120 120 120 120 117 125 120 117 120 120 117 117 118
4140 130 130 131 130 132 132 131 130 130 130 130 132 130 130 130 130 130 130
SHI6A 170 158 160 160 161 170 163 156 155 154 169 152 151 156 145 148 146 146
6HI13H 208 210 206 208 211 212 209 215 210 206 210 208 209 210 200 203 198 200
7JHI7TH 256 257 256 255 259 256 257 253 253 252 255 256 253 254 250 250 249 250

8118 H 282 288 288 290 287 291 288 280 284 284 282 280 280 282 270 272 274 272
9HI13H 291 292 291 292 293 291 292 290 290 2901 289 290 290 290 283 285 285 284
1071780 235 235 235 235 235 235 235 235 235 235 235 235 235 235 235 235 235 235
IMHISH 206 205 205 201 200 200 203 205 203 202 200 198 198 201 200 195 196 197
2A20H 155 150 150 150 147 147 150 155 150 151 150 145 147 150 150 145 149 148
Hioyf: 1 H 140 3430 3529 3425 3490 3573 3440 3481 3445 3477 3612 3428 3554 3529 3508 3581 3450 3508 3513
2H 16 0 3401 3441 3430 3468 3401 3466 3435 3481 3455 3518 3479 3490 3483 3484 3401 3505 3479 3462
3HI5H 3403 3463 3479 3319 3449 3481 3432 3506 3449 3449 3494 3481 3403 3464 3398 3398 3416 3404
45114 0 3446 3320 3395 3439 3371 3371 3390 3426 3401 3367 3320 3504 3426 3407 3479 3371 3371 3407
SHI16H 3306 3361 3425 338 3294 3428 3366 3411 3411 3437 3253 3384 3440 3380 3490 3437 3398 3442

6713 H 3455 3541 3494 3500 3464 3473 3488 3502 3490 3493 3502 3462 3532 3497 3450 3517 3513 3493
7HI7TH 3428 3398 3388 3384 3435 3419 3409 3415 3431 3402 3388 3431 3428 3416 3402 3441 3468 3437

8H I8 [ 3499 3378 3485 3459 3472 3444 3456 3459 3419 3510 3452 3468 3499 3468 3459 3525 3499 3494

913 H 33% 3330 3379 3378 3311 3390 3362 3325 3339 3366 3291 3352 3325 3333 3419 3325 3406 3383
1017 B 3348 3322 3348 3295 3307 3348 3328 3388 3241 3348 3281 3374 3374 3334 3320 3320 3374 3338

1A I5H 3355 3361 3520 3432 3281 3407 3393 3420 3414 3505 3493 3426 3326 3431 3327 3480 3348 3385
12H20 0 3394 3483 3443 3402 3472 3430 3437 3472 3432 339 3420 3420 3405 3424 3339 3367 3394 3367

pH 1J114H 806 807 807 809 807 808 807 808 808 806 808 809 808 808 807 808 808 808
2160 814 818 817 816 815 815 816 816 816 816 814 814 816 815 816 817 815 816
3HISH 805 805 805 804 804 806 805 804 805 805 804 805 803 804 804 803 802 803
4148 807 808 808 808 808 807 808 808 807 807 808 807 806 807 809 807 807 808
5H16H 805 803 803 804 803 802 803 804 802 805 802 803 803 803 802 803 802 802
67130 795 802 805 804 802 804 802 801 802 803 803 804 803 803 802 800 803 802
7H17H 804 806 805 801 805 806 805 804 802 805 805 806 804 804 803 804 802 803
8HI18H 808 808 806 808 808 808 808 808 808 807 806 806 808 807 806 807 806 806
9HI3H 806 806 806 806 806 804 806 805 806 805 807 806 807 806 805 805 805 805
10H17H 824 825 824 824 824 823 824 824 823 824 824 822 821 823 823 822 823 823
IMHISH 829 828 828 829 829 829 829 829 828 827 828 826 830 828 829 827 827 828
12H20H0 838 838 839 838 838 838 838 838 838 838 837 836 839 838 839 838 837 838
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‘A 1 2 3 4 5 6
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2H16H >D >D >D 15.5 135 140
3H15H >D >D >D 200 19.0 20.5
47140 120 >D 11.0 11.0 11.0 11.0
5H16H >D 120 >D 120 11.0 120
6J113H 115 >D >D 13.0 125 13.0
7H17H >D >D >D 150 13.0 13.0
8H18H >D >D >D 215 20.0 190
9H13H >D >D >D 19.5 180 200
10H17H >D >D >D 140 13.0 130
11H15H >D >D >D 130 11.0 13.0
12200 >D >D >D 14.5 12.5 145
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