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Report of Diacavolinia sp. (Mollusca, Gastropoda) observed in Toyama Bay, Sea of Japan

Shouzo OGISO and Yoichiro KITANI

Noto Marine Laboratory, Institute of Nature and Environmental Technology, Kanazawa
University, 4-1, Ogi, Noto, Ishikawa Pref., 927-0553, Japan

Abstract

Nine live pteropods were captured off the coast of Noto Town, Ishikawa Prefecture, in the Sea of Japan
(37°16'56.76"N 137°15'19.80"E) on September 16, 2025. After laboratory observation, they were identified as

Diacavolinia sp. and preserved as specimens.
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The First record of Snapping shrimp Alpheus bisincisus De Haan, 1884 (Decapoda:
Alpheidae) from Ishikawa Prefecture, Japan

SOMA KYOTANI

Course of Marine Resources and Environment, Graduate School of Marine Science and
Technology, Tokyo University of Marine Science and Technology 4-5-7 Konan, Minato,
Tokyo 108-8477

Abstract

The snapping shrimp Alpheus bisincisus De Haan, 1884 is widely distributed throughout the Indo—West Pacific
region. In the present study, one specimen of A. bisincisus was collected from the Sea of Japan coast of Ishikawa
Prefecture. This represents the first record of the species from the prefecture. In recent years, northward shifts in species
distributions have been documented, driven by increasing sea surface temperatures associated with global warming and

the influence of warm currents. The present record may represent an example of such range expansion.
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Figure 1. A specimen of Alpheus bisincisus De Haan,

1884 collected from Ishikawa Prefecture on October 7,
2025. KPM-NH 5374, male, 8.4 mm CL. A, lateral view;
B, dorsal view flesh. Photo by T. Sato.
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Figure 2. A specimen of Alpheus brevicristatus De Haan,

1844 collected from Ishikawa Prefecture on October 7,
2025. KPM-NH 5375, female, 10.2 mm CL. A, lateral
view; B, dorsal view flesh. Photo by S. Kyotani.
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Record of Trochus rota (Mollusca: Gastropoda) from the Noto Peninsula, Japan
Ibuki MIYAZAKIY, Yukimasa HIGASHIDE?, Kenji TOYOTA® and Luna YAMAMORI?

YDepartment of Bioresource Science, Faculty of Agriculture, Kyoto University,
Kitashirakawaoiwake-cho, Sakyo-ku, Kyoto, 606-8502, Japan.

YNoto Marine Center, 3-47 Ossaka, Noto, Ishikawa 927-0552, Japan.
3Department of Bioresource Science, Graduate School of Integrated Sciences for Life,
Hiroshima University, Kagamiyama 1-4-4, Higashihiroshima, Hiroshima, 739-8528, Japan.
“Seto Marine Biological Laboratory, Kyoto University, 459, Shirahama-city, Nishimuro-gun,
Wakayama, 649-2211, Japan. 2025. Record of Trochus rota (Mollusca: Gastropoda) from the
Noto Peninsula, Japan. Report of the Noto Marine Center.

Abstract

Trochus rota DUNKER, 1860 is a marine gastropod of the family Trochidae. This species is distributed along the
Sea of Japan coast as far north as the Noto Peninsula, inhabiting intertidal to shallow subtidal zones. Although the
Noto Marine Center has surveyed rocky-shore marine biota of the Noto Peninsula since 2008, 7. rota had not been
recorded until 2024. In 2025, however, the species was discovered on the rocky coast at Ossaka, located in the
northern part of the Noto Peninsula. We counted individuals using 60 x 60 cm quadrats at three sites: (1) an
artificial rock-filled seawall facing an inner bay, (2) a natural rock reef facing the inner bay, and (3) a natural rock
reef facing the open ocean. Shell size was measured for all individuals collected at Site 3. Trochus rota was found
at all sites. Site comparisons suggest that the species is more abundant on the artificial rock-filled seawall, which
provides numerous narrow crevices, and that it favors more oceanic environments relative to inner-bay conditions.
Shell-size distribution indicated the presence of both young and mature individuals; however, reproduction could
not be confirmed because no very small juveniles were observed. The species is absent from mollusk lists of the
Noto Peninsula published up to 2004, although scattered earlier records exist from the region. Its recent appearance
may be associated with rising sea temperatures. Continued monitoring is necessary to determine whether this

represents a transient occurrence or a broader distributional shift driven by environmental change.
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A comparison of burrow morphology in boring bivalves at Noroshi, Suzu City
Ibuki M1YAZAKIV, Kenji TOYOTA? and Luna YAMAMORI)

DDepartment of Bioresource Science, Faculty of Agriculture, Kyoto University,
Kitashirakawaoiwake-cho, Sakyo-ku, Kyoto, 606-8502, Japan.

2) Department of Bioresource Science, Graduate School of Integrated Sciences for Life,
Hiroshima University, Kagamiyama 1-4-4, Higashihiroshima, Hiroshima, 739-8528, Japan.
3) Seto Marine Biological Laboratory, Kyoto University, 459, Shirahama-city, Nishimuro-gun,
Wakayama, 649-2211, Japan. 2025.

Abstract

Boring bivalves excavate a variety of substrates, such as wood, rock, shells, and clay, through both mechanical
and chemical processes, and are recognized as important ecosystem engineers. In Japan, however, interspecific
comparisons of burrow morphology among bivalves have not yet been conducted. The 2024 Noto Peninsula
Earthquake caused major crustal uplift, raising the rocky coast of Noroshi, Suzu City, Ishikawa Prefecture, by
117-147 cm. The newly exposed boulders and bedrock contained numerous borings made by several species. We
therefore compared the burrow morphology of six pholadoid species and one ungulinid species inhabiting the
uplifted substrates. Measurements included shell length (SL), burrow length (BL), maximum diameter (max D)
and minimum diameter (min D). Species were compared using indices such as SL/BL, BL/max D, and a burrow
slope-angle index (0) derived from these measurements. The SL/BL ratio was significantly higher in the ungulinid
Phlyctiderma japonicum, suggesting that differences in boring orientation between ungulinids and pholadoids
influence burrow form. Among pholadoids, slope angle differed markedly between Penitella gabbii and Pen.
aikoae. Significant differences in the ratio of maximum burrow diameter to burrow length (BL/max D) were also
detected between Parapholas quadrizonata and Pen. gabbii, between Par. quadrizonata and Barnea fragilis, and
between Pen. aikoae and B. fragilis. Although previous studies have suggested that pholadoid burrow morphology
is determined primarily by bedrock type, our findings highlight clear interspecific variation. Additional data on
burrow architecture will help clarify the roles of different boring species in substrate modification and habitat

formation.
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WFFEHEEAE R Z B2, 2024) . ZAUC L0 | ) IRERINTRE DR (377 317 407N, 137° 197 407
E) 2BV TIE 117-147 cm ORI OMEL 1A Ue (36,2024) , 2025 44 A2 L2 Pef el &ls
L0 ARHEOTFH U izdiif R L OV IS RO M BRI X A BRSNS EGED bz (K 1A),
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) 1R ER N TH AR D P v = LS 5 VT BRI SOWERBY, 1849); [X 1E* =771 Barnea fragilis (G.

FOTFHLW FHOlsAZ N~ — 4T 1% H B. SOWERBY II, 1849); IF-IayY~AXNA
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Parapholas quadrizonata_(L. SPENGLER, 1792); LAY
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R A =D EAEEETATHBEDROON (p<
0.05),

0.15] —————
0.10
o)
©
=
0.05
0.00 -
_ _ & A
o o T S
4(,40 ,2:)' /)p s /}ﬁ Py
S S
//4\ D

4. 2L HJE 6 FHO B I ERMA 0 O (B
EHA:n=7, DEANTA:n=11, F=HFA:n=
9, =4 HAERF¥:n=9, =4 HA:n=10, 9=
YV ARXI A 0 =7). =T—/3—1% 95%I5 X
fijZ7R7°. *: p <0.05.

6 FRD B OHfEREE (BL/max D) ONEHEA X 5

WoRT, HERELEIX T T A AT A TROR/NEL,

=FTAERFBLIO=F T A TR REVHERIC
HoT=,

Shapiro-Wilk fREIZLY, —H DT —XIZIEH
PERTRD B2 72 728, Kruskal-Wallis 1 i€ (2
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FVZ B EAToTLZ A, D7 2 BHCHE
ZENRSATZ (p < 0.017) ED7=, Dunn test {285
HERMREEZITV, Holm MIEZITS7ofER A=
FALEEHTA(p <0.05), =AHALEEHTA(p <
0.01) , BEATAL=AHA (p< 0.05) IZH B =D
HEhe,

B

=A AR L, LRI O &2 B D
JEEICIAT, 2B ROA DI TAERLT
WD (- KB, 1933), — T 72N\ THAR
DY T AL, FEOBEMA IR ORI, 3% 1
ZHROND AT TZEALL TODER T3 BlEss
Nz (K 1H) . 2078 AFEO B E 1 Tdmsizs
WEBELNWREELRD, ZOZLIZEY, K iZ=F 4
A FREFEEHEL T SL/BL AKEVMEEE-T-E
EZHND,

A=A T AFHITB T, ZBILRE O
A TAERTRC=ATANHZED 2-3 FRE, D
FEATARLEETHTAN VS ERELSND (NE - K5,
1933), LU, ARE CIE=F A ERFO=AH
ALTEATAREETANH B2 5 FLIRE D FE S
IR SN2 5T, A EIOFHAE TIIRE IS %
LRE DA E B FBIZAITORNIERC, AR
DA OFIE THY | IR E L TODHE R
DHEARERETETCVRNIER, ZOERKTHLHE
EZ2HND,

=F A FRHCB T LB A ORI LIX, £
FEHAR=ATADTNDOTIRD, DB/~
TR THHZEWRIB S NI, TEHAIAR5E
BIAIKE OREE 2D (58, 2017) | BHEE L Hik
DR/ IS (K 1B) , Eio, =4 A IHEHIR:
<, AP OS I ORREE D/ NESWELRZFFO (K1
F), 25l A RFHELZ ORIV TiE
BB DEDERD I U720 VR
WMTHDH, ZOLIRBEIIERED R | Lk fl R
IS b D EE 2 BD,

FATHFTRIZR W T, =4 TA R HEO R /PR
VRSO A5 B Ul R R O BE DL



I
i

s

EIR R BB 15T

r

&b (PINN et al., 2005) , LU, AAFFRIZEST,
=F A LR E G ERO R B EEICB
T, ORISR 220 525 F e RSz, —
J7C ARAE TR EAED RO T2 |
iR BE BRI 1D BL U RE O 2R FLIRFE D 2 b A R A
FTHIENTERD 2Tz, BRI, =F AR O—H
DFETIE, BRIV AR EZE S5 EN
HHILTIY (ITo, 1999) , LR > THRADIIR
WAL T D RENE I+ AR E SN D, 2R LI
Be BB MR B RE D FERBAEI 35728
(ZId, E BRI RED ZZ R OFEAM AR /[ KT
D, SHITBEERBEELL, T ENOFED
BIUBRBIZ OV TORBRAFREL TV EIZEy,
ZNHDOZE AL FAD EE O e Xy M H
R T REN AR T2 L E R DD,

A

ARFEIZHT0, FHKRFZRFRE BIRBHEFTE
o s O R I AR A S i s
2o, ANRMEEERFFA 2, YiZiaTo
FETF A BN W, OEMFEESNH L H—
DR EERITIE, FHETF AT OB i
TENTZIED SCRRE TR RV 272 W, 208D
THEH#HRL BT D, RBFIEIL ISPS B 4F %
JP23K 14263 (fR3& : ILSFERAR) DB A 52T C i
Sz,

51 FSTHER
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the rock-boring bivalve, Barnea manilensis
(Pholadidae). The Veliger 42 (2), 157-168.

HERFRANT TR HEE AT IR A 22 B 2%, 2024, 50

6 4 HE R ¥ B HIE O G i, 52 pp.

21

BZs BRNTIRIELZ 3510 2 ZRALME A B B DT RE L

https://www.static.jish
in.go.jp/resource/monthly/2024/20240101 noto 3.p
df (2025-11-25 BB ).

KELLY, S.R. A.and BROMLEY, R. G., 1984. Ichnological
nomenclature of clavateborings. Palaeontology 27:
793-807.

PINN, E. H., RICHARDSON, C. A., THOMPSON, R. C.,
HAWKINS, S. J, 2005. Burrow morphology,
biometry, age and growth of piddocks (Mollusca:
Bivalvia: Pholadidae) on the south coast of
England. Marine Biology 147, 943-953.

PINN, E.H. & THOMPSON, R.C. & HAWKINS, S., 2008:
Piddocks (Mollusca: Bivalvia: Pholadidae) increase
topographical complexity and species diversity in
the intertidal. Marine Ecology-progress Series, 355:
173-182.

EnARBEZ - [ B S AR L2, 2022, LR E AR THET
TR OWKCE AT T DA A LZ D
AR, AL, 20 13-18.

FH 2505 - SRR AR, 2003 =40 A R i Hoae
TEREL 2R E OBIR. 1A, 73: 5-19.

TR, 2024, FFI64E 1 ] 1 HIEAERER -5
BICEDMEERIGE. FOER, A)lREIR
.

TURNER, R. D., 1954. The family Pholadidae in the
western Atlantic and the eastern Pacific, Part I —
Pholadidae. Johnsonia, 3: 1-64.






DEMFES LBV Z—IFFERE 5 31 5 23-25 (2026)
Rep. Noto Mar. Cent., (31): 23-25 (2026)

AN B AN FB1T 57 #3833 RXF T = Cosmonotus mclaughlinae D) FLEk
A ERESE 123% oK TR 1 JEE B ETHE !

DA IRR S ER H ARMESER BRI S0 & — EE SEBRER% . A )| VR BERERREE AT /N L 4-1 (T
927-0553)

2R KPR BE B AR TER, )1 B E IR 4 T (T 920-1164)

SN RFRFPE A LR PR, AR R AR B8R 1-4-4 (T 739-8528)
*FT2E 5  ktsunoda@alumni.tus.ac.jp
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Abstract

In this study, a specimen of the genus Cosmonotus collected by dredging at a depth of 105—109 m off Ossaka, Noto
Peninsula was examined, and it was identified as Cosmonotus mclaughlinae. In Japanese waters, this species has
previously been recorded from Sagami Bay, Suruga Bay, Kii Peninsula, Tosa Bay, Tsushima Island, and Goto Islands,
but not from the Sea of Japan along Honshu; thus, the present record represents the first occurrence from the Sea of

Japan along Honshu and extends the northern limit of its known distribution.
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iz

IREH=JF Cosmonotus (1| H Decapoda: 7 ¥t 4 =F} Raninidae) I%, 7> 1A TAEH = Cosmonotus
genkaiae, 3V /3AAET = C. grayii, BEOTX/NAAEH = C. mclaughlinae O 3 TSI TISY (DECANET,
2025), Wb B ARITHEIZ £ B 975 (TAKEDA & MIYAKE, 1970; K15, 2024) , 7€, C. grayii (kL ClaAE
A= ORI DN TNTZ23, Takepa et al. (2022) PR 15 (2024) 1280, [22E T = | LN TEAEAD T
\Z C. grayii & C. mclaughlinae DIRRI730% FIREVEDM RS AL, TR FN4 SSFRS VT,

THRAAEH =X C. melaughlinae |25 L TIRESIZFn4 ThHY . RORTMIRKIZFRO HILD 1 JIO YA A
(28Tl iR 2 BRSO N DTZRBRIRHEIC k72 (K 1:5,2024) . AFEITA L R RFEIZIAS AL T
WD, ARIELDHOHE ST A2\ (SEO et al., 2018; Takepa et al., 2022; K15, 2024) , AFH ClAEE
ED DS N2 7 2R RE A =D T AN H ARUHAIRI SRS L OHE T ~ D3RIk B e L T A,

Pt Ry, B OEE 50 cm, B O3 20 em, 73w
£ 100 cm, B8 15 kg OfEiSH L~ (5121-B, ¥k
2024 4= 12 H 25 BIZAIRKEEER H ARUEHRER LT ASHRES . a0 2 A,

gL B — IR DA FEE M T HIIE I BONTZAAE T =@ F AT 0.1 mm FEEOT
T, AN BERESRE R BT I DO KR 109 m  PHLIXAEHWTHIEE R EZZHRILZ, D%
(37°17'25.77"N 137°15'49.99"E ) 7> 5 K ## 105 m 80% % ) — /L CIRAEL , DEMES BB Z—
(37°17'37.47"N 137°15'54.94"E) ® 381 m XfiZF\ |2 A (NMCI-AR.) & U CB k- UL 7=,
TRy EREEATIR 0T,

Figure 1. Cosmonotus mclaughlinae. A: dorsal view of the specimen, B: antero lateral margin of carapace, C: anterior

margin of carapace, D: thoracic sternum. Scale bar for A is 2.0 mm.
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£ RS SE e AR IR - JER B AN B AUHINZIT D7 #3324 = Cosmonotus mclaughlinae D WIFEEE

FEREEBER

72 NaxE 4 = (Fig. 1)
Cosmonotus mclaughlinae TAVARES, 2006

NMCI-AR. 1152, # 1 @& (FiE 3.6 mm, F & 4.2
mm) | 1)1 B EERERREE AT, KR 105-109 m,
RLwUFREE, 2024 4712 H 25 B /IARE IR - JER
FLIERSE,

FREHMEAIL, AT V FRIOEIAIZ S L%
K< (Fig. 10) ; FoaiilixiE 1 xHictividie (Fig.
1B) ; IRAFRIEAIE (Fig. 1A) ;55 4 M F AT D5
L 7= B 511 TH02 <& 805 (Fig. 1D) 5 56 4 fig I
B G5B 13 = (Fig. 1D) 72 & O R5# 0% TAVARES
(2006) ° K 15 (2024) DIRFT T X RAREH = C.
mclaughlinae DOFEHE—EL | [FEAFEE X RISH7,

ENICB T HAFEOFEERIT ., FEE, BRI, A2
s, HEE, HEBLXOLESBICESN TR
¥ (TAKEDA et al., 2022; K+, 2024) . A H AU
HOFEERITZ, ESN T, L= & AR 3
T (A 71Ve | iEE G | Vet
VR YT R RRATY VTR, TP — b
HHERAEEIL TS (TAVARES, 2006; POUPIN, 2008;
SEO et al., 2018), = D7z | ARG IIAFEDO AN A
AN I 1T HWIFEERIT 72 D L [RIRFLZ . BEAF D 70 A
WAL HT T b0 &5, BTN O I AFE TV
NRAZEH = LRFSI TR AHY | 76T
PED [AZAEH = FEARD BRFD RSN TWD T
% (TAKEDA et al., 2022) \ AFED /3T ARSI HIT
FHTS D FIREMED D,

DEWHES LD\ Z— O FH 2 B T TAEA
BERDBRCBHER o7, T ELELRL B
%o AT B AR FHEMERERE B AUE 7V — 7 3
EHEREOYE ((RE /IARE) 252 TEES T,

51 TR

DECANET, 2025. Cosmonotus  Adams, 1847.
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https://www.decanet.info/aphia.php?p=taxdetails&
id=205801. (accessed on 28 December 2025).
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Abstract

From March to April 2025, mass strandings of the sandy-bottom-dwelling heart urchin Lovenia elongata were
recorded at three sites on the northeastern Noto Peninsula. To clarify spatial differences in stranding density,
variation in test size, and the factors underlying these patterns, we conducted visual counts of stranded individuals
and measured test length, width, and height for approximately 50 collected heart urchins at each site. Stranding
density varied substantially among sites, being highest at Nunoura, followed by Koiji and Jike. Significant
differences in test size were also detected: individuals from Jike were the largest, those from Nunoura were
intermediate, and those from Koiji were the smallest. These patterns are likely explained by a combination of
factors, including differences in pre-mortality growth environments and population density, as well as post-
mortality transport and accumulation processes influenced by coastal geomorphology. Because strong cold waves
were recorded in the Hokuriku region during the preceding winter, acute cold-induced mass mortality was likely
the primary trigger of the strandings. This study provides fundamental insights into population structure and post-
mortality transport dynamics, contributing to better understanding of the drivers of spatiotemporal variation in L.

elongata within coastal ecosystems.

IXC®HIZ

WIS LR EE DTN OE, H<D A& OBLEED TEZ (HFABLE, 720), EFTIE, &
EYOWEITE —TFa—I 7 LU TRRILSI, MR EREO RS, ImAEW DI, FMFH O ORI
7R HRIEL TEBSILTND (B, 2024) . 72, AN O BECFIHO LT, WHED OB AR AERERO
RIEHAR T D720 DOFEEL TR DG E 5332 (BOTTERELL ef al., 2025), SHIT, IS A1
HEEHCREREICEET2E R TEEINAZELHY UNGD, 2017; A /MK, 2022) , B —F =
=T FERIHO—TERREL TIE DT HITND,

W IR T DEEMIT AR EN LD INORERS L, KA A OB & £05 (5K, 2024)
ORI T L 72 2 Tl RIEA NP WEE R OAEMBITD EIF oA ZEN RIS TEY
(GARCIA-DE-LOMAS et al., 2019) . ZIHDOBIZ2CF0ERI LR A AE W) D A5 S0 /0 AT RitE 24012 95 7280 D Habf
GRS, Fo, ORI CORE L, BT EOEERHESC K EESEOREBMBEEZHALNCTD
WICDRELT2D,

U= RERmEICARTAERES, EEPICE> TAERE T RIEREICKRBISNS (HH D, 2019),
A )INIRCIERTE Y 16 Fl, #5708 17 A STV (B D, 2020; KOHTSUKA ef al., 2024) . Zhbw =5
XL EELIELCENLIZLIEE —Fa—30 70 Bihs, REREO B Thires4 77
Lovenia elongata 1%, AR« KFVED RTINS IL AL . £ OFPHITEY & — 2B D A5
B SHIZHANSLA =AY 7 ALERIZ E T M 515 (ROWE & GATES, 1995; LEE & LEE, 2023) , [ENTIE,
JBAR = B 8 D\ ME L I LLRE O MU 2 A 32 Ll ST D (FEH, 2000; 83K, 1979)  AFRILEEC
I RONDITH DL T ZOARRIZE T 551 71E4 720 ) (PEARSE, 1969; FERBER & LAWRENCE, 1976;
SAITOH & KANAZAWA, 2019; SAITOH, 2022) ,

AHBFZETIL, 2025 4F 34 HICHER LB ALHER D 3 HiL (Fig. 1) CEEBRSNIETA TV T /DO RKRIEE &
RFGT, MU COEEFBESLCHE I ARDER 2L CTEE I —NCHETDERICOWTHRFLZ, =
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HEE B ALBEROWE BT DT X T T 7 O K=

DFRANL, AFFFRPNAED K EIER O A BB (ARG O BMR A TR 727 7 7 d hin
ARER DL TN AT =X L 2R DT D IEHE R i35,

B E Tt

2025 4F 3 H 22 B A EBEREREE B HT A7 1 D
5 (Fig. 1, 2A;37°20'37.4"N 137°15'15.4"E) 128
WCT U7 VO REEE MR LT, 7% M
50 fERZERAEL | Bl Tk (test length) | 2R
(test width) . %75 (test height) Z¥5% 0.1 mm DT
DA )X ATHIE LT (Fig. 3), T Dk, [F4E 4 H
9 HIZHERUWIREZZFNIZLZA, Bl&fET 7
D ERSNTZT20  BHRIZKOHERE 7T Re 72 8 (K
ZRBEHLT, 61, A4 H 10 BICA)IRER
PN = IR BT 9F 52 (Fig. 1, 2B ; 37°29'39.1"N
137°20'37.6"E) . 4 H 12 HIZHERHET LI (Fig. 1,
2C;37°22'16.2"N 137°14242"E) ICB W TH 7 7
JRED KN EZ MR LTz, b 2 #igizs
Th, AHIC X0 FTREZ (8 2 2 EH LT,
Fio, W ENDZNZEINT A AT 50 8 A5
LU TRBRFPICRBIFY ek ki, w2k
FE 0.1 mm OF P XX TRE L, sHL7- 8
BRO—EIT, DEWLES D WEZ— T8 Ek-IL
STz,
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Figure 1. Locations where a large-scale stranding of
heart urchin Lovenia elongata were confirmed.
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BRI T DA EIAREL D ZEM /3 I DN T
1%, Google ~ 7 DFHAIFEREA VT A i O
MR REEZIEL, AT LB ELR L)X
T, R REC M E (L) O BEfRE FLIR IS RE
M7=, Fiz, FHAIL 72 MR 0% & | 3408, 2% 0&
(2% LT Kruskal-Wallis #E 217720, A B =D
I Y5 1% Dunn MREZ FE L Holm {EIZLD
% B IEZAT /2o 70, MAHENTIZAT R(S—
gy 43.2:R Core Team, 2025) Z AW TITR0,
stats /37— (/X3—Va2 4.5.1:R Core Team &
contributors worldwide, 2025) ¢ kruskal.test B%533
FUNFSA 78w —2 (8—2=2 0.10.0: Ogle ef al.,
2025) @ dunnTest BAEAAE H L=,

FER

i, FE DO 3 WS CEE LT VT U8
I WG AEGELDY 4 [l O %R M
BT 5L R LU (Fig. 3), ZROORMIZE I
(1986) 3L TX Clark & Rowe (1971) T4 777
L. elongata DFFRIEEEL TRELIENEE—EKL
Tro LTZ3o T, RFGE TR 727 7 VF R T H
T T I ERIE U, ARV T 2,570 fE R, 55
T 524 {E{AR, ZRBEC 3,940 [ER DT 27 7 7 D
ME % SRS L, D OEE MRS SHE L
7245 M A 0D A I R4 BE LT il S ] C Rz
INFRDAVTZ o 575 R 1A T C e i< (44,8
{EA/m) | 785 (19.5 {4 /m) | <752 (1.2 {8 {&/m) D
IECTH -7, SHURESFLEIFIITZRIT AL Tk
0. BN OAEBRHBITIEEAEEFL TR0
720 EEAERPHOSATRILE L T, AT TIRE RIS
DT DNAFAET DRI X E 36V TR A AR D &
B THEPL TV (Fig. 24, a), FF CTILEBE
TR 721 AR IR > CEEAA TR DS AW EL RIS
YL CHERES N7 (Fig. 2B, b) . R ClITHE+ 5
FREBOEBEZ T ANVTTIRO > T 5
FE R HRIRIZ A L Qi (Fig. 2C, ¢) .
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Figure 2. Detailed geographical features of the three locations. A and a represent Nunoura, B and b represent Jike,

C and c represent Koiji. The arrow (C) indicates Benten-jima.

ZD 3 HURIEW T LS B ST DA T
ot EEAE RO LM AR TR SIZ 8725
FefAa R LTz,

A SFR RO 3 RIS O TERELZET
BT 7 Ik OFHANE A Kruskal-Wallis #2128
DECHRLT= LA ek L iR 3 DT 4 uh Hit
MCHBERENGEOLN (p < 0.001) (Fig. 4), &
FIZ2\WC Dunn #7E (Holm fiiE) #1772 ~72L2
A AR OB R T AR O AR LA B ICKREL
(p < 0.01), FFEOMEAFHIAMHEVSIHIZKED -

72 (p < 0.05) , FEIRIZDOWTH RO 2N RS,

AT OE AT TR ORARTEL A FITREL (p <
0.01) . SFEDEBFEIAH LS HITREN -T2 (p

30

<0.05), —J7., %E CIIAR M EFEOM KBNS
KEOBBTELV A BICKED 7228 (p < 0.01) , Af
HESFREOR CIIARBRZITGRD LN o7z (p =
0.39),

BE

ARFFETIL, RS AL 3 Hi A CREL
PTG 8T T DRI AR ETEE R FED ., HIFEAY
LTI THY N RESEIRHZ LRI L)
Llpolo, B ARIITFR TRA, MHAHRH, &
B TR /NS, — BB A Cheb i<,
B, FRONETR F Lz, ZRHD/ 37—,
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Figure. 3. Measurement parts of the heart urchin Lovenia elongata. Dorsal view (left), ventral view (middle), and

lateral view (right). The enlarged view depicts the four genital pores.

RO B EREE A KT 5 A X728 R DE
AHEHREY KT DEEELND | BRHERK
DEEHIERLEREREE BN,

AR HOIT- LR EIR, e T X T T 7358
CTURNCAEBRL TW R B BREE, fEE R &, iKE)
7oL D JRPTEREE OE W& L TS AT HENE
DE, V=TI, A BBREOZ RSk EE
RIAL 2RI A RN T HEN BN TND
( SELLEM et al., 2000; SELLEM & BOUHAOUALA-
ZAHAR, 2021) . FFIZ, A & F O AR Cldk
ECHBRZRZITERO LN Teb DD | R B &
VMR X BA 2 A E S A DAL, A T O 8 AR 1
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S>THEAZS (HUGHES et al., 2012; SELLEM &
BOUHAOUALA-ZAHAR, 2021), ZODOZ &, 45 HiS
WCEEE LT EEREER R DB S IR L T
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BT DY AXBIROZLBLZ T TS REMEL S
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MR ED, ZDTD | A H TR I T & 5 TR
T AVILRERMHR EEE YD TE LT Wi
PRI IR DR BN K E D> T L HEN S ND, AT,
HIFAZ LDEFER R OFENZT T ERTORHE
%5 B D HUIR 2 S S IV TV D ATEEED Z 2 6
D, b ULAMHJEL OWEICH N T, bebie T4
VT UDERBEENE ST E | RO BB
AL ECTZELTH, KD E<OEE I LI
THIEIT D, UV=FETIE, R E AR R B A B
FRERIGC TRELKEFTHILNMONTEIY
(WIEKING & KRONCKE, 2003; OURENS et al., 2013) .
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I CHHTE T Tl ERiO R E AN L
TV ATREMEZ A TEZRU,

SIS KREEAICOVWTE, 747
TN HEAEAE Y TIL AW 05 (SAITOH &
KANAZAWA, 2019) , £Z(ZHMN—FIIRE-2L
WK THCTEE L1335 21T,
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Figure 4. Box plots of test size obtained from each location. The plots represent measured values. A represents test

length, B represents test width, and C represents test height. * indicates p < 0.05, ** indicates p <0.01, ***

indicates p <0.001.
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Inquilines associated with Heliocidaris crassispina boreholes in the subtidal zone of the
Noto Peninsula
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Abstract

Following the Noto Peninsula earthquake, coastal uplift occurred at multiple sites along the peninsula, exposing
rocky substrates that had previously been located in the subtidal zone. Numerous large boreholes were observed
on these newly emerged surfaces, and many tests of the sea urchin Heliocidaris crassispina were found within
them. Subsequent observations in the present-day subtidal zone also revealed that many boreholes were actively
occupied by H. crassispina.

A survey of the biota inhabiting inside and surrounding of these boreholes showed that they were utilized by a
variety of benthic organisms, suggesting that boreholes occupied by H. crassispina function as microhabitats in
the subtidal zone along the Sea of Japan coast. However, it remains unclear whether these boreholes were
excavated by H. crassispina itself, and further experimental and observational studies are needed to clarify this

issue.
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IXC®HIZ

U = d5 EOZE DRI Lo TRI FIB AR E OWED FE R KO EF PO OBEAEHL Tk
0. ZOERESHMENITZLDOIAZZHTHZENMOILTVDJANGOUX, 1986), H1TH, 7AY D LT %
7 =& Strongylocentrotus spp. %7V =J& Echinostrephus spp.. 77V =J& Echinometra spp.|\Z{8EZNnD
—IEHOT =FHIL A AW TEBICERERY, TOFIIFIZLOKAEMER THIEN O TET
(RUSSELL et al., 2018; SCHOPPE and WERDING, 1997; CHANKET and WANGKULANGKUL, 2019; YAMAMORI and
KATO, 2017; ILI5F, 2021),

H AR T 5D LT Y%7 = Heliocidaris crassispina (A. AGASSIZ, 1864) MAEE T B, EDEILE
MEOEN B LB OEED AR R BRI AR T2, — 5T, 2024 4 1 H 1 HICRAELZERBR G
B RPN P N A U T RIS T AT XU = OB L Z B O Z B A b= (X 1A-C),
SHIZ, RO TR IIAREN 56 T 20 AR AONLZENL(HM 1D), ZHLOZELIFAT XU =7
HAL TWER I ChoTo L BESID, Afa Tk, BB L EOWEOWH THIZTAT XU =D RN A B 42
L. BN DAL A B I AEF A FIAE LT RA R E T D,

Figure 1. Numerous boreholes observed on the uplifted rocky shore at Kaiso Coast, Monzen, Wajima City,
Ishikawa Prefecture. (A) Rock surface with dense boreholes; (B) Close-up view of the boreholes. Various sessile
organisms such as bivalves, barnacles, and coralline algae are seen around the openings; (C) Remains of
Heliocidaris crassispina (test and spines) found inside a borehole; (D) Boreholes observed in the subtidal zone of

the same coast, where H. crassispina inhabits.
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Figure 2. Study sites of this research. Surveys were conducted on the rocky shores around the Noto Marine Center and

Hime, located on the east coast of the Noto Peninsula.
FEREEE
BROBEIREEFR
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(E.GEPP) ZINOVA 1958 2ME (5L, VU F YU Padina
arborescens HOLMES, 1896 X°7 %AV % Caulerpa
okamurae WEBER-van BOSSE in OKAMURA, 1897 72&
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Figure 3. The environment surrounding boreholes (A-C) and the organisms observed inside the boreholes (E-F). (A)
the overview of boreholes utilized by Heliocidaris crassispina; (B) Caulerpa okamurae; (C) Oulastrea crispata; (D)
The environment inside the boreholes, where no macroalgae were observed; (E) Rhynchocinetidae sp.; (F) Stichaeus

nozawae.

crispata (LAMARCK, 1816)73ifEL TV = (1% 3C), A B2 LHAEPIL T Y(YAMAMORI and KATO, 2017), 7 ={Z
THX0 =0 5HTHRIUIBEm N EFEL T, N LRI I > TR SR R M sE 3 A
RIS R REREI XA B L QU o7- (X 3D), 24 BUKWERRE THLEEZZ DD, Fo, BLITET
DOBIERERIT, KPR EDOT =D B D NHIER LTHXT=HDNNIA XTI EFSNTE
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Table 1. Depth and opening diameter of each borehole,

and test diameter and test height of the host sea urchin.

R Bi5WNo. RiTE RO®RE RE )
D LBESINBN 1 95.2 65.4 432 24.0
vz -8 2 111.2 7.4 57.7 34.8
3 95.5 86.7 50.5 30.0
4 94.1 86.7 54.0 34.2
5 1112 110.8 572 29.0
6 89.3 84.8 56.8 26.4
7 1152 86.7 43.0 23.8
8 90.1 95.0 525 29.6
9 83.2 74.3 47.4 23.0
10 79.0 66.0 38.5 19.8
Tty 9644123 828+140  S50.1+£68  27.5+49
E 1 78.9 58.4 41.8 21.0
2 51.0 48.1 44.6 22
3 69.8 70.0 44.2 211
4 111 933 42.1 245
5 1115 85.0 49.0 29.0
6 82.7 72.0 47.2 29
7 68.0 88.4 45.8 235
8 443 50.6 33.8 18.0
9 1.2 59.3 50.9 25.0
10 89.4 54.0 42.0 21.6
Tty 81.8+244 6794164 44147  229%29
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Figure 4. Comparison of the spine tips of Heliocidaris

crassispina from the Noto Peninsula and Shirahama,
Wakayama prefecture. The upper two spines are from
individuals collected in the Noto Peninsula, and the
bottom one is from Shirahama. The spines of the Noto

Peninsula individuals are more worn.
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Table 2. Biota of inside/surrounding environment of boreholes occupied by Heliocidaris crassispina.

B F7WNo. HEE (BEHEK RAAED F5— MERE (BE#)
- Ischnochiton boninensis Bergenhayn, 1933 73/ 7 2 £ 4 5 /74 (1) Haliclona (Reniera) cinerea (Grant, 1826) L5 % ¥ 514 X > (1)
SNBHWE L 1 . - R . . . . .=
Rhynchocinetidae sp. ¥ Z T E'f}0 leura D de Fonbressin & Michelotti, 1860 ~ ) LA Y ¥ > F v 7 (1)
Tegula rustica (Gmelin, 1791) 2> & hH > HF (1) Euplica scripta (Lamarck, 1822) 7 b I A H 1 (1)
2 Astralium haematragum (Menke, 1829) 7 5 %7 XH A (1) Anachis miser miser (G. B. Sowerby I, 1844) R4 74 (1)
Pagurus nigrivittatus Komai, 2003 2 A 2> ¥ KA U (1)
Haliclona (Reniera) cinerea (Grant, 1826) 174 % 14 A > (1) Haliclona (Reniera) cinerea (Grant, 1826) L5 % ¥ h A X > (2)
3 Reishia luteostoma (Holten, 1802) L A 774 (1)
Rhynchocinetidae sp. # 7 % T ERD—E (4)
Astralium haematragum (Menke, 1829) 7 5 ZH 4 (1) Haliclona (Reniera) cinerea (Grant, 1826) L5 % ¥ h A X > (1)
4 Rhynchocinetidae sp. 7t T ERO—E (1) Lottia tenuisculpta T. Sasaki & Okutani, 1994 3 € L £ 2 HE (1)
Pagurus nigrivittatus Komai, 2003 2 0> <744 Eh U (1) Pagurus japonicus (Stimpson, 1858) ¥ % kx> Fh U (1)
Paguristes ortmanni Miyake, 1978 /7 7' /1 £ A 3 2 /54 2 (1)
s Pagurus nigrivittatus Komai, 2003 2 0 <44 KA U (1) Haliclona (Reniera) cinerea (Grant, 1826) L7 %% 14 £ > (1)
) Echinoecus pentagonus (A. Milne-Edwards, 1879) L7 % ¥ 3 h 7 H= (1)
Purpuradusta gracilis (Gaskoin, 1849) X &1 7 (1) Haliclona (Reniera) cinerea (Grant, 1826) L7 4 % h A X > (1)
Tanaidacea sp. 2+ R BO—7& (1)
6 Pagurus nigrivitatus Komai, 2003 7 85> ¥ K7 Y (1)
Pagurus minutus Hess, 1865 LEF AR > ¥ FA Y (4)
Ischnochiton comptus (A. A. Gould, 1859) 7 2 £ 45 14 (1) Pagurus nigrivittatus Komai, 2003 2 0¥ <4 FH U (1)
Ischnochiton boninensis Bergenhayn, 1933 75 7 2 £ ¥ Z H4 (1)
7 Trochus rota Dunker, 1860 7 X4 FE> ¥ (1)
Turbo sazae Fukuda, 2017 %4 T (1)
s Rhynchocinetidae sp. ¥ 7 4 T E R —7& (18) Pagurus nigrivittatus Komai, 2003 7 A 7R+ FH Y (1)
Paguristes ortmanni Miyake, 1978 /7 7' /1 £ A 3 3 /54 2 (1)
Trochus rota Dunker, 1860 7 X4 F &> < (1) Haliclona (Reniera) cinerea (Grant, 1826) L5 % ¥ 514 X > (1)
Turbo sazae Fukuda, 2017 %4 T (1)
Pardalinops testudinarius (Link, 1807) %Y L2 (1)
’ Paguristes ortmanni Miyake, 1978 7 7’51 £ X 3 2/54% 2 (1)
Pagurus nigrivitans Komai, 2003 7 A 25> KA U (1)
Stichaeus nozawae Jordan & Snyder, 1902 2 7 TH (1)
Ischnochiton boninensis Bergenhayn, 1933 7/ 7 2 45 # A (1) Haliclona (Reniera) cinerea (Grant, 1826) L5 % ¥ h A X > (1)
10 Pagurus nigrivittatus Komai, 2003 2 0> 24> Eh YU (1) Paguristes ortmanni Miyake, 1978 77 7 7 £ X 2 2/349 2 (1)
Pagurus nigrivittatus Komai,2003 7 0> 24> FH Y (1)
" ! Ophioplocus japonicus H.L. Clark, 1911 =¥ 7 £ k7 (1)
Cardita leana Dunker, 1860 < 74 (1)
2 Cirratulidae sp. < X & % T 4 Bo—7& (2)
Pagurus minutus Hess, 1865 LEF H& v FH Y (1)
Ischnochiton boninensis Bergenhayn, 1933 75/ 7 R E 45 A4 (2) Cirratulidae sp. = X & ¥ Ih 4 R0 —7i& (3)
Cirratulidae sp. < X & ¥ 35 4 &0 —7& (2)
: Ophioplocus japonicus H.L. Clark, 1911 =K > 2 €t b7 (1)
Ophiothrix (Ophiothrix) ciliaris (Lamarck, 1816) £ 4" b 7' 7 & b7 (1)
Tegula rustica (Gmelin, 1791) A £ HH > 55 (1) Elysia amakusana Baba, 1955 7 X% 27 (1)
Cerithium dialeucum R. A. Philippi, 1849 3 ~JL b H =F 1 (3) Cirratulidae sp. < X & ¥ I'h 4 R0 —7& (1)
4 Cimatulidae sp. = X F A4 HoO—H )
Pagurus nigrivittatus Komai, 2003 7 B> < H > ¥ FA U (1)
Cerithium dialeucum R. A. Philippi, 1849 2 ~JL k H =F U (1) Ergalatax contracta (Reeve, 1846) £ X 37 7 7 (1)
s Pagurus nigrivittatus Komai,2003 7 022 H> ¥ FhY (2)
Ischnochiton boninensis Bergenhayn, 1933 5>/ 7 X £ %' 5 54 (2) Astralium haematragum (Menke, 1829) 7 5 %7 XH A (1)
Reishia luteostoma (Holten, 1802) L A & 4 (1)
6 Cardita leana Dunker, 1860 < 74 (1)
Pagurus erythrogrammus Komai, 2003 7 H < 2>+ FH U (1)
Macromedaeus distinguendus (de Haan, 1835) &7 4 7 %
Ischnochiton boninensis Bergenhayn, 1933 7/ 7 2 £ 4% 7 /74 (1) Pagurus minutus Hess, 1865 1 EF AR ¥ FhY (1)
Tegula pfeifferi carpenteri (Dunker, 1860) 4 7 21 X 517> 1 7 (1)
Cardita leana Dunker, 1860 <774 (1)
7 Cirratulidae sp. = 2 & % =71 4 Blo—7E (2)
Syllidae sp. > ) 2R —7& (1)
Lysidice sp. £/ A FtD—7&E (1)
Cardita leana Dunker, 1860 <7774 (1)
8 Cirratulidae sp. = 2 & % =7 4 FloO—7E (2)
Rhynchocinetidae sp. * 7 4 T £ 70 )
Ischnochiton boninensis Bergenhayn, 1933 72/ 7 X £ 45 14 (1) Astralium haematragum (Menke, 1829) 7 7 7 XH4 (1)
Cardita leana Dunker, 1860 < 74 (2)
? Cirratulidae sp. < X & ¥ I 4 B0 —7& (2)
Paguristes ortmanni Miyake, 1978 7 7 £ X 3239 2 (1)
Mytilisepta keenae (Nomura, 1936) £ 4 A 714 (1) Astralium haematragum (Menke, 1829) 7 7 7 XHA (1)
10 Cardita leana Dunker, 1860 774 (1)

Rhynchocinetidae sp. 7 T £
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The First Record of Scarus ovifrons Collected in Niigata Prefecture
Kanata SHIMIZU, Sachiko HARADA

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

Abstract

The Knobsnout Parrotfish, Scarus ovifrons Temminck and Schlegel, 1846, is a species of the family Scaridae,
belonging to the genus Scarus. The northernmost distribution of this species has previously been reported as Kyoto
Prefecture, and no records have existed from Niigata Prefecture. However, on 22 September 2022, three
individuals of S. ovifrons were collected from the coastal area of Nishiyama, Kashiwazaki City, Niigata Prefecture.
The collected specimens have been kept alive at Niigata City Aquarium. As these specimens represent the first
record of S. ovifrons from Niigata Prefecture, and the northernmost record for the species, we report them based

on the captive individuals.
XL

T A7 %A Scarus ovifrons Temminck and Schlegel, 1846 (X7 X ART AT XA @D ThDH, AFEITH
FEA T AL PE A O B EVE D DIR HHE A D IR A 3D (G, 2013), H ARMHANZ BT D AFEO R
FRIT A7 A RATT R M T (E LS, 2020), IKEF(ES, 2023) CTHREINHD, £z, ALBRITZACERT
EENTRVIRS, 2023), B L COERETERITA )N, 2022 EITHIE MG T I LBTA R CT 47 2 A%
3 EAREREL T2, 4 AR LB R IT BT R CoglRtsk s LOULRLER L e b7 | B ERIC K 3&% 22
IZIRET 2,



DEWEESNHW B X —IFEHE 85 31 5 (2026)

e JT ik

2022 4F 9 H 22 BICHTES AR Ve (LBTIZ 8 2
WX 1, X2) CTHEMME37em, fH 3mm) %
AWEEETo72, 7o, KEE FOKIELFHAIIL
Too IKIRDS 40~60cm DIESGIZT A7 XA LB bR
DIEREPEEN CODDOA R L. 3 EAREREL72(1X
3)o BAE LT EIRITHNR KGR~V v B AR
WAL, RIE T A AR PERERR 2REOFRE H#
ZhE(HES, 2013) 2 HVE,

PRAE U7 BRI IR T K iR TR - R LT
WD, T ERIE 2023 FEIZFETC L, il 2 fE A 1 {H
BT OBIDKE CHIE - B Thd, 4 2 fEE
ZRKMENLIRY BRI 20N Ch 77
B, B BT REETH o 1 EREREET DX 4),
il B 8 & 0 FH LT P Z L X A (Mitutoyo Y
CD- S20M: 500- 405) Z W\, 2R L KR, KE%x
0.lmm BN FCEHHAILFLER L7z,

X 1

Bk
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2 BRERG T MG TP LR R

3 BRERFOT AT XA

e

202025 4 10 A 15 HEHAD

T AT H A Scarus ovifions

4% 208.6mm, fEHERK 164.0mm, 47 56.1mm
ik AR IR TR (LT, 2B, 2022 4£ 9 H 22 H,
1E/KEZ, /KiR 27.2°C

HhEREC 1X, 10; MgESE: 14; MEIESEC 1, 5;

BEESLH T, 9.
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2022 9 A 22 HHTB T /KBTI . i ARE
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ZH

H AV I EHS - HR B ke E 12 A&
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DHZENHBILTWDA(AMD, 2009), Z<IEHAE
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AlREMEDMR S THY(Sudo et al., 2022), 4 [E]D
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HERR, 2013. A ARFEMRBEMBEEOFRE #
=HR. pp. 1137-1144, SMERF RS, FOR.

B S5 - RSO Tl ke - FH 22 57 58, 2023, I
I CRidrsNT=T Y ATE A(A v b X A HA
YhIEARY) ET AT HEA(RTHTZ AR,
H K& 53 51772258, 54: 44-46.



DEWEESNHW B X —IFEHE 85 31 5 (2026)

BRI i 2 - FRATEAT I Al TS PN 2B - I P A, 2022. Frontiers in Built Environment.Predicting
2020. FEHUEARBIOEBICESLARA future shifts in the distribution of tropicalization
AYgrEFE B Bk, IR B R TR E e indicator fish that affect coastal ecosystem
FEMFICER S, 11: 88. services of Japan. Frontiers in Built Environment,

SUDO, K., MAEHARA, S., NAKAOKA, M. AND FuJII, M., 7:1-14.

46



D LMESND ' v X —T5EHRE 5 31 5 47-49 (2026)
Rep. Noto Mar. Cent., (31): 47-49 (2026)

BRI CTREINT-tI T T T Oitsk
KSR AR )1 37

BT AKEEE~ Vv B AR, Hrik Wik it 7 o X Ve fin fLET 5932-445(T 951-8555)

The First Record of Macrobrachium japonicum Collected in Niigata Prefecture
Kanata SHIMIZU, Yuki ISHIZAWA and Noriko ISHIKAWA

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

Abstract

Macrobrachium japonicum De Haan, 1849 is a species of palaemonid shrimp distributed from the Nansei Islands
to central Honshu, Japan. On the Sea of Japan side, the easternmost record of this species has been reported from
Ishikawa Prefecture, and no occurrence has previously been documented from Niigata Prefecture. During surveys
of atyid and palaemonid shrimps conducted on 10 June and 9 July 2025 in rivers on Sado Island, Niigata Prefecture,
several individuals apparently belonging to this species were collected. At the time of collection, the specimens
were small (approximately 2 cm in total length), and definitive identification based on morphological characters
was not possible. The individuals were therefore reared until diagnostic characteristics became evident. In October
2025, two specimens were confirmed as M. japonicum. One specimen was anesthetized on ice, preserved in 70%
ethanol, and deposited as a wet specimen in the Niigata City Aquarium. These specimens represent the easternmost
record of M. japonicum along the Sea of Japan coast and constitute the first record of this species from Niigata

Prefecture. The present study reports this new distributional record based on the deposited specimen.
IICBHIZ

v7 77 H Y Macrobrachium japonicum De Haan, 1849 (%, Fd W45 SO AN P LI I B 57
FTHEERT T HERBO—FETHLH(EHD, 2014), HAVMHAIZISIT DR IRFLEITA)INRESN TV,
2017), FBIROT T R OFLERILT T =8 Macrobrachium nipponense MD#H T, AKX FE Tt
SHTUVARVE, 1976; BB, 2001; SLilI, 2016),

FADIT 2025 4F 6 H 10 HEBXG 7 A 9 BICHIBRERE N O TR~ m e FDREEAT TR,
AFEEBONDERERE LT, RERFORRITN 2 cm O/NUBERTE ST /oD i TR [FEE N TEIRD -T2
P, 2O, TERERIFF A AMKIC /22 ETEB 21TV, 2025 4 10 JIC 2 fAkEZET 77 T LREL
Too 2096 1 ERIIOK G REEL . 70% =4/ — /L CREEL ., BIRAEA L U CTHE i K IBAE DR L 72,

AP NT BRI, B AN 5 R RFL SR I L OHHE R COYIFLER LR D720 EARICESEZD
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The First Record of Macrobrachium formosense Collected in Niigata Prefecture
Kanata SHIMIZU

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

Abstract

Macrobrachium formosense Bate, 1868 is a species of palaemonid shrimp distributed from the Nansei Islands to
central Honshu, Japan. Although no records of this species have previously been reported from Niigata Prefecture,
one individual was collected from a river in Joetsu City, Niigata Prefecture, during a biological survey conducted
on 17 October 2025. The specimen was anesthetized on ice, preserved in 70% ethanol, and deposited as a wet
specimen in the Niigata City Aquarium. As this individual represents both the easternmost record of the species

along the Sea of Japan and the first record from Niigata Prefecture, I report it based on the preserved specimen.
IXCHIC

IFITFH T Macrobrachium formosense Bate, 1868 1L, Fd Va st s D AN FERLAFE 0 AT 957 T4
TERT AT RO—FETHLH(EHD, 2014) , FIBHRICBITDIAMOTLIRIIZNETREIN TR
D3(HK, 1976, FrRIE, 2001; HLili, 2016; HLili, 2017), 2025 4 10 H 17 BIZHIRE BN ORI TAY
BAEZAT TR AFEA | BB LT, BRE LT ERITORM IR 70% =% ) — L CHEEL , IRIRIEARL
L CHRR KRS ZDU L 72, 4 [EEREE U7 BRI B AV 512 IR FE B L OBHE IR CoYlidks
570 EARICIESEZZICHE T2,
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TR FE W78 3 AROBEHER N AHND70E ORI IV ATE
LIRIELTZ(GEHE, 2002, BH, 2014),

20254210 A 17 B, Bl BEGH(X 1) Z29Eh
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FyMH#EE 1mm ) ZHAWCTEMBREEITT2BE,
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%X 2, K 3), 70%TH /) —Z[EEL ., HRIREEA
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500- 405) ZFHV, 0.1mm BN CRAIL 7=, SEff H
RITIREZ O DHE R # ik TELI,

Fi, A RUEBE B R TR
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i
237 H = ()
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AL
IFIT7 T A=Y Macrobrachium formosense
SR 10.6mm, A 2+9/3, ZEHE, 1HK
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Abstract

Hermit crabs (Decapoda: Anomura: Paguroidea) are important components of shallow coastal ecosystems, yet
their regional distributions along the Sea of Japan coast remain insufficiently documented. Based on field surveys
conducted between 2021 and 2025 along the Noto Peninsula, Ishikawa Prefecture, we report new locality records
of two hermit crab species. Two pagurid species, Pagurus quinquelineatus and Pag. nigrivittatus, are recorded
from Ishikawa Prefecture for the first time, extending their known distributions along the Sea of Japan coast.
Species identifications were confirmed using diagnostic external morphological characters consistent with original
descriptions. In addition, several specimens of the Clibanarius virescens were collected after October 2025.
Although previously recorded from Tsukumo Bay, this species was absent from recent surveys, suggesting a small
or recently established population. The presence of large individuals indicates possible recent population
expansion. These findings improve knowledge of hermit crab diversity on the Noto Peninsula and highlight the

need for continued regional monitoring.

IXC®HIZ

WPED FEAADO S | I O ZITAEMDNDBUR~LRUR T D FE TRV IME RS Z TR L | A BN
DR THREYEEHD FAICEEET D, — T YRUVEO LTI NET A SF L7212, EITEREO®E
FIHT D2 =—0 M2 d, YRAVEILE & ORI A R 7o Bidd 7 ISR e b3, hofET
I Z RS2 [RIFE - AR C oo Hik % KD EIEF AH i <O TRt B L7~ C& 72 (HAZLETT 1970; YOSHINO &
GOSHIMA, 2002; ¥, 2021), £7z, YRIVEDHIH 32 B3 Ol 8 958 B Z 352850,
YR AVEADTEAR A X MEREIZ ZoTH FR ORI RN 5870 5 2 870 (EF, 2021) | AHUORE % 72/E B
BREECY R VO M OFIH B0 BT 280 T CE Tz, IHIZ, YR UIVE OB B K% £ B5HE L TF]
HT 24X F X 7O R E OIATEDOFEDRHGNNIRY, YRAVEOE A O INRENEC
Bx TR ERER DR FES TS ()15, 2019; YOSHIKAWA ef al., 2025) , YR A VEEOD Hige~DIAFENZ T,
YRHIBHZEBGETHEDFAEROFIEL LI TERY, H T FAMRBHAEL T Y AREETH T
HHAREA E H Rhizocephala D777 AL F} Peltogasterellidae 35N 77 £ Peltogastridae &, S
H Isopoda D TE™¥ R A F} Bopyridae &7 =7 U4 F} Entoniscide 7231531 TV % (MCDERMOTT et al, 2010)
ZOINT, YRBWVFITHEE AL THHD DD EIZHRIL TODTET TR | #E & O T2 [FIFEN TO GRS
G0, e B H AT 284 BT LAEME A RER O R 58 U THEREL TUD,

2007 FREETHANNENOHESNN TS YR BVEIT YR HIRIERYRDVEHIE TS 25 #Tho (KR,
2007), T4, BRSO I Tl Y R VO FHE Y R VEZ ok 2 7R i s S Tung,
BIZIE, BRI DR Y RAY Pagurus filholi X% 8 4 KON /¥ K71V Diogenes edwardsii O H
BRI HEZ DM G, 2022; EH- 4 H, 2025a) . 87 YR BV O I AET DAV F v 7N~ 4 2
Octopus sinensis 7>HOFHEIZKIL THRD THZI THAHZEOREN (B-H A H, 2024) . AR YRAUDD H ARHE)
FLERET2 DY R B ) AT~ Parathelges enoshimensis (=& UL BRI %% A (E-HD, 2025), L
TN IR HINSHTLLX /24T RY Athelges pileus 735 .- SC#ES 17~ (SHINODA et al., in press) , AN
FECI, FLANNRENORMIET TR PR AVEL 2 FOFERLE, ZHIVETHRERAT O CIXIZEA SR
ST o ToAY A3 Clibanarius virescens 73 2025 4 10 H LIBRICFHR WO TERREE TE 27204 1% D4R
LR O FIREMEL B EZ THE T 5,
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Suzu), T925-0166 A1) PIVERREEMT 255 B (57K J55 5 1: Shika)

Mt T5 ik

2021 A5 2025 HEIHNTC, A1) R BERERAE®
T &) 1 R f25 v PR RITET, 726 ONS A TIRERUN T A
AHHTOWE BT (Fig. 1) fEF, ZEfd, VT
WZED YR BV ERE LT, SN2 Y ROV ITS:
ESTEREIZ D W TR E 2 T2 AR A XE LTy
—/ VR £ (SL: Shield Length) /5 A{Zd&0 0.1 mm H
PLCREHAIL 72 BREEEAR D — I D L E S LN
T H— Bk RS VT,

FEREEBER

B E TH Anomura MACLEAY, 1838

¥R AY_EF} Paguroidea LATREILLE, 1802

ALY R AHVE Paguridae LATREILLE, 1802

R YRAYVJE Pagurus FABRICIUS, 1775

IRT IR YR Pagurus quinquelineatus
KoMal, 2003 (Fig. 2A)

NMCI-AR. 1155, A A 3 {#@#{&(SL: 1.2, 1.3, 2.5 mm) ,

AA 1 B (SL: 2.4 mm) . A7) 1] IR JEVER AR RE B MT 4
(37°17'47.5"N 137°12'52.2"E; Fig. 1b) . 2025 4£ 10 A

57

7 H. mAEERE,

REHEATIL, BADIRMZEISEL RN L F A
O A7 SN 0D g 63 A T L SR 2 AT 3 B 2 L 3 e
iz, EBIT, 5 2 M Ei O RIS T 5 Bk
—FNZEFIL ., 5 3 Ml Ei O N RIAENZIE 2 BBk
FIRFEHHIIZIE, [FFREIOMEEIZIX 12 EOfkE
iz Cu e, Eiz, AETEICIE S RORHERRDMFAE
L. AR OL 295088, b
—HEDTZEERIF I, KOMAI(2003) 12K AR T
R Y RAY Pag. quinquelineatus D) Rl —EL
THZEPOATIZFES I,

AFEE, ENOREEACII R EELH G
B FEREBICT THMTLZENMENTND
(K, 2022), — 77, AAMBRANZ ISV T, EARR,
SR R 5 L OVE SR R OR 2, 2007 ; K,
2022) , EHITHEE R COR IRVETE ) O i8S 4L
TS (FRAD, 2026) , [ESF Tl BEEOREEZERB K
OBEESIESN TS (JuNG & Kim, 2017), LA
LSRRI AEEEEX DL R EITANRICEBTD
TR T IR YR AV OHFEEI 2D,
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Figure 2. 7R T 12~ RV Pagurus quinquelineatus (A), 77~ 7R RV Pagurus nigrivittatus (B),

and /=2/3YX Clibanarius virescens (C). Scale bars: 5 mm.

a2 R YRAY Pagurus nigrivittatus KOMAL,
2003 (Fig. 2B)

NMCI-AR. 949 HAE 1EA, FIH Hig =2 %0
RITAFIO—FE Trochidae sp.. 1) VL EEREBREER T
i (37°18'15.9"N 137°14'19.0"E; Fig. 1d) . 2021 £E 6
A1 A, Sl 84, NMCI-AR. 1003, AA 2 fE{A
(SL: 2.2, 24 mm) . FIH Hg: 2 XL =%
Cerithium dialeucum . 1 )1| 7 JELVER 7 BE ¢ BT g U
(37°18'15.2"N 137°14'29.7"E; Fig. 1) , 2022 £4£:8 /1 26
A 57 |48 5eER4E, NMCI-AR. 1012, 44 1 {4 (SL:
3.0 mm) . FIJFHE#%: 27U 7 1L A3 Reishia luteostoma.
)11 B OJEL EROBR AE B¢ BT Bk 8k ( 37°18'16.7"N
137°14'31.0"E; Fig. 1g). 2023 %5 A 4 B, wi)ll#5e
4E, NMCI-AR. 1157, 4 A 1 f8{£(SL: 4.1 mm) . £
JI L BERATHEEIT/NA (37°18'11.7"N 137°14'04.7"E;
Fig. 1c),2025 422 A 16 A, 2 HEIREHHE, NMCI-
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L aHAFO—FE Nassariidae sp.. )1 ¥ P
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11 A 15 A "R -SRI 7e54E, NMCI-AR.
1162, A4 2 fE{A(SL: 3.0, 3.4 mm), AA 4 {E{AK(SL:
2.5,3.1, 3.6, 3.9 mm) | 3 EEAEINOH 1 @A 5
IRIRZF8N) | I H%: 7R AT AJE Tegula spp. A

ARDT= D [RIEAT]) . ©AZIRH A Tegula nigerrima.,

2~V =EY Cerithium dialeucum, =7 X 77 A
B} —Ff Trochidae sp.. A )11 B ER YN 7 Jv 5 HT
(37°29'38.9"N 137°07'50.8"E; Fig. 1h). 2025 4~ 12 A
20 H | U SEE S R S,

FREMEASTIE, 56 3 MIEHEEi O M mIZI3 6 (E DR
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DRROOAT, F=, o5 3 MO TSR L ORIEiD
MR A DT b S SAHETEICIE 3
ARORBRAENBIES I, AT B AE 2L T
7o ZIVHDERERIFHEIE . KoMAI(2003) (k57 =
IR Y RAY Pag. nigrivittatus DFeEE—E9 52
EINOATRI R ES T,

AR, ENOREETIIER BTN
T TR T HIERMHILTND (R, 2022), —
75 HAMHIZ B W T BRI B IO (KR,
2007; Ki%,2022) SO GRS 7 Db s
SITWD (FRAD, 2026) . [ESMCTIE, HEEBERERL,
BEALHES, 720 NI B D O LSRN H D
(MCLAUGHLIN ez al., 2007 ; JUNG et al.,2018), LA oD
IARIAE R E X AREITANRICB 7m0~
R NI DHIFLERIT72D,

e
AWFIECTHNBEDSEED THAE LIRS T
~ARY RN ET =R RN DN, 77
BLAVHETE YR LD REG R IHICATR0
AVTEIED, ZNETIZAR T <RV R UD
BIF7 /R AV HETE VR LAVHO WG T2
(JUNG et al., 2019; YOSHIDA et al., 2014), —JiC, 71
TR YR OV T E YR AT O R
TR nb oD, FAT77a s B 2 FE (Peltogaster
lineata & Pel. postica) &7 7 7va AT F 1 Fl
(Peltogasterella gracilis) 73 E N HH A S TIEY
(JUNG et al., 2019; YOSHIDA et al., 2014) . 5% . AE%¢
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MBI DD,

¥R AVUF Diogenidae ORTMANN, 1892

a3V g Clibanarius DANA, 1852

A9axY 2 Clibanarius virescens (KRAUSS, 1843)
(Fig. 20)

NMCI-AR. 1144, 2 1 f#l{A& (SL: 6.3 mm) , FI1 &
WA AT H I TTT Omphalius pfeifferi, £) 111
JENEREBRE B HT B (37°18'15.4"N 137°14'26.3"E; Fig.
le), 2025 4£ 10 H 23 A, HE—H- A=

s EE, NMCI-AR. 1145, A A 1 f8{& (SL: 6.9 mm) .

FIH 5% 2738774 Chlorostoma lischkei, 41| VJEER
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(37°17'55.6"N 136°43'25.5"E; Fig. 1a). 2025 4= 11 H
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HOERELOOWHAEHODLIE, SHIZH 2 i)
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BB EHE, 74— N TR RSN TR,
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First record of Argentina kagoshimae Jordan and Snyder,1902 (Pisces, Argentinidae)
from the coast of Ishikawa prefecture, Sea of Japan

Shumpei OKAMURA

School of Biological Science and Technology, Kanazawa University, Kakuma, Kanazawa,
Ishikawa (T 920-1192)

Xt

J1T L~ =X A Argentina kagoshimae Jordan and Snyder, 1902 (%, =X AR T ~=FRED/ N ThH
V., K 100-450 m OWIEIEIZ AL T D, FE - it LERIITE NS IUN B RSN TOARFEIR 7, T b
DAL IUIN TG 700 H A S VR 7 R iR ek, #INE . RIBRIC O T 2L3nTnD
(BT, 2013), T4, AR IR ID DD =F AR > TSN -2 LU BV, 2017), 5347
AR S TVNDZEDN RIS TN, LLARRE, AR THILBEO=F AR =F A @D =F X
Glossanodon semifasciatus (Kishinouye, 1904735 lffl U CIRESILTWDN, T~ =F AT A2 > T
VDo T,

AL = =X AIEGRLBE N =F AL THDA, BN FHIVBEHLTWDHIE F 1 DO
BN=FRAL0G DN L EOTREIRHEIZ LD | WAV S SiBI 2 2 L3 TE BRI, 2013),

AWFFETIE, 2025 4 3 HICBIRENENEA T CA )RR & SFRNDIZ THREDO=F AR LE -
TAFR”EL TSN TV e Ty~ =F R /b ol ik z 7o 7o, £72 2025 410 A2 JR &RERD
100 ban ~— (A IR AR T AR HHEIN E S IRENENEATICB W TH IR ED =F AR > TAFR”
ELTIRFES IV TV A Z J DT To, ZNHAEEAREL TAFL, JERER R A BIEE - HEL TE DR EE
SIMILT=DTHET 5,
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1. ARRES AFR "L TGS QU2
U =X AL DA IER(E REN AR R &
WEATIIZT 2025 410 A 25 HICHR,

7L S0V R

202543 H 14 BIZEIRIENEWE AT T,
F)NRPEAF R LU CHRGES AL T 13 BRI A
L7z, EDOHO 2 fEEB AT ~=F AL Bbii=n
T, HRD 76-81.4 vol% T ) — /L (fase sk K
B CEE - PRAEL 72, R 10 A 11 BIZIEL IR 4
PERD 100 ban ~—MIFBWTRIERDO R FLCTRIES
ATz 3 EREIEAL, ZOHOHTL v =F AL
Bboinsd 1l EERCFE TR L, ZH0 3 {#
fRe=FREBbohi 2 [EFEEBIEEAL LT, &3
TERA DR, SEEDO I LOFHEEATI L,
P FN(2013)° ) 15(2018) D RL#f I D& A2y
V=X ROFAEE LS | iSO E5R
BIOTEHORIZHOWTHIZRLT,

ZOOfl, [FIAE 10 H 25 BITEREENEWNE AT
BT, RERICAINRED “AF R LR LS TZH D
8 KD, HAL~v=FRLEbND T {EEE R,
DI =D THEAL, ERCFEERDO FETREE - PRIFL .
BIRLEHAIREZAT T,

HIEE X, #)115(2018)., I#1115(2011), Osman
et al. 2025) BH\ZT VXV /X A(CDN-150, HiiE
KRS, R E LTI, BRI A RS
ARSA A RS 7(SZXS-D02, Olympus, Tokyo)
TTITo7, 8 1 iR E ERHB IOV THEOEEIT B
B COBEITINA TA— AT S (Stemi 305,
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ZEISS, Germany), ¥ /VF AL Z—Tx—2R 4K HAZ
(FLOYD-4K, WRAYMER, Osaka)% FI\ N Call~Hi
170707,

BIEIEAD 3 fARIT, DLEESNH OB Z—
D FASAMEARNMCI-P)E L TRk AT LT,

BIZIER
N ~w=F A
NMCI-P. 4036, 45 154.6 mm, FEYHEIRE: 134.4 mm,
BIRPENZNEATITTHINRPESL T 2025 453 H
14 AfEA, NMCI-P. 4038, 2 161.3 mm, fEHERE
1453 mm, @REOENE AT TH)INRELL T
2025 4 3 H 14 HIEA, NMCI-P. 4037, &K 152.0
mm, FEHERE 1353 mm, 100 ban ~—~ICTHa)I[ I
FEEL T 2025410 A 11 HIZHEA,

ZDIFH, BIREENEWEATITTH)INRESLT
2025 4510 H 25 HIZHEALTZ 7 ERIZOUNTE 1 fil
RO S FEE THOTREBIZ LT,

=FA

B, 2R 145.0mm, BEVERR 132.7 mm, 4R
WEWEICTANIRESLT 2025 423 A 14 H
HiE A

Rk, 2% 188.4 mm, IEVERE 163.5 mm, 4R
WEWEATICTENIRESLT2025 4210 H 25 H
WZHEA

FEREEBER

=X AR, RIS ESIRETE, Wik, ]
IEREVRER TRV, FARE R0, g
TIRDIZE P YAANLEL | BEEDO B EITGEN DY
FolEIXRE T\ TAL B 5, BrfEREO ARG ITIKBE,
FIATFEN G THEN IR B DRSO SV
Mt 3D, Fio, MFREO MO AN I T A BB
WP A RO 2 LT AMEIC I0IFIZRRR T D (5,
1984; 3% 7 [ifl, 2000, 2013; LI, 2007), 4 Al 4R
PEONZNE AR 100 ban = —F TAXR” LU THRGE
STV DIZINHLOIRER, BERFRHEE AL,
=X AROMIATHLZEAVHIBTET,

HARFED =X ARAEIL 2 B 5 i, hAo~=F =R



[MFTEES:: 22~ =K R Argentina kagoshimae Jordan and Snyder, 1902(f38, =X AFh B AUEA ) IRIR SO HIRLE:

JBD T~ = AT THEED EFERZEHL T
T 1 SO 10 AL T ThHZ LT
TED, D 4 FHIT X T=FRE Glossanodon 1
DESINTNT, =X A AFE VATV G. lineatus
(Matsubara, 1943), ZZ 1 =F A G. kotakamaru Endo
and Nashida, 2010, Y ~U =% A G. microcephalus
Endo and Nashida, 2012 T2 (71, 2013; FH/1D,
2018).

RS

FERERORHE: BIEEARDFHIEL(K 9B L OFHK
FEORERIT, & 1 1TRT, B0 REOR E K
OEEDOMGEENT=F ALV, DT ~=F A
DEFEIREEIT 10 (vs. 11-12, =F ), BHEikSI
2310 F721E 11(vs. 12), MBS 15-18(vs. 18—
19), JEfEHRSAE 12 F721E 13(vs. 11-12) TH-T=
G 1)

—Ji. R THEHEVBEHLTEY, =X 2RO
FREL I TIEREN B2 > TWA(X 5 A-D), 565 1 S0
I X =F R &l T 5 L5 EOHIE 2025 423 A
{ZATFLT 2 fE{R(NMCI-P. 4036, 4038)7)5 6 A<, [FI4F:
10 HD 1 {E{K (NMCI-P. 4037) 2% 8 A TdHY itk =i
QRO13)DFEHE—EKL- (F 1, X 6),

BF: ERFOORIT, =X AHELIL TRY, BHET
1 EFAED B A, 2k FEITERE TR
MRS, AT RBREY B oIS IR E G T

DY, WATED BABELFRO DIV, ARIFRIZIE,

FEFE DRI RIEIBIZONT T 1 ROEREOHERT
DMABRIZIRD EHIC LT OY, $RE O N, JEEE
HETHH(K 2), =&/ — /)L CREELIZEIZIE, (Ao
BAAPHECCHR DRI TIH R LT(1X 3),

LA B D Wi D AR & AR E o 5 B % 3
QO RENTZAT L~ =X 2AD R —FL | I
i (2013), HIHQ018)IZFEHS N TND=F AR
DFFEDOFHEREII X BT b BIEEARD 3
RIS THIE Y~ =F A THAHEFEL,

FFEORE RA W EZ T 2025 4F 10 H 25 BIZfTo72
FHAE T, BUIUENENEATICT AR THES
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ZeHiLT- 7 fkE Ty~ =R b o EIREL
THEALTZ 1% | iR Z i~ T, ZORR, ZnEh
DOFBFEEAN 7,7, 7, 8, 8,9, 10 THDHZENS T AT
B CHA =X A THDHERIES N,

HL1(1988). I [(2000) 1%, AT ~=F ZAHH
ARHEITAML RN EHRE L TVDH3, FAA(2005).,
LS00 &> THARMIZIBIT 53D/ RET,
B (2013) Tl e B -JuN PE AR D B AYE T
KFEZR DA DA SN TS, EREORAITINA.,
QO EDFRIRIN FE TOHIT L ~=FADF0
AEEX DL AARIERICB DTV~ =X 2D 4E
B2 2 (TR L TWBZ EVRIES L, A a2
NETHERI LTV a) | R THA B R
SHUT, FAAR(2005), 1L HB(2007), 357 (2013) L0
ST IR LAVE 0> AR CIEBE AR A BE A E RS L C
WA RIREMEDR DY | )RS0 JELLMEEIZ 31T 28 HL
IAERBEDO AT L f2 > TNDZEN B Z BND,
7B, AL =X ADAE B IKEIZ 100450 m THY
(P, 2013), BT HEOFRATIE 150 m A T
HHESLTNDZEND(ILED, 2007), H AT
DAF L~ =FADKEEITIL B AR EE T D xF g
FEBIH-L QWD arREMEA D,

S%ITA)NREE T BARBERIC B T3y ~=
X ADES- FAPE, W ONARIRDLUC BT 515 A
WAEL | i3 DAkt el LB Th HEZZ T
W5,

KREEFLDDITHIZY, BB EDOHA O]
BIROSCED BN 172N SRR EE T
WA MBL T RO 8d%, SCEOKH R
FOSCIRZ R BEL QU2 W2 iR R F2ER B AR
BREEAF IS 2 — BT IE B OB EE— 1L R
BERDBR I MER /2D L LB ICARRE B ThH 4%
R EENTETE WD EES LD\ E Z—D
SRR IR ER A AEHSER a7t & —
B SRR R O A SR RIZITEEILR L BT 5,
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X 4. T ~=FADMERE

FHAEZHE 24 & 25 13 M LEHIZ T T2
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[MFTEES:: 22~ =K R Argentina kagoshimae Jordan and Snyder, 1902(f38, =X AFh B AUEA ) IRIR SO HIRLE:

F 1. AT ~=X2AOFHA-FHUE  FHUTZE (Measurements) D 5 1XIX 4 12%F)i, OPNDOEMEIT AR (%)%
Fed, HRE LT 2025463 H 14 HE 10 A 25 BICHI Y ~=F LG ITHEALT 2 A =% 2 G.

semifasciatus % FV N,
Argentina kagoshimae Glossanodon semifasciatus
NMCI-P. 4036 NMCI-P. 4038 NMCI-P. 4037 R B 2 [
Measurements (mm)
1. Total length 154.6 (115.0) 161.3 (111.0) 152.0 (112.3) 145.0-188.4 (109.3-115.2)
2. Standard length 134.4 1433 1353 132.7-163.5
3. Predorzal -fin length 56.0 @1.7) 63.2 (43.5) 562 (41.5) 64.2-77.1 (47.2-48.4)
4. Preanal fin length 112.8(83.9) 1222 (84.1) 117.2 (36.6) 111.4-137.1 (83.9)
5. Prepectoral -fin length 33.5 (24.9) 37.0 (25.5) 33.5 (24.8) 40.8-43.8 (26.8-30.7)
6. Prepelvic -fin length 669 (49.8) 71.0 (48.9) 64.6 (47.7) 75.8-89.1 (54.5-57.1)
7. Pre -adipose-fin length 117.4 (87.4) 1274 (87.7) 120.0 (88.7) 118.3-139.5 (85.3-89.1)
8. Postdorsal -fin length 66.0 (49.1) 74.6 (51.3) 68.0 (50.3) 76.4-89.0 (54.4-57.6)
9. Postanal fin length 122.0 (90.8) 133.5 (91.9) 125.9 (93.1) 121.6-145.2 (88.8-91.6)
10. Darsal to adipose-fin origin 609 (45.3) 64.8 (44.6) 63.2 (46.7) 53.1-62.7 (38.3-40.0)
11. Pectoral to pelvic-fin origin 333 (24.8) 34.6 (23.8) 32.9 (24.3) 36.7-44.8 (274-27.7)
12. Body depth @ pectoral-fin origin 13.1(9.7) 14.7 (10.1) 14.0 (10.3) 14.6-17.5 (10.7-11.0)
13. Body depth a anus 10.9 (8.1) 11.3(7.8) 11.8(8.7) 10.5-12.0(7.3-7.9)
14. Body depth a dorsal-fin origin 15.8 (11.8) 16.5 (11.4) 16.3 (12.0) 14.6-17.2 (10.5-11.0)
15. Caundal peduncle length 8.8 (6.5) 8.9 (6.1) 8.2 (6.1) 7.0-11.5 (5.3-7.0)
16. Caudal peduncle depth 7.0 (5.2) 6.9 (4.7) 6.0 (4.4) 6.5-8.1 (4.9-5.0)
17. Dorsal-fin base length 97(7.2) 10.9 (7.5) 10.9 (8.1) 10.6-11.1 (6.8-8.0)
18. Anal-fin base length 10.7 (8.0) 10.8 (7.4) 104 (7.7) 10.3-10.8 (6.3-8.1)
19. Head length 33.6 (25.0) 37.6 (25.9) 33.3 (24.6) 40.6-46.7 (28.6-30.6)
20. Head depth 13 7(10.2) 15.2 (10.5) 14.4 (10.6) 15.4-18.0 (11.0-11.6)
21. Eye diameter 7(7.2) 11.1(7.6) 10.8 (8.0) 11.1-11.8 (7.2-8.4)
22. Pupil diameter 4 5 (3.3) 4.8 (3.3) 4.5 (3.3) 4.6-4.8 (2.8-3.6)
23. Snout length 11.2(8.3) 1L.7(8.1) 114 (8.4) 14.1-17.0 (10.4-10.6)
24. Body widih a pectoral-fin origin 13.3 (9.9) 14.7 (10.1) 13.5 (10.0) 13.3-15.2(9.3-10.0)
25. Tnter orbital width 78 (5.8) 9.6 (6.6) 8.7 (6.4) 8.0-8.7 (5.3-6.0)
Counts

Dorsal-fin rays 10 10 10 1-12
Anal-fin rays 10 11 11 12
Pelvic-fin rays 12 13 13 1-12
Pectoral-fin rays 18 17 15 18-19
Gill rakers on 1st arch 6 6 8 36

5. AL ~=FAL=F A0 FHEB IO T HEIFHED Lk
A: T~ =X A(NMCI-P. 4038)DIEKR, B: /123 ~=F A(NMCI-P. 4038)DFA( T 5B IR,
SXACARBER)DE, D: =F ACRBER) OB TS DHREE). HRFNEL EFAD SeimDAE ,,\\%Eﬂ
RO SESON [EE KT, AT —/L 3 —(E#HIE 5.0 mm(A-D),
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6. WALV ~Vv=FAL=FADE 1 OO (AR X =% ) — L EER)
A: AT~V =FANMCI-P. 4038) Dl B: =F ACRBER) DM, HRFNIEENOHEGE CEOMHE
R, FHRORER, A OREFEIE 8, B OMEFHIENL 36, A7 —/L 3 —(H#H)IL 5.0 mm(A, B),

51 FI3T#R

BRI, 2000.=F 2%} Argentinidae. H APEFIE
TR ERAFED R E 55 . (W)

PRI R RS, R, p.283

BRI, 2013.=F 2%} Argentinidae. H APEMIE
TR ERAFRD R E 55 —h. (Fm) LR SR
HiRZS, 2847, p. 343.

AL B, 2017, FHBECTENTZBLWATD. KifE
=X, (35): 7-8.

IAAPEHL, 2005, EARILAI I 361T D 3E D B
Fre(D).  B/KaFR, (12): 79-86

TRILSEIE, 1988, =X A%} Argentinidae. H ASPEMEMR

IS8, () Feh L, SRR R, ST, p.

84-85
OsMAN,Y.A., FRICKE, R., SAMY-KAMAL, M., Desouky,
M.G., 2025. Expansion of the Geographic Range of

68

Decapterus kurroides: A New Record From the
Egyptian Red Sea. Egyptian Journal of Agquatic
Biology & Fisheries, 29(2): 1305-1319.

WRF LB - JRE 72 - g IR 22 - IS SR 0 - D /K,
2011, FRAERIFLERD T LI A - E AL b
TA (A B =AF), BLOWHEAZTFER
F(ARXF BHTF UL O [FNEIGOREE G dk
2D 7)1 H SRGEEEL (32): 101-108.

EPHEH, 1984. =F AF} Argentinidae. H AE A
. () T — - SRR AR TR — - P
9 B EPETO, ARSI, A p. 40

H PGS « BRpA 7 - i | - iR, 2007, =
AP} Argentinidae. B V- IO HLIERE, H
WSS, REF. p.242-244

I PG REA G ISR, 2018, Y~V =F 2D H
AR, SRR, BLOHS TN
BT H5EK. FEUTHEE, 65(1): 85-89.
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RERY BN R CELNIZEH B U728 4 O 2 T B AV 4]
kS

KK
SHURESERREIEITHAS 1794-4 FHURSEILIRER: A S — gl R FREE

Four gnathiid isopod species from the coast of Noto Peninsula: two new
records from the Sea of Japan

Yuzo OTA

San’in Kaigan Geopark Museum of the Earth and Sea, 1794-4, Makidani, Iwami-cho, Tottori
681-0001, Japan. (email: yotal 164@gmail.com)

Abstract

During joint marine biological surveys conducted on the Noto Peninsula in November 2019
and October 2025, a total of four species belonging to two genera of the family Gnathiidae
(Isopoda) were collected. From the dredge samples, Elaphognathia kikuchii (Nunomura, 1992)
(13 male adults) represents the first record from the Sea of Japan, while Gnathia nasuta
Nunomura, 1992 (15 male and 5 female adults) extends its northernmost record in the Sea of
Japan. Among these, one female adult specimen of G. nasuta was releasing larvae. These larvae
were reared to obtain seven male and one female adults. A total of 99 gnathiid larvae obtained
from three stingrays Hemitrygon akajei caught in fixed nets and 59 individuals of the larvae
were reared, resulting in seven male and one female adults of Gnathia cf. capillata Nunomura
and Honma, 2004 and one male adult of G. grandilaris Coetzee, Smit, Grutter & Davies, 2008.
Gnathia grandilaris was the first record from the Sea of Japan and the first host record.

XLoic

SR BRI S AT I7U AR, AT 12 B 250 Fl, [EINT 6 J& 44 Fi3 1505 (Boyko et
al., 2025) . AARMKIZKEADFEEL TNDH— 5T, ARARIRIZ KA Z KL, ShAETHEED XBIR>n T, £
WO O EEAFZ D, V7T ZFNTHENFRIADOINR %A R EL THBIL, —REAICHESED MR E R\, fl
RO TR L7412, DB TR 21T, ShAMIT@EE 3 WdHv, 3 HH O EDH
Fe TR 72D, SR IRIRAZ RO FTIIEH OB 720 | ZNAERXT7 =7 S W7t O R IX iR
L. Hin AL D70 Ze 7 7= S AL XRS5 (Smit & Davies, 2004; Tanaka, 2007) .

BEXRCE BN BT AARBOFHE L., INFETIZEALITTONTEL T AMIEN (2025) 1285, =W
T35 A Rhinobatos hynnicephalus \ZFHEL CWEREED 7T = EOHE LT E20, 2019 FL
2025 ARG FAHEEAEWTRE DSBS, BKRESCR L v | EEENSELNAEORENM Thi,
FEFIINOOREICSINT DS 21T, 4 FROUI U B AFESGI-O TIIICHE T 5,
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T

VST A A

2019 A= 11 A 1821 HIZE sz~ A4
HFEHEEREE JAMBIO ORL U FRA L, 2025 4
10 A 6-10 BIZHEfisSh =& REEAYHTHEICS
MUz WS EIRK T B B AMER ST 7t
A — il R R DA DB EE NI LD
ZRL v (5121-B, BRASHBES L, B IZED,
JEE Y TN E G, IWE YT W ES | mm E
TOfCHWH L7214 . FEIRBAMEE T CUI/Ua
AR E LT, — I EROEEEZ IR L, 70%
TH )= VEIE 9% =X ) — VIZEE LT,

F72.2025 4F 10 A 7 BICERETE 2 KOEE
W THEBIT=T I =A Hemitrygon akajei % 3 {E{RGE
V2T IR ER B AR AR 2 — B
W EER X CT7 oA DR A XZFH LT 1% | iR
FI NI THMERSIOOENZYVEE, HFAELT
WA T B DM AR RE LT, FEL TV
UXIUI DN, 18 E ORGSR MK 72 &
& HEENIARVO T, WX LZ4 L |
THOLEENL T, ZNOE TR, Zin K
AVDT v —LIZ AN, JETHEBETHLOR) =T
Lo DAy a8 (HA 0.5 mm BLTF) 2 A
T, —BikE 72 7T B L TOAERIT 99% T
J—=UZ AL AETFEL TOBERIL 500 mL DK
LAY aDUINEN A>T I AN TREB IR~ 72,

BiEEBLDDOEE

T30 HXFEIT — R ARAR DT RE CHEIR] &
DITONDT= JBINL T2 AR E NGO N5
B EFICL S THARERE G TRET22LbTE
% (KM, 2011),

Ry TRONIC—FDTITT I LFAD AARK
iE. 1 MIHOXZ7 =7 GERBHLIER ThH -
DT, ZNHZEEINL , AFEE THEL Ch o7l
= Sebastiscus marmoratus £, A7 =T S —
WU BB, =7 L= a2k A 5-
ISL AN AT, fE FEE LT a2 s E LB
M, 2R I00 T 2R A D K570/ N

70

AR T5I57B M TIERL, KETL-ELT
WHEIRTEDT= OBV INE S ThHHT-D THD,
— B RIS HFET XA T OUIIU I A
AT AE ERE R MR W29 (H H, 2006) |, LY
W EOBE B THYIEH W, 0%, B D
IR Z W ST A ZE Xy MK Z H S 0.5 mm
FEDRYNTHRIEL TR Lz, 2D AT,
WOBHNEZ TEHEH BB THIINAY T =
A i Kk E AL 300-500 mL WL
I, DT L —rar a2 TRE LT, KRS
B A BRIZ AR IS 37, 2R (10-24°C) FTHREL
Too TOH B LCODTERBIC 1 FERERLT,
OV ANV 3 AR L ShAEDRIKIZ/2HET
TV, 99% =X ) — /)L CREELT, Fiz, B THRLE
L7= @AY 99% =% /) — LV CREELT,

WA F BT 200U I, F v~y
D775 & Thaumastognathia % FRW\NZDUI7T T2 &,
Gnathia \ZB\WT, £ T3 HOHAETHHIEN 5
o TEY(Otaet al., 2012; Ota et al., 2022) . 1#AH
& 2 W R IIREE A O SBFEICTFAEL TS (Ota
et al., 2012) , AFHATIE, WG H 1 ok (B
gnathopod EHFFIEALD A #RD—H6) 233 LR,
EN<TITT TR JEDRHEE—E L7271,
UV AR BEREE SN, o, &2 T3 T I=Y
AT STtz R ARXP IR EL, T
SRR B, K (2011) OB F kx5
L7z, 37bb | MO PEKE T IHRY x> (30
cmX26 cm, RYZF L2 -RYZFL LT THL —
M BA 0.5mm LTI, 6/ EOERIKE + 5312
STeUIIIHEFDNE (T T =W E) B2t
3-14 EIRIZ/INITF LTI, ZUH ATl > TR
HRIZU, EOEATHE- T, AFFEENOKEN OKIR
20CITRRE)IILD TIRE LTz, 201, TIEMIC 1
FERR T2 LT RRICI R T2 F TIRE L. 99%=
%)=V CHEEL,

AFERER O RERL

77U ZFHIH WSS A EEIL Cohen & Poore
(1994), RIEMRHMIL Ota et al. (2025), Ota (2013,
2015), Coetzee et al. (2008)%Z MR LTz,



EARDBTE
BONTAERIISHOTETHNDL-D ., B
& LT,

fERLEZ

B R

2025 A 10 A 8 HRLw (St. 10) THEHILIZAA
AR VAR, D7 b 46 (HIRD | IXT =7 %)
Hx1872, 2025 45 10 H 11 BICh9a (2K 16.1
em) [ZFAESHE, 10 H 13 HiZ 46 @{kD 1 Hi7F7=
PEhAEZREILTZ, ZHbiE 10 H 30 HIZIZIEET
OEED 2 IR T =T A~ LTz, 0 BIZH]
DOHY T (LFE 13.6 cm) IZFAESE 11 A2 AET
2 31 fERD 2 M7 =A% REINLT, £, 1
Bl B CHAETE D o7 | MIX7 =7 AN 2 @R
WD T 22 T2 ERD 1 #1777 = Sh A% Ry
L7z 11 A 19 B3 MIXT7 =T/ 2 X7 =7
AL T DT, BRI TITFHFAES
.11 A 23 HETIZ3 W7 T=054E0 15 R,
2 M7 T =W 3 fEk, FEEITDRD -T2 3 X7
=TAE 1 EEREEIRLZ, 12 A 5 BIZ 15 #EiRD
3T T=FNAEDIE | 11 BRI A ARARIZARD
12 A 19 HETIZ 2 BIRBARERAR LD | fE & #&
TL72., 10 A 11 BIZFHFAESE TS, A ARRMAKIT 1
X7 27 A 11 ERATH 55 A B ARK
KTz E 61 HEE 68 H H TRRIRIZHLEZL
TeZea B LTz, A AR DTERIZESFRIED
FER. INDBIINFTZITIIUHH Gnathia nasuta
Nunomura, 1992 E[RIES I, RIEDFEMITZ R
T2,

2025 4 10 H 7 HOEEMENOELINZT A
3 EUROHER] AR A XIFXENZ IR OB ThH-
77 1)A. A A, AHENE 38.5 cm. (AR 39 cm. &
ZEwi- 2k 83.5cm, 2)B. A A, (I 44.5 cm,
R 38.5 cm. &K 92 cm, 3)C. XA, {AAEIE
77.2 cm, REEER 70.2 ecm, £& 139 cm, 2607
HTADHE FE OFENSIZEF 99 FEikDOwy
UAZEAD 3 T T= I ENELTZ,

CNEDONAEIIRY A XL H DA B/ F—T
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SROIVCEM B U U5 4 fROFLER 2 FRO B AMEIIRCEK

K025 DHA T AT HT LR TET= (Figs. 3C, 4D;
FMIIHBIR) , F2. 2 DDEATDHG Fig. 3 DX
AT Tl ZNENDOT HTA A, B, C b, 21, 29,
a4 (EEEDNT (AR 100%) , TNEH 6, 27, 2
EARIZT T L L QWb BEE L, DD 59
B EEEGRE LR, V27U XED | FE Gnathia
cf. capillata Nunomura & Honma, 2004 234 Af%AK 7
fEfAR, ARRAR 1 RS DT, A AR ~D B
1210 H 7 BRI ENOERELZZ O 18-39 A&
MEREHL, AARRIATIX 74 BERICHEGRS N, FT-,
Fig. 4 DXATTIX, ENENDT I A B, C b,

2.3 EIRTGOI (FFAEE 67%) . THTA B O 2 f#
ERTTIFECL QWO EEL, 71 C D
3 EEEFRBE L, TOfE. ~F U004
Gnathia grandilaris Coetzee, Smit, Grutter & Davies,
2008 DA AR 1 EEIGEONTZ, ZOEERITE
FEDEEELTZR D 39 BB IR LT Z &%
s L7z, RIEOFEMIIZIR T D, CRATAEHE
LTW% 2025 4 12 H NTHRIDBRE T, il F 1 3Ak e
G, FRCARRAARZ G DT DB O A AR E 3
W7 I = GhAEEERE T CThd, AT R0 EX
ZITIHEIEL, EARLLCEELZLO DA E L
LTCW5)

AFETHONTUIIUNZEH
F AR DTEREIZ FE S FE DGR, 2 & 4 TS
oI, ROEBVFEMATL T,

U3/ U % #%} Gnathiidae Leach, 1814

Y )OIV HE B Elaphognathia Monod, 1926
7 2992 YU N F Elaphognathia kikuchii
(Nunomura, 1992) (Fig. 1)

AR, At AR 13 iR, Wby TR
M A IEERAE - PR, 1 JEMA, 2019 4F 11 H 20 H, St.
4, 37°1822.3"N, 137°16'16.7"E (BftJKHF) , 71.2-79.2
m. 9 fE{A, 2019 4F 11 H 20 H, St. 6, 37°16'59.4"N,
137°13'44.2"E, 70.2-91.1 m. 3 {E{K, 2025 4 10 H
8 H, St. 10, 37°17'58.3"N 137°14'53.8"E, 56.4—
51.4m.



DLVELE SN 2 — 52t

[FE. AARKIZIBNT, RENIZTEST ST,

FEHR OB i 2 D L TR R AV BHER AT IS

KEADH-43 L EOREEOMIENFI4E T2 8 (Fig. 1)

INETZNIUTIITITE E. kikuchii LR E ST,
oA BAEIRE~IUNRE. KFEFEACIEEER

P ETRERS N (Ota, 2013) | FHEEOFEM B 1A

TOHELHSD (Kim & Yoon, 2019) , H AN

IARRE D 705,

/K. 8.5-105 m(Ota, 2013)

AR OTE £, RUTACAY Parupeneus ciliatus (K

HHEA>, 2023)

FAEBAL. A CRMIED>, 2023)

FRADEEILE . JEIK (Ota, 2013)

Figure 1. Elaphognathia kikuchii. (A) Whole body of

live male adult in dorsal view; (B) frontal border (fb)
of ethanol fixed male adult. Scale bars = 1 mm (A) and

0.3 mm (B).

YU 4B Gnathia Leach, 1814
NFEHTIIU IS Gnathia nasuta Nunomura,
1992 (Fig. 2)

HEAR. B RHA AR 26 B, AARAA 7 @K, 3 H#]
A7 =TGR TR, TR 7 =7 S 2 @ik, Wi
NHRL TR HAEEERSE - R B A AR 2 B,
2019 4 11 A 20 H, St 4, 37°1822.3"N,
137°16'16.7"E (B JEEIF) , 71.2-79.2 m. A ApiK 5
A, 2019 4= 11 A 20 H, St. 5, 37°17'30.5"N,
137°15'00.0"E, 68.2-90.2 m. A A4k 3 fE{K, 2019
£ 11 H 20 H, St. 6, 37°16'59.4"N, 137°13'44 2"E,
70.2-91.1 m. A AR 1B, 20254710 H 8 H,
St. 7, 37°16'45.2"N 137°17'02.6"E, 394413 m. 4 A
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BSOS 1A . AR 1 B4, 2025 42 10 H 8 H,

St. 8,37°17'35.8"N, 137°15'56.7"E, 108—104 m. 4%
R 2 {4, 20254510 A 8 H, St.9, 37°18'01.0"N
137°15'40.1"E, 83.4-80.6 m. A AJfAk 1 fEIK, AA
FRAR 481K, 2025410 A 8 H, St. 10, 37°17'58.3"N
137°14'53.8"E, 56.4-51.4 m. St. 10 D AARLIK 1
ENLOERF R, A AR 11 ER, AR 2 {#
K, TIX7 =7 504 2 iR, 3 WIXT7 =7 4h A4 7 {8
1.

[ 7E. z“zﬁj‘dzt: IZBWT, BB L UH1-4 Main
WA RN (DI TRV AL BHER 1% 7
Pl Z D ik (postenor median tubercle) 23 FEEEL 7R
Vit (Fig. 2A) | B ATRRIC 3 DO ZEHE (g
mediofrontal process, W% 2 27 frontolateral
process) 23 LDRIZA 0V . F DI HIZ M HEIZ H N
%7222 (superior frontolateral processes) 2380, %
NEND LRI ELHOMIE? A 2 5 (Fig. 2B) .
iR _E 354 (paraocular ornamentation) 2338 ZEL , #ED

NZ EF~EVHL TS & (Fig. 2C) . KEEDON

# (internal lobe) % K< &5 (Fig. 2B) , /NFHF A
JUNH G nasuta E[RITESNT-,

Figure 2. Gnathia nasuta. (A) Whole body of live male
adult in dorsal view; (B) Frontal border of ethanol

fixed male adult; (C) Head of ethanol fixed male adult

in lateral view. mp = mediofrontal process, fp

frontolateral process, sfp superior frontolateral
processes, po = paraocular ornamentation. Scale bars

=1 mm (A) and 0.3 mm (B, C).
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O3AR . AR SO IUNTR B B ARERICIX
BRI 58 055 T KPR CII AR - B £ TRLER N
&7 (Ota, 2013), L7=23> T, AREFFEOFLERIL, H
AR IBT HALBRFLER D H T L7205,

AKEE. 8.5-413 m (Ota, 2013), Ota (2013) IR IERT
FE3 412 m Th-o7223, ABFSET I m EHLIZ,
AR ORE . A

FHAEEL. N

RARD A BIEE . BHEIE (Ota, 2013)

UIJUNEZRED 1 T Gnathia cf. capillata
Nunomura & Honma, 2004 (Fig. 3)

A, B EtA AR 7 (8, AARR 1 81K, 3 3
T I =WEhA 38 ER. W 20254510 H 7 H,

iy 55 T B 2 AR 7E [B 8 (37°28'08"N, 137°04'34"E)
THOLNTT H ALY, 2K HEEERE - RE.

3T T=HIAE 6 IR, THTA A 3T T=H
A 2TAIR, 7 A B. 37T =V 4h/E 2 fEIK,

THTA C. B MRIK, A AR T EIE, AZRR 1
R, 3 #1777 =354 3 fEIR.

[FE. A AR TIL, BTS2 1-4 MafiHE ICHIE
EARIZFE DD A (Fig. 3A) | BEEB AT PR o
Z2#E (mediofrontal process) Z1{ 2.5 ., BRI i D
i D # 7 (dorsal sulcus) 23 < JA VY S5 (Fig.
3B) . 77 I/ T A Y Gnathia capillata Nunomura
& Honma, 2004 (L5, UL, JFEE#E X CI3EIR
NS BIRR S EHE O KIED 0.11 5 THHD

VR, AEEARTIE 023 fFEWV ST R RZHDHT-0,

Gnathia cf. capillata =L7-, 777 700 15134k
BEIRFEOT I ARENORD2)Hho>TED
(Nunomura & Honma, 2004) . # 1 7 FEAR O fEEEHN
VELEDNS,

WA w BT DUV U TSRO AL, AR
(AR 72 OB A i 2 DD D3 %< TR
A7) TH% (Ota, 2015) . KA THONIZTT=H
AT ORI TREZAE U7 503 i 12 O BE RS
P)—ICBAEL , BEECE E R E O m e E
DOHEANRFBO LN (Fig. 3C), ZOEF /A — 0%
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T~IJTHH G. maculosa Ota & Hirose, 2009a (Z
JBPBLDD, T~ TITT A TIRID M o
H N BIE S 235 72 D T (Ota & Hirose, 2009a; Ota,
2015) , ZNETREN TET A/ F— 0 TR,
£ HIED (2025) TIX, BB R OIE A ZFR
DORRIEDT T =W HAENSLINTODH, K
S THEM ANV UGB L7720 (AR S — U D3
KLTWD, —J, 7=V AEOFEM XD ik
INTWD, ZORDHIL | GhAETHREDHHIH
WIRTEED 1 D ThOMEREIN, A RIOFEALLL
—HL W5, 7205, R KIEPRKED 0.79 f%
DRERD =TT AEEARTIL 0.75 &7 R —
Tal MITV R, W EIZEWRIER 3 xtdhd AR, Al
FAGEHNIR THD 4 (Fig. 3D) T, [FAIFED AT HEMEA
BD, 7 HIITIHADFGE THL T T = A
DA HLH OO BRI, BTk
EFHFEMIKHE I 2SN TV ARWVWD T

(Nunomura & Honma, 2004) . ZEFFD @O/ 2 —
LIZRED B LD L TH D,

Figure 3. Gnathia cf. capillata. (A) Whole body of live
male adult in dorsal view; (B) Frontal border of live
male adult; (C) live individual of third stage praniza
larva in dorsal view; (D) Pleotelson of third stage
praniza larva in dorsal view. ds = dorsal surface, mp =
mediofrontal process. Scale bars = 1 mm (A, C), 0.5

mm (B), and 0.1 mm (D).
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~ XT3 JUHF Gnathia grandilaris Coetzee, Smit,
Grutter & Davies, 2008 (Fig. 4)

A W 2025 4 10 A 7 B, BT 2 K
DIEEHE (37°28'08"N, 137°04'34"E) TRHIIZT
TALY, ETRKHEERE-RE. 3 MTT7=V%
A, 7T B AR LK, THTAC.

FIE. AR TIE, KREEZRWIZAARED 5 mm 2L
EOREEARIX 8.4 mm) THH A, FIHESE 1-4 HH
DB AR IZB DD A (Fig. 4A) | BHER AT
fxIZ e D 225 (mediofrontal process) % i 25 A
(Fig. 4B) . 8 B EIIEN £-9< 1272545 (Fig. 4C)
Mo, XTIV THH G. grandilaris LR ES IV,
Fi2. 3 M7 T=VhAEDOERORAIL, FEL
81 1 D BERLRR 22\ N U AR — (O BE LT BE A
MBHY | G LM, B R O W IR O AR ATR
I (Fig. 4D) , Ota (2015)1%., 7 V6 78 B O A Al
BUCFHAETDUIIUAEED, 3 W7 7=FhED
IR CTROHBZ1T> TN D, Ota (2015)<° H A W]
FLERO L (Ota & Hirose, 2009b) TRIRSLIZA
FEDONAEDREIZIL—E LT, Fn4 OFIHIF AR H
(2011),

3R . A —ARTUT DI L —kRY T U —7 (Coetzee
et al., 2008) L 55 (Ota & Hirose, 2009b) 75515
NDDIHT, HARMAITIIARE B PIFEEE,

pi 7 N

AEBOREE. 11 FOTA | Y AHINS R D3> T
W5, BAERMICIIRO LR,

Coetzee et al. (2008) : RV B Triaenodon
obesus , A 7 v A ¥ v W X Carcharhinus
amblyrhynchos. Ota & Hirose (2009b) : A NATA &
@ 1 ¥ Himantura sp. , =7 24 NATA Himantura

fai, v~ 32 A Neotrygon yakkoei (fC&% ClX Dasyatis

Juhlii ©30#). Ota (2015) @ Ota & Hirose (2009b)
DOfE EFHITINZ, ~F T A Taeniura meyeni, A
N~ % A Mobula japanica, * 7 7 2 7% X
Nebrius ferrugineus, % 2U7 7 T. obesus, LE> W
A Negaprion acutidens. AW 5%: 7 71 A D. akajei
FTEENL. DN, i, 898 (Coetzee et al., 2008;
Ota & Hirose, 2009b)

DR UNQLEH SN = P N

Figure 4. Gnathia grandilaris. (A) Whole body of live male adult in dorsal view; (B) Frontal border of male

adult; (C) Pleotelson of male adult; live individual of third stage praniza larva in dorsal view. mp = mediofrontal

process. Scale bars = 1 mm (A, D) and 0.5 mm (B, C).
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BRET) & W B AR I EG (B3 R T W iy R 2o &
=) BEOERIFAEET oI IR E B HEEIZ
72572, 2025 FEOFE T, ETDI2H720 2024
AR BE N ARAE RERSE T M AR BB A JR B Rl 4 (1R
FEHER) 2024 FFEX T N—F=ANT 7
RBhA ¥ (T B HER) I ka7,
Fo, UV ORBICIZARHEEZ T2 B H
BRI (R & KRFRFBEM G EmB A e e <0
SNSRI %2 REEZ X > TV 72T,
Rl P FRA T/ S TFi K 8 BE BRI (4R
KFER A AR ER B 50 & o & — BV SR BR %) |
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DEIRKEFER B AWFIER BT 78 o & — Eav s, )R BERERBER T /MR 4-1( T
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Development and Practice of Science Class in “Satoumi Program” Using
an Algae Growth Observation Experiment with Ulva australis

Eriko NORMALY, Nobuo SUZUKI"?, Ayumi OSAWA?, and Makoto URATA®

DInstitute of Noto SATOUMI Education Research, 34-11, Ogi, Noto, Ishikawa 927-0553,
Japan
PNoto Marine Laboratory, Institute of Nature and Environmental Technology, Kanazawa
University, Mu-4-1, Ogi, Noto, Ishikawa 927-0553, Japan
3) Ogi Elementary School, Noto Town, 4-16, Ogi, Noto, Ishikawa 927-0553, Japan
YProfessional School for Teacher Education, College of Human and Social Sciences,
Kanazawa University, Kakuma, Kanazawa, Ishikawa 920-1192, Japan

Abstract

This study reports the development and classroom implementation of a science learning activity using the green
alga Ulva australis in the “Satoumi Program”, a specially designed educational program at Ogi Elementary School,
Noto Town, Ishikawa Prefecture. The activity was placed as an extension of the fifth-grade science unit
“Germination and Growth of Plants,” which mainly focuses on terrestrial plants. Students investigated the growth
of U. australis under different light conditions and nutrient levels, using surface seawater and deep ocean water as
contrasting culture media. To ensure feasibility in an elementary school setting, circular algal pieces of uniform
size were prepared using a circular cutter, and growth was evaluated by tracing and overlaying algal outlines on
transparent sheets rather than by measuring wet weight. After seven days of cultivation, algal growth was greater
under light conditions than under dark conditions, and was most pronounced in nutrient-rich deep ocean water.
Most students concluded that, similar to terrestrial plants, seaweeds require both light and nutrients for growth.
Student reflections indicated that the visual comparison method supported their understanding of the relationship
between experimental conditions and growth outcomes, and encouraged the generation of new questions. These

results demonstrate that U. australis is a suitable teaching material for elementary science education due to its
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rapid and visible growth and ease of handling. The simple preparation and visual comparison methods supported

students’ ability to compare results while focusing on controlled conditions, as emphasized in the Courses of Study.

This approach has potential for application in other elementary schools.

Wiz

INFERRE 5 EARBRR R O3 L R ) T,
FLL AT~ ARl ORE FRE 82, B
RONEBH AKICEET T HE) Of Bl R LD BfGRE
W, VBT, G2 HE L7k bs S5 % m L ¢,
M DRER LBRBI S L O BIRE L 52§ 5 153D
ZERHIFSN TS, Ll R E T AHE
Wb lE B THY | BOHIZh A RE
ITYEMDFAET HIE0, TRHICH A O E
F SN Sh StoN QAN Nl -/ NER NS VAN N T
LU THEZ DRI,

)1 IR JBVER B BEBR BT ST /N A/ N B4R MR
BICET 2GR A RpIEL < BRI SEND—
HREEA S U T YR Rk L, Mea @ st &L
7258 % 2015 4R LRI T > CTUVD,

FEATAFFRIC I T, B O AR M 35 2 7l %
O E 2 EL TR 2 HER—RITHD
(H&5, 2002), LL, ZOFETIEE S RKFEO
S0, AR DKy 2B —IThR BT D HAMEN
WBEL20 N R ORI TR, B
RO BECBEAERE E O ALY, FETEEHEL
TOABPHIEBRENELRLTWVEWIREND D,

AWFFETIE, 5 5 P OFFL R ) D%
JBEEEEL T, AL TR G IR X M
TR DR TE DRI T 7 A Y (Ulva australis)
RGBT, R B L ORBRIFICI DR E D&

WA LR D FE B A RN E AT T,

AEEO BT, OO AR AEY THHIEHR
D EEFHLEE 2L T, b B Lo S
RS EHZE . @FRJEL DU KT HHEHM
Z N Hb 78, R 8 O BRFR D ILAERO YR DHEZE Y
RREAVOIERIZE D LI SR N0 EEFT 528
Thd,

AR T, REOMELIREOKISEWEL, #
MELTORBNELTREEIZONWTELET D,
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1) BEOKRLEITIZHITHNE ST

AREEIX, IANFRL S T T Ba Rl
202546 H 9 HEBLON 16 H O BiEE OREIC
FEhELI-, Tz, MO FELRE ] TA 7o~
Al AW R AR T2 DR R FH AL E DT
77

2) THT AV OREL

FBRICHW=T T 7 AL ILB o il ©
BAEL( BB 1IN L R EmE R E L%, B AR
HEAK T2 L7 500 mL Ji 11 T BUHIC AL CTHIR
PRAFLT,

- R L7 = . e - v .
B L IUBICIRITDT T A O A
REARHTSE/ A/ NFRL DB KNI E T 5L
TIUTE O HefiE ik



REALREBE A SAAS I KiBIDWD Hr - 77 A Ok RBIE IR ETE I L7 i RH 610 2 BERHRSE O BE L 521G

3

L
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3) ERFMHLEBERGE

FBRCIE, Do ) LTRBIIREOE | O
2 RMEREL, REFIMTOWTL, #BibT5
SN EE PN IR S IV e I =V SEVAND i S L (e
WL, KRB SRM MR KIZEAZTHZ T
EH ) TR U Z%E LT, FORR, REKT
L ROV T DD Y X MERE K ) & D
72U XWREIRIE K % | SREBRIFIZHOWTEDESY
X PRI K ) &0 X R @K 2Tk
wElLiz,

SRR E O ( B B O EBRIZEB T
HUEEZRL Y 35544 LT, KEAKEIL
FIUERENDEIK LTz, AR IR L D @ K
( B A OFEBRIZRITHRESY IS 35
Zefh) LLT, MK PNIT ST H 9~ 2 W PRI e K i 3%
(BT I MBHFERIE K DIRMEEZ T 7=, KB
DEDNRNRSE T 7T IR DA RREAT
DI | BRI K R B A B ST
OB R CHERFS TNV,

KM L2500 mL A H T AfAE R L, Rb
VT LU P A ATz, TR U St Tik, AR
VR T VIRA N TEW, HELTZ, TNTO
AIMUITEENOBHDWEIDIZEREL ., BEET 7
HFEEELZ( F 3 X)) .
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1) REOFHEDBEM

BB 8B) bMLETHDL ) ETHETLINE
DL o103, THE R IR OO THRITARETIE A2
D] VIS S 72 L XDV O TRITEIT T 1228,
W CORBRIZIESMMB D FLEL S AbiT,

2) &L OREFEDHEE

7 B OBIERTIL, ROBHLLEMIT DN
FOb R ENKEL, FEE ARSI R B KSR
FOBR RN KREDN ST, FRZ DD X WEPEERE K
TlE, BRAERFOIE LV IMAUNZ IR S B BE S 7 ik R H e
mEntz, Dedb X £ @K TIEREDSRER T,
[e7e U X BPERE K TIRIZEAEZEnN Abh
oot F4 )

Kb x&kEK  xEHY }BFEEK Kb L xEEREK

F 41X KRBT T AT O E g
a: BHY—FEEQCORLET 7 A4
RORE g ( RFEZH)  FERBILERED
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Abstract

Sea cucumbers (Holothuroidea) play important roles in benthic ecosystems, yet their species diversity and
distribution remain insufficiently documented in many coastal regions of Japan. The Noto Peninsula, projecting
into the Sea of Japan, harbors diverse coastal environments, but records of holothurians are still limited. In this
study, we report new locality records of two apodid sea cucumbers, Scoliodota japonica (Chiridotidae) and

Oestergrenia dubia (Synaptidae), based on specimens collected from shallow to deeper soft-bottom habitats along
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the Noto Peninsula. Species identifications were confirmed through detailed observations of ossicle morphology
using scanning electron microscopy and by molecular phylogenetic analyses based on partial mitochondrial COI
sequences. Our results demonstrate that S. japonica and O. dubia are recorded from Ishikawa Prefecture for the
first time. These findings contribute to a better understanding of holothurian diversity and biogeography in the Sea

of Japan and provide baseline data for future biodiversity assessments in the Noto Peninsula region.

IXCdHIZ

Tk K B FH 7~ =i (Holothuroidea) [ ZJ& 327~ HI%, MR A A RERIZH W THER O ELO A 1
WU B BB A BT T FARE T HY | Z ORI BLL A TE MO EFEIT . A SRR R &
ORI O AR L L TR AR CThD, RBE Y EHIE. B ARMFIC KREE ML tEE AL, - KH -
WAIRFEEDGITIC LS TRES R DT LMD | ZERRIEABMFADTERIN TODHUE THD, Lol B
YO CH T~ HO AEMATAEILRSITRY, VI ERXEL Phyllophoridae O —F, AL vk 77 ¢
Z %t Sclerodactylidae D1 2 Eupentacta quinquesemita, 7 7}~ =2} Holothuriidae 72} ~= Holothuria
(Thymiosycia) decorata. N7 7~ =2 H. (Stauropora) pervicax . Actinopyga varians . ¥ 7 7} ~ 2 #t
Stichopodidae D~ J~= Apostichopus armatus. A€ ~2F Molpadiiddae D=E>AFEF <2 Molpadia
roretzii, 177 47 F} Caudinidae DA EF~v2ERF Acaudina molpadioides, {71V} ~=F} Synaptidae D7
Y AFVF =2 Leptosynapta inhaerens 72E DG FoTD (BEEF, 1965; HEE A AR FHAMFFE2S, 1998)
ABFFETIX, REE -0 FE O IRIEID EIR ERER AT P O KR 100 m Hi s BB G LN A R ¥ T~
ALY FUARNF~aDIERITEDE ZNHDREHFLERZ S T2,

V7R SR cm, B AEES 20 em, 2Ny Z £ 100 cm, H &K
15 kg O SHRL Y (5121-B, MRS HBEA 4L, B

2023 A1 IR BB B HT 8T PR 12 d0 D F A 7 I ) Wz, BEEFERTOTRE 99% % ) —L
K55 (37°18'54.1"N 137°15'01.6"E; Fig. 1) D/KEE THRAFLAERR LT EEAR T, OEESNB W'Y
50 cm LA DI Hi7xH A=y 7 L 2 mm iz LT Z— DBk IS Tz, AFZEDERIET AT, 3
~FAERRE LT, Fo AF a— A \EKICEv A U I1T 5T~ 2O R BBl 7 7T &4 2 7K
ILEVERERRE B IR 120 D D LI LE S b PETNE AR AT OB LR 72,
Z—JHDOKE 4 m O (37°1816.7"N ST~ AR LD | AR F RS S O REE R A
137°14'33.8"E) . £L CTHJIREEBAT/ NRIZH D4 % mm PY5EIVELY | DNeasy Blood & Tissue Kit
IR BE R E v SEBRFERX AT O /KR —10 m DRI (Qiagen)DAEHE T =1 /L2 5> C DNA ZHiiH L7z,
MNH w3 e B EL T (37°1828.5"'"N 55472 DNA 8L C, Ih=RU7 COl #E1x
137°13'53.8"E) , 2023 4> 8 A 29 HIZAIR KB H FDERSYELSZ PCR KV HAEL | i LAl 51 2k
AR R BRI 70 o & — B FEER i A% DI A 5 ELT=, COI #B4yEEA D HENE (2 1% . Ardnt et al.
TS E 12 TR BERERRE RS BT /N A P (199 ) & X % COlef  (5-
( 37°17'32.0"N 137°15'45.7"E-37°1729.3'"N  ATAATGATAGGAGGRTTTGG-3") ¥ L ' COler
137°15'47.0"E) , /K% 103-104 m. 3% 1-2 knot T (5’-GCTCGTGTRTCTACRTCCAT-3")D i 77 A~
RLy PREZRT oo, Ly Pld, BB EE 50 —& Mz,
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Figure 1. $REEHIN : T i KIR s CANRRERRIT 80k sa), DEMETESNLD VB 7 — ()1 RJBER

FRRERHT IR ;b), @IRKERERR Mg SR Mt i ()1 IR BERRET /A s o) | ) 1 IR JBLER TR RE BR T /)

AR (d).

fFo7e COl ELHI &S THFSE (YAMANA et al.,
2022) MHEAFLIZAR AT~ gD COl
Bl A2 I Tor F Rt 2 A F R L 72, Rt O 1F
21X MEGAT11 % V), bootstrap 500 Rl fiz A%
I THEMUT (TAMURA ef al., 2021) . ZFHHZ HN
72 COI B4 @ accession & 513 Fig. 3 (2~ LTz,

’7.,

40 F % 3 Paracaudina chilensis KX874343
Scoliorhapis sesokoen LIC203485
Theniogyrus verructlo LC203483

Chiridota lnevis KX8T4399

Chiridota albatrossii KX874397

A 7 ¥+ 7 2 Scoliodota japanica (Sado form) LO536629 (INV-2018-78)
A i 3% 2 Seoliodota japonica (Sado form) LC536632 (INV-2020-27)
A #51 ¥ F 7 2 Scoliodota japonica (Sado form) LC536631 (INV-2020-28)

4 #h ¥+ 7 2 Seoliodota japonica (Sado form) LC536630 (INV-2018-80)

A £ H ¥+ 7 2 Seoliodota japonica (Sado form) LC536628 (INV-2018-78)

Figure 3. COI Fi%I% =i B iEIC I35 1R
;’Vb*é“'j‘o

LT~ 1O HTERZBIZE T 572012,
BAEALDIRBEHFK 1| mm MU ZTI0 L, K
THEICAMLI=F Yy F o7 ) —F TRBLL T

85

kA EIb LT, 507 Aid, MK CLEESL
728412 99.5% =% ) — L C3EVEHFL CTHAKL, v
—L FIZBL T ) — VA RIS AT L TR
i, Bl U7 E & T — 7 CRBHR I B0
. HAZAERL E-1010 A4 ARy 2 % W T4k -
=T 47 & ToT2421IZ, JEOL #18¢ JSM-5510LV
AR AE 1 IS (SEM) &2 W T LT,

fERLEL

%2 H Apodida

7 )v<F <2}l Chiridotidae OSTERGREN, 1898

AR HF <8 Scoliodota CLARK, 1908

AR DX F~a ($KFFvat~<a)Scoliodota

japonica (MARENZELLER, 1882) (Fig. 2A-B)
NMCI-EC.175, DDBJ accession No.:LC908946—

LC908948., MiEREAT 3 A, 1) 1|V RERRAT T iR

(hea Kt g;:37°18'54.1"N 137°15'01.6"E) |

2023 4F 6 H 26,28 H ., S HER A AL,

NMCI-EC.176, DDBJ accession No.: LC908949. 1

FEARBA 1B, F)1 BRBER AR BE B BT B (e 5

NHW ¥ —:37°18'16.7"N 137°14'33.8"E) | 2023

9770 NAREIEGERE,
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Figure 2. ARAFXF~aDERFGE LTI OILRE FERN) (A) | ARAFFT~aOFRE F > SEM [
% (B) . VFIADIF~aDEREFE(C), VFUAN)F~adgRik (£ T) &8tk (L) o

SEM it (D),

RRFHEA TIE, RO AT A A EE RN B
KL T, ZEDORIREDOWUN PR BE R EH L,
ik FIX A THD (Fig. 24), il F1EL 10 ATKL,
Bl FITH) 1020 ROFERZEEZ A 35 (Fig. 2A),
{RBEHF I $ kB | (sigmoid-hook ossicle) 235885
7273 (Fig. 2B) . Btk H f (wheel ossicle) 133%
DOHIIRDDTZZEND | B TORFHEAILL T
HDHEREERS LT, COT BRHNZ XD 0y 1R ARMEAT D
FER. 4 DOREHEARIZETAARHFF <= (Sado
form) L[RIC 7L —RZER L 72 (Fig. 3), ZiH—iH#
DFEHER - 53 - R M0 FHIFF T . YAMANA (2022)
WZEBARTIF I~ S, japonica DFt#E—EHT5
ZEMBAREICEIES L,

ARIIENLSDHEESNTEY, ZDO5AmIE,
KSEFEM I BN BEBERTOL
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i, 1913; OHSHIMA, 1914; K5, 1919; PNUE, 1965) .
FIeg L 2 (1 70 (PN, 1965) | 3= PR C I (L 1R
WA O R (40, 2010) A PG CIEREARIR K
BT (R E, 1905, K/, 1919; N, 1965) . LT
AR C 13 RS SR BT &8s U e 8 vl (121
) &7 TCUB (YAMANA et al., 2022) . UL B4 A
WRZ B EZ D8 RWEITA)NRIZBTDARL
F I ~aDPIRERICe D,

ARTFF~aid, BARD RO R EEIZA
B4 57/ <F~<afl Chiridotidae |ZJ&T AT ~=
THY RRICEEAFAET D8R E R & FE 5 Ici L
7= #JE (hook papillae) % F= B/ RE LRI ET D,
AR AFEO B AR B (GBS 2R KON
) NS DT HTRE AR IE SO 3R 2R S - N
IR R KOy R DS S 4L, ARFED 5y
FEWINLE DT D EMRFTS 72 (YAMANA et al.,
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2022) , = DR, WEK Taeniogyrus japonicus XL
TETARFIX Scoliodota J&IZHBLESNDEEHIZ,
rEE»bREINTEYFFTvarva
Scoliorhapis dianthus Solis-Marin et al., 2014 (X, S.
Japonica DT HE B ER 7o 1 TS A I S<
VIELNTHHIENRENT, 72d, AFEOF4 L
LT, 1 B iR #E (Sado form) (2R FF o=
Fvans KERAS 323 LUV Ot oD Hiek fE 4R 7
(Iwami form) (ZIZARBIFF<waRNEBIn Ty
(YAMANA et al., 2022) . ABFFETITHE ITHEVAR
X T ~aDL PRz T 5,

A7V F <=2 Synaptidae BURMEISTER, 1837
UFUAHYF~2g Oestergrenia HEDING, 1931
TFUAFVF <2 Oestergrenia dubia (SEMPER,
1867) (Fig. 2C-D)

NMCI-EC.177, HEREARBT 1 8K, 4211 BT
INAR (4 PR 57 HE R i 1 92 B 3% < 37°18'28.5"'N
137°13'53.8"E) . 2023 4~ 7 A 10 B, EHEE-/I
K IEEERAE, NMCI-EC.178, HERERHT 1 {4,
)11 B JELER BB BE 8% BT /N R i (37°17'32.0"N
137°15'45.7"E-37°17'29.3"N 137°15'47.0"E) D /K%
103-104 m, 2023 4= 8 A 29 H . A HE 4,

BT, AR AT A GBI T, il F
ILEET, il FIE 12 A THD (Fig. 2D), {REEFIZ
FERIR IR LSRR D 2 FEEOF A 2R b (Fig.
2E) o SEARE T ITIMEE O EEEEL T Ch R0 7R 8
# (eigenthumlichen Ankerplatten) EFHIILTD
WY B RIS E AL TS, -y NG
D RVEGLEIZPET D Oestergrenia digitata E13H T
HED B TIX X B TERVD | AEEARSITFE R KX
{EpDZEE —HOTERERYFHEAY SEMPER (1867
1868) 18D FTUAHY I~ O. dubia DL E—
BT 2L DARREIZFEEINI,

AFITHHRE O RKIBEPOREAR R R
TR BN T35 (&2, 2012) o KFEHEARIT
I, FEk LR (B AR D, 2023) | F#li Uk (JAMBIO i
AT — B =, 2025) | BEAIR | TR IR [ 1L
W ER, HRE(ARDOLYRT —%,2025) , #f
ZNNE (G - AR, 2004) | S B (423, 2012)

87

R BT BIT DAR T ~aLuFUA B F~vanitsk
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WEER S 82 o & — B SR B RR 00 /N S IR
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Abstract

Niponia nodulosa, a millipede species, primarily inhabits environments heavily influenced by human
disturbance, such as urban and peri-urban areas. In recent years, records of its occurrence have rapidly accumulated
from various regions of Japan, however, its precise distributional range within the country has not yet been fully
clarified. In this study, we report new distribution records of this species from several localities, including Honshu
(Yamanashi, Niigata, Ishikawa, and Hiroshima Prefectures), Kyushu (Fukuoka and Saga Prefectures), and Nii-
jima Island, Izu Islands (Tokyo Prefecture). Additionally, to further elucidate the species' distribution, we compile

and review previously collected specimens and overlooked records.

F—U—F:HIRE, 2R Y AT IR, L
Key words: arthropod, myriapod, millipede, soil animal, biogeography
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2024 48 H 20 H, A HE}- B HEVRERE, & H
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Fig. 1. Photograph of a living individual of Niponia
nodulosa, collected in Saru-shima Island,

Yokosuka, Kanagawa.
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Fig. 2. Collection localities of Niponia nodulosa specimens examined in this study. White circles with black

outlines represent specimens collected from prefectures and island in which N. nodulosa was recorded for

the first time in this study, whereas black circles with white outlines indicate specimens collected from

localities where the distribution of this species had been previously recorded.
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Table 1. Data of specimens collected in this study. For some specimens, geographic coordinates were unavailable and

were therefore estimated from locality names and indicated in square brackets [ ].

p Locality Coordi Date Collector Re Y Remarks
134,39, 5 juv. Tomizawa, Oe, Nishimurayama, Yamagata 38.357633°N, 140.180054°E 10 Sep. 2023 Soma Chiyoda Ryosuke Kuwahara RK052-07
14,19 Oyaguchi, Bando, Ibaraki 36.010242°N, 139.909536°E 21 Mar. 2023 Ryosuke Kuwahara Ryosuke Kuwahara RK035-46
14 Oyaguchi, Bando, Ibaraki 36.010242°N, 139.909536°E 21 Mar. 2023 Ryosuke Kuwahara Ryosuke Kuwahara RK035-47
13,19 Tategata, Joso, Ibaraki 36.132231°N, 139.998006°E 15 Feb. 2020 Ryosuke Kuwahara Ryosuke Kuwahara RKO016-08
14 Kamikasuo, Kanuma, Tochigi 36.574254°N, 139.540283°E 23 May 2025 Ryosuke Kuwahara Ryosuke Kuwahara RK056-31
1 juv. Nakakasuo, Kanuma, Tochigi 36.545993°N, 139.583688°E 23 May 2025 Ryosuke Kuwahara Ryosuke Kuwahara RK056-30
22, 1 juv. Kakidaira, Sano, Tochigi 36.463797°N, 139.552097°E 20 May 2024 Mayu Susukida Ryosuke Kuwahara RK056-02
19 Kakidaira, Sano, Tochigi 36.463992°N, 139.552831°E 20 May 2024 Toshimichi Nagai Ryosuke Kuwahara RK056-11
14,19 Yamamoto, Utsunomiya, Tochigi 36.577270°N, 139.883179°E 18 Apr. 2025 Ryosuke Kuwahara Ryosuke Kuwahara RK050-40
29 Arakawakuna, Chichibu, Saitama 35.961681°N, 139.060119°E 29 Jun. 2022 Ryosuke Kuwahara Ryosuke Kuwahara RK019-60
19 Mitsumine, Chichibu, Saitama 35.920206°N, 138.934481°E 29 Jun. 2022 Ryosuke Kuwahara Ryosuke Kuwahara RK021-03
13,29 Kurohama, Hasuda, Saitama 35.989197°N, 139.669489°E 17 Oct. 2023 Ryosuke Kuwahara Ryosuke Kuwahara RKO041-11
23, 29,1 juv. Kurohama, Hasuda, Saitama 35.989181°N, 139.669397°E 10 May 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK046-21
134,59 Kurohama, Hasuda, Saitama 35.989275°N, 139.670175°E 11 Jun. 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK046-07
14,19,2 juv. Kurohama, Hasuda, Saitama 35.989206°N, 139.669431°E 25 Jul. 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK043-53
12,4 juv. Kanaya, Futtsu, Chiba 35.164186°N, 139.833597°E 24 Apr2023 Mitsunori Tsuruta Ryosuke Kuwahara RK038-46
1 juv. Kanaya, Futtsu, Chiba 35.165839°N, 139.832422°E 24 Apr 2023 Mitsunori Tsuruta Ryosuke Kuwahara RK038-55
1 juv. Kanaya, Futtsu, Chiba 35.164025°N, 139.833958°E 24 Apr 2023 Mitsunori Tsuruta Ryosuke Kuwahara RK038-60
1 juv. Takeoka, Futtsu, Chiba 35.193717°N, 139.850733°E 25 Apr. 2023 Mitsunori Tsuruta Ryosuke Kuwahara RK039-06
14 Uchino, Inzai, Chiba 35.787964°N, 140.123228°E 6 Feb. 2021 Ryosuke Kuwahara Ryosuke Kuwahara RK032-57
13,19 Hitokuwada, Tako, Katori, Chiba 35.777894°N, 140.409772°E 26 Aug. 2023 Ryosuke Kuwahara Ryosuke Kuwahara RK041-29
14,19 Tateyama, Tateyama, Chiba 34.990861°N, 139.824506°E 4 May 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK043-48
19, 1 juv. Hongo, Bunkyo, Tokyo 35.711470°N, 139.762501°E 16 Mar. 2024 Soma Chiyoda Soma Chiyoda
14 Rinkai, Edogawa, Tokyo 35.641119°N, 139.869189°E 31 Mar. 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK056-28
29 Rinkai, Edogawa, Tokyo 35.639444°N, 139.870617°E 31 Mar. 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK056-29
33,39 Shimoyugi, Hachioji, Tokyo 35.618194°N, 139.376819°E 5 Apr. 2021 Ryosuke Kuwahara Ryosuke Kuwahara RK027-10
14 Takao, Hachioji, Tokyo 35.634053°N, 139.261439°E 22 Jun. 2019 Ryosuke Kuwahara Ryosuke Kuwahara RK014-23
23,29,2 juv. Tate, Hachioji, Tokyo 35.631870°N, 139.294371°E 23 Apr. 2023 Norio Harayama Ryosuke Kuwahara RK039-39
1& Uratakao, Hachioji, Tokyo 35.644811°N, 139.239819°E 10 May 2019 Ryosuke Kuwahara Ryosuke Kuwahara RK034-18
1 juv. Uratakao, Hachioji, Tokyo 35.644731°N, 139.239733°E 24 Oct. 2021 Soma Chiyoda Ryosuke Kuwahara RK007-54
13,89, 1 juv. Mukaiyama, Nii-jima Island, Tokyo 34.3461°N, 139.2657°E 14 Jun. 2024 Akifumi Yao Soma Chiyoda New locality record
19 Mukaiyama, Nii-jima Island, Tokyo 34.3461°N, 139.2657°E 14 Jun. 2024 Akifumi Yao Soma Chiyoda New locality record
12,1 juv. Obasho, Nii-jima Island, Tokyo 34.3643°N, 139.2609°E 16 Jun. 2024 Akifumi Yao Soma Chiyoda New locality record
Otagumi, Nii-jima Island, Tokyo 34.3605°N, 139.2752°E 16 Jun. 2024 Akifumi Yao Soma Chiyoda New locality record
Yamatsuyamakawa, Nii-jima Island, Tokyo 34.3777°N, 139.2659°E 15 Jun. 2024 Akifumi Yao Soma Chiyoda New locality record
Yamatsuyamakawa, Nii-jima Island, Tokyo 34.3782°N, 139.2663°E 15 Jun. 2024 Akifumi Yao Soma Chiyoda New locality record
Noge, Setagaya, Tokyo 35.603772°N, 139.646361°E 2 Feb. 2020 Ryosuke Kuwahara Ryosuke Kuwahara RKO15-55
Amanuma, Chigasaki, Kanagawa 35.353710°N, 139.418165°E 10 May 2024 Soma Chiyoda Soma Chiyoda
Namegaya, Chigasaki, Kanagawa 35.372962°N, 139.414822°E 7 Jun. 2023 Soma Chiyoda Soma Chiyoda
Tsutsumi, Chigasaki, Kanagawa 35.363740°N, 139.430713°E 10 May 2024 Soma Chiyoda Soma Chiyoda
Tsutsumi, Chigasaki, Kanagawa 35.363740°N, 139.430713°E 10 May 2024 Soma Chiyoda Soma Chiyoda
Endo, Fujisawa, Kanagawa 35.395733°N, 139.429563°E 10 May 2024 Soma Chiyoda Soma Chiyoda
Inari, Fujisawa, Kanagawa 35.360156°N, 139.458370°E 7 Jun. 2023 Soma Chiyoda Soma Chiyoda
Kawana, Fujisawa, Kanagawa [35.3299°N, 139.4928°E] 10 May 2024 Soma Chiyoda Soma Chiyoda
Kawana, Fujisawa, Kanagawa [35.3299°N, 139.4928°E] 10 May 2024 Soma Chiyoda Soma Chiyoda
Nishitomi, Fujisawa, Kanagawa 35.352595°N, 139.486295°E 10 May 2024 Soma Chiyoda Soma Chiyoda
Nishitomi, Fujisawa, Kanagawa 35.349371°N, 139.487375°E 10 May 2024 Soma Chiyoda Soma Chiyoda
Oba, Fujisawa, Kanagawa 35.361310°N, 139.450759°E 7 Jun. 2023 Soma Chiyoda Soma Chiyoda
Uchimodori, Fujisawa, Kanagawa 35.399873°N, 139.421009°E 10 May 2024 Soma Chiyoda Soma Chiyoda
Uchimodori, Fujisawa, Kanagawa 35.399873°N, 139.421009°E 10 May 2024 Soma Chiyoda Soma Chiyoda
Manda, Hiratsuka, Kanagawa 35.322115°N, 139.307949°E 7 Jun. 2023 Soma Chiyoda Soma Chiyoda
Koajiro, Misaki, Miura, Kanagawa [35.1601°N, 139.6127°E] 29 Sep. 2020 Soma Chiyoda Soma Chiyoda
Koajiro, Misaki, Miura, Kanagawa [35.1601°N, 139.6127°E] 24 Dec. 2024 Soma Chiyoda Soma Chiyoda
Koajiro, Misaki, Miura, Kanagawa [35.1601°N, 139.6127°E] 24 Dec. 2024 Soma Chiyoda Soma Chiyoda
Koajiro, Misaki, Miura, Kanagawa 35.162469°N, 139.613188°E 4 Feb. 2025 Soma Chiyoda Soma Chiyoda
Koajiro, Misaki, Miura, Kanagawa [35.1601°N, 139.6127°E] 13 Aug. 2025 Soma Chiyoda Soma Chiyoda
Koma, Oiso, Naka, Kanagawa 35.322693°N, 139.325065°E 7 Jun. 2023 Soma Chiyoda Soma Chiyoda
Kazamatsuri, Odawara, Kanagawa 35.247381°N, 139.122279°E 24 Aug. 2024 Soma Chiyoda Soma Chiyoda
Aone, Midori, Sagamihara, Kanagawa 35.531444°N, 139.110234°E 23 Apr. 2023 Norio Harayama Ryosuke Kuwahara RK039-45
Kawashiri, Midori, Sagamihara, Kanagawa 35.605820°N, 139.281019°E 23 Apr. 2023 Norio Harayama Ryosuke Kuwahara RK039-53
14,12, 2 juv. Negoya, Midori, Sagamihara, Kanagawa 35.579398°N, 139.277110°E 21 Apr. 2023 Norio Harayama Ryosuke Kuwahara RK039-33
14, 10 juv. Negoya, Midori, Sagamihara, Kanagawa 35.579351°N, 139.275903°E 21 Apr. 2023 Norio Harayama Ryosuke Kuwahara RK039-54
1 juv. Shiroyama, Midori, Sagamihara, Kanagawa 35.586314°N, 139.287440°E 11 Apr. 2023 Norio Harayama Ryosuke Kuwahara RK039-09
19, 1 juv. Shiroyama, Midori, Sagamihara, Kanagawa 35.586314°N, 139.287440°E 11 Apr. 2023 Norio Harayama Ryosuke Kuwahara RK039-46
19 Nagatsuta, Midori, Yokohama, Kanagawa 35.514338°N, 139.490725°E 30 May 2025 Soma Chiyoda Soma Chiyoda
13,19 Niharu, Midori, Yokohama, Kanagawa [35.5161°N, 139.5179°E] 30 May 2025 Soma Chiyoda Soma Chiyoda
29 Terayama, Midori, Yokohama, Kanagawa [35.5048°N, 139.5407°E] 30 May 2025 Soma Chiyoda Soma Chiyoda
14 Nagasaka, Yokosuka, Kanagawa [35.2357°N, 139.6339°E] 10 Nov. 2024 Soma Chiyoda Soma Chiyoda
14,19 Nagasawa, Yokosuka, Kanagawa 35.222361°N, 139.670670°E 27 Apr. 2025 Soma Chiyoda Soma Chiyoda
1d Saru-shima Island, Yokosuka, Kanagawa 35.287291°N, 139.695046°E 2 Aug. 2023 Soma Chiyoda Soma Chiyoda Fig. 1
1 juv. Saru-shima Island, Yokosuka, Kanagawa 35.287291°N, 139.695046°E 4 Nov. 2023 Soma Chiyoda Soma Chiyoda
14 Saru-shima Island, Yokosuka, Kanagawa 35.287291°N, 139.695046°E 4 Nov. 2023 Soma Chiyoda Soma Chiyoda
29 Tsukui, Yokosuka, Kanagawa [35.2160°N, 139.6694°E] 27 Apr. 2025 Soma Chiyoda Soma Chiyoda
13 Kosuge, Kitatsuru, Yamanashi 35.757778°N, 138.920472°E 28 Jun. 2022 Ryosuke Kuwahara Ryosuke Kuwahara New locality record; RK019-42
? Konoura, Itoigawa, Niigata 37.077333°N, 137.973500°E 20 Aug 2024  Keito Tsunoda, Kenji Toyota ~ Noto Marine Center New locality record
Aikawakitazawa, Sado Island, Niigata 38.037347°N, 138.240839°E 21 Oct. 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK047-14
Chigusa, Sado Island, Niigata 38.068597°N, 138.357489°E 22 Oct. 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK047-32
Iwayaguchi, Sado Island, Niigata 38.262953°N, 138.438467°E 22 Oct. 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK047-33
Maruyama, Sado Island, Niigata 37.924125°N, 138.454532°E 28 Nov. 2022 Soma Chiyoda Ryosuke Kuwahara RK024-28
Moro, Sado Island, Niigata 38.069872°N, 138.509431°E 24 Oct. 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK047-42
Sawane, Sado Island, Niigata 38.019728°N, 138.264603°E 24 Oct. 2024 Haruki Shinoda Ryosuke Kuwahara RK048-11
Tassha, Sado Island, Niigata 38.074383°N, 138.246656°E 21 Oct. 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK047-20
Kureha, Toyama, Toyama 36.704642°N, 137.179247°E 18 Oct. 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK046-45
Ossaka, Noto, Hosu, Ishikawa 37.304889°N, 137.240333°E 8 Aug. 2024 Keito Tsunoda, Kenji Toyota ~ Noto Marine Center ~ New locality record; NMCI AR. 1164
Choshi, Kanazawa, Ishikawa 36.523417°N, 136.706139°E 19 Aug. 2024  Keito Tsunoda, Kenji Toyota ~ Noto Marine Center ~ New locality record; NMCT AR. 1165
Kakuma, Kanazawa, Ishikawa 36.550250°N, 136.716028°E 17 Aug. 2024 Keito Tsunoda, Kenji Toyota ~ Noto Marine Center ~ New locality record; NMCI AR. 1166
Taiyogaoka, Kanazawa, Ishikawa 36.529250°N, 136.704556°E 19 Aug. 2024 Keito Tsunoda, Kenji Toyota ~ Noto Marine Center ~ New locality record; NMCI AR. 1167
Chuda, Wajima, Ishikawa 37.385543°N, 136.887500°E 28 Jun. 2025 Ryosuke Kuwahara Ryosuke Kuwahara New locality record; RK056-19
14,19 Yawata, Monzen, Wajima, Ishikawa 37.323089°N, 136.792692°E 28 Jun. 2025 Ryosuke Kuwahara Ryosuke Kuwahara New locality record; RK056-20
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Table 1 (continued)

Specimen Locality Coordinate Date Collector Repository Remarks
13,29 Shinmei, Takayama, Gifu 36.139887°N, 137.260813°E 25 Jun. 2025 Ryosuke Kuwahara Ryosuke Kuwahara RKO056-18
13 Taniai, Yamagata, Gifu 35.584676°N, 136.747412°E 29 Jun. 2025 Ryosuke Kuwahara Ryosuke Kuwahara RK056-21
29 Yata, Mishima, Shizuoka 35.118214°N, 138.937770°E 17 Nov. 2025 Akifumi Yao Soma Chiyoda
19 Oya, Suruga, Shizuoka, Shizuoka 34.963925°N, 138.438764°E 26 Jun. 2022 Ryosuke Kuwahara Ryosuke Kuwahara RKO018-44
13,29 ‘Yamami, Minamita, Chita, Aichi 34.734269°N, 136.912650°E 27 Jun. 2022 Ryosuke Kuwahara Ryosuke Kuwahara RK018-53
33,29,2 juv. Saio, Kasugai, Aichi 35.316492°N, 137.049294°E 30 Jun. 2025 Ryosuke Kuwahara Ryosuke Kuwahara RK056-22
19 Eigenjitakano, Higashiomi, Shiga 35.082213°N, 136.326101°E 1 Apr. 2022 Yu Isono Ryosuke Kuwahara RK024-14
234,29, 1 juv. Miyauchi, Omihachiman, Shiga 35.142094°N, 136.085336°E 12 Mar. 2023 Ryosuke Kuwahara Ryosuke Kuwahara RK036-08
19 Miyauchi, Omihachiman, Shiga 35.142094°N, 136.085336°E 12 Mar. 2023 Ryosuke Kuwahara Ryosuke Kuwahara RK036-09
14 ‘Yamagami, Otsu, Shiga 35.033783°N, 135.836197°E 6 Nov. 2024 Ryosuke Kuwahara Ryosuke Kuwahara RK049-43
13,12 Tamura, Nagahama, Shiga 35.359580°N, 136.285412°E 22 Aug. 2025 Soma Chiyoda Soma Chiyoda
13,19 Tamura, Nagahama, Shiga 35.359580°N, 136.285412°E 22 Aug. 2025 Soma Chiyoda Soma Chiyoda
14,12, 6 juv. Miyauchi, Omihachiman, Shiga [35.1414°N, 136.0848°E] 12 Mar. 2023 Soma Chiyoda Soma Chiyoda
12,1 juv. Sagamizuokitagaichi, Ukyo, Kyoto, Kyoto 35.051594°N, 135.619384°E 27 Aug. 2025 Ryosuke Kuwahara Ryosuke Kuwahara RK056-27
14 Gobun, Fukuyama, Hiroshima 34.509636°N, 133.332600°E 4 May 2023 Ryosuke Kuwahara Ryosuke Kuwahara New locality record; RK037-18
13,39, 1 juv. Koinishi, Nishi, Hiroshima, Hiroshima 34.397717°N, 132.424876°E 15 Aug. 2023 Yoshimasa Kumekawa Ryosuke Kuwahara New locality record; RK040-61
6 juv. Chofumiyazaki, Shimonoseki, Yamaguchi [33.989277°N, 130.994806°E] 9 Nov. 2012 Makiko Matsuda Ryosuke Kuwahara RK001-03
2 juv. Ct iyazaki, Shi ki, Y hi [33.989277°N, 130.994806°E] 12 Nov. 2012 Makiko Matsuda Ryosuke Kuwahara RK001-12
2 juv. Choft hil ki, Y hi [33.989443°N, 130.994139°E] 15 Nov. 2012 Makiko Matsuda Ryosuke Kuwahara RKO001-23
24, 1juv. Yoshimikojuku, Shi seki, Y 34.064853°N, 130.901726°E 7 Sep. 2023 Riki Takemoto Ryosuke Kuwahara RK053-54
1 juv. Shunan, Yamaguchi [34.225979°N, 131.795468°E]  1-7 Aug. 2014 Shin-ichi Tanaka Ryosuke Kuwahara RK002-13
43,69, 3 juv. Tai, Matsuyama, Ehime 33.809194°N, 132.771667°E 19 Oct. 2024 Kenji Toyota Kenji Toyota
7 juv. Miyuki, Matsuyama, Ehime 33.853972°N, 132.772500°E 19 Oct. 2024 Kenji Toyota Kenji Toyota
19 Yamae, Chikushino, Fukuoka 33.484228°N, 130.570658°E 30 May 2025 Ryosuke Kuwahara Ryosuke Kuwahara New locality record; RK056-23
29 Tsubakuro, sasaguri, Kasuya, Fukuoka 33.638061°N, 130.513951°E 2 Jun. 2025 Ryosuke Kuwahara Ryosuke Kuwahara New locality record; RK056-24
19 Edaruki, Karatsu, Saga 33.486898°N, 129.909856°E 29 May 2025 Ryosuke Kuwahara Ryosuke Kuwahara New locality record; RK053-28
19 Shikatamen, Saza, Kitamatsuura, Nagasaki 33.244471°N, 129.635960°E 5 Jun. 2025 Ryosuke Kuwahara Ryosuke Kuwahara RK056-26
12 Nishiumi, Nagasaki, Nagasaki 32.869940°N, 129.766628°E 4 Jun. 2025 Ryosuke Kuwahara Ryosuke Kuwahara RK056-25
34 Shimasaki, Nishi, Kumamoto, Kumamoto 32.816244°N, 130.685167°E 5 Aug. 2021 Ryosuke Kuwahara Ryosuke Kuwahara RK029-11
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MERSILTEY, UL TR CEMES N CND, FE DITEEREZ & O 7L+ LB I IED
FhW R SR AL 2 JORERIC B DM 5728, 2023 45 5 A XORL v %2 W& 2 BAGAL ., 2025 4 6
AFETIZ 15 BOREEZI TS0 THE T D,
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Bk E 5t

FRAEITILHIUBIZHH IR K FER H ARWFIEREE
Wt 2 — i ik O A EE T HIBSE
ERAWTEBLIZ(X 1), [HIBEE 1% 2023 4F 4 H
(2 42 FSDITHEFISHL, KIE 450 m ETOUREH
Banb~ /L FE—20YF—E1,000mTAY—17
g F A A, ZAUTED KR 400 m FREFTORL
YU HAE N FREE R o7, Ly 136 HHEIE 50 em,
EE 20 cm, 2SY 7R 100 cm ORI HERES 11
SR oY KA AWz, A TIER Ly VRIFIC
10 kg OFEZEROATF | A HLROIKIRD 2 {5026 3
FOEEOUAY—%MIEL TRLy P2 RMLT,
TR RTIEK TR 200 m £TIE 5 R, T UET
110 43fEZ B 22 L Uz, 2023 4 5 H 8 B 2025
6 H 3 HETIZ IS BIOFRAELZEML, FEHENEIC
NML KL No. 1-15 EL7z, Fi&ClERL Y
D NIE, BJERE, RATBHARIE, BMURE T RE, BEEE
IRF ., [ IS 2 U AU A B 1 ), KRR
BT (37 Do FLyY OB ENSEEE £ TOIEEE
VL LR A R T A R e oo J R E R A
D ERREE A A DFHH

A

[ = |

HEEE M bS] 2K 13.59m, Bk
6.6h, HREHAR24.

X 1

(https://vldb.gsi.go.jp/sokuchi/surveycalc/surveycalc/
bl2stfhtml)Z VTR H L7, B 7= HEfE ) o0
JLEDHKI 300 g DHEFEM ZAZAINRIZ Y | bz EEAH
BT OFERE LT, FRD OHERE)IL H BRE 4.75
mm & 1 mm D55WEHW T3 T TAEMZBAE
L7, BRELTAEMITEREA~FIHIRY, ik LF
BTV, 99% =4 /— /L CETEL THEARL L,
[ E CERMS T ML FE AT RE/R AR E T O
SRR LT, RLEEAE R B L aBHI B N T
o MZEE ST C B RS 7o, KRR AT 1
DEMESNH N Z—Q010)ITF N, FLT-
REHE R 7 o ERAIREN 5D WO R (R B L 2 2%
MR EHH M-2 JE)% IV C WENTWORTH D455
e > TBELPEIZ 5D\ 3T T, 1EID 34T IZiTR
10 g OFEE VY, 40 S fILL BT THRIL, 4%
AT S B DT EAToT0, SAHWI TRk
OEEZFHERD 0.01 g)U CRIEHR(E &5 %y
F)y&RHHL, 5 EOFEEENHFER 3 2 ER LB
BN Z RO T, STl B D — A i A L
L CTIRAFLTZ,

NML Rl v No. 1 TR TEL CHEMLI
W, KT —H2EIF TE/) o7, NML RLv¥ No.
3.4, 8 [T IEDO—BREL U1l BREEL
2B DT — 2 LIEREFLNIR D>, NML R
¥ No. 2 TIERLEE 4T FRUEH BRI Tl h 77,
NML KL No. 4 TIERLEE S HTalER AR R LT 72
D 2 Bl HTHE R DB EZ KD T, NML KLy
¥ No. 7. 15 ZRIOMAnER Ly 2 W THERELIZ
7o RFERITE DN o7z,

#& 1 FLoPoilsET —4. HIRE, BEERE, KIEE®R, QRS 2R
NMIL BA BE EE HIE X
FLovi N KR - KR |74 — Bk | BAR AT | Bk N KE N KE
o wEE B A wa | Em wE O o B (|| L |
2 2023/8/7 9:21 ¢ 37° 16.811' | 137° 15437 216 400 5 37° 17.017' :1137° 15.536'} 167
3 2023/9/13 |14:55} 37° 17.869' | 137° 14.820"; 55.1 5 15:08: 37° 17.913' :137° 14.860'! 53.6
4 2023/9/13 |15:51} 37° 18.297' {137° 14.140'i 24.3 3 15:59: 37° 18.352' | 137° 14.208'} 24.1
5 2023/11/22 | 9:14 | 37° 16.449' {137° 15.258'; 229 | 9:19 | 37° 16.472' {137° 15.269'; 224 450 9:23 5 9:28 | 282 | 9:34 | 37° 16.321' {137° 15.245'} 257
6 2023/12/5 | 9:34 i 37° 16.909' {137° 16.293'} 228 | 9:38 | 37° 16.903' | 137" 16.292'} 227 500 9:44F 5 9:49: 387 | 9:53 | 37° 16.694' {137° 16.289'} 338 {10:01: 37° 16.734' :137° 16.304'{ 313
8 2024/10/2 | 9:44 i 37° 18.260' {137° 14.196'} 24.8 | 9:44 { 37° 18.264' | 137° 14.198'i 24.7 50 9:45 3 9:48 136 | 9:49 | 37° 18.336' {137° 14.216"; 23.7
9 2024/11/8 |13:52: 37° 16.092' i 137° 13.167'} 216 [13:56{ 37° 16.134' | 137° 13.228'} 208 450 14:01; 5 :14:06 14:10 199
10 2024/12/25 |10:12¢ 37° 17.400' }137° 15.813'} 110 [10:14] 37° 17.430' | 137" 15.833'{ 109 250 10:17¢ 5 (10:22 381 [10:25] 37° 17.625' {137 15.916'! 105
11 2025/1/22 | 9:28 i 37° 15.957' {137° 15.005'i 313 | 9:35 { 37° 15.992' | 137° 15.105'i 312 700 9:44 5 9:50 | 165 |10:00{ 37° 15.903' {137° 15.098'} 330 :10:10: 37° 15.969' {137° 15.157'
12 2025/2/20 [10:02; 37° 16.144' }137° 12.644’i 205 |10:06; 37° 16.116' | 137° 12.654'i 209 500 10:12¢ 5 10:17} 372 |10:24{ 37° 15.920' | 137° 12.597'} 238
13 2025/3/14 | 9:19 | 37° 15.333' | 137° 14.493'i 370 [ 9:25 { 37° 15.301' | 137° 14.460'i 366 800 9:35: 10 :9:45; 840 | 9:56 | 37° 15.026' {137° 14.008'; 383
14 2025/5/9 9:30 i 37° 15.789' ;137° 14.047'; 280 | 9:35 { 37° 15.774' {137° 14.036'; 281 600 9:42 7 9:50 } 429 | 9:57 | 37° 15.584' {137° 13.870"; 299 ;10:05; 37° 15.579' :137° 13.878'} 299
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SBAEHE: BERET LT TUBIRE TORL V2 HIWTBIED

BN LRLE AL R AL

FER

BRI

FHETELNEMO —EEE 2 ITRT, B
B2 BHITERR I T L7 o7zb Db
%< HFEENRER G EITZEBMEL TEED T
B, Wi oE AL, FEFICS NSRS
ELT2, 9 BIORLy UHREEI T2 /E R, BRESN
T2 OTEE D b 267> T- B RE XA B i P
THY, W NTHRREZENV , i L E M OIETH -
77 B2 NML RLw¥ No. 10 TR S HEMED e
m<l, ZLoOBYEPRES NI, ZONFRIL, il
RSN 37 OO | iR B 12 FE, R H)
WP X O B 22 10 L, BRIE BN
M25 4 1, FREWIM D 1 FTH -T2,

L BERHL AR 53T

&R CIF DAV MR EHERE W) DRI AR 3 TG
RER 3 BILOK 2 ITRT, 50 FICLD 0T
FUEFO AR O )L 98.8-99.5%72~7-, B &
MR ET BRI X S TILHTLBND NML KLy
No. 4 &8 TIX 115 um & 124 um THAIRD &
W72 1203 A O I ILE LB IITV Y NML
Rl ¥ No. 3, 10 TIFEEPALARIT 247 wm, 296
pm EREARY | B ERE XS ITDT b MRS
STz LHTLBPBDUBENTZKEE 208-227 m D
NML KL No. 5. 6, 9, 12 T LRARX /71X
AL STy B EPALARIEL 164-190 pm &0
INELTRY | LA TUB D DB T KR 281-366 m D
NML Rl No. 11, 13, 14 TIIA#HD T 85-107
um EENNEL etz

350 4

. : ; . :
200 250 300 350 400
HF(m)

2 HREHEREY) O B P AL LKIRD PSR

T T T
0 50 100 150

101

BE

FR6FETLH 1 BITRAELZATN 6 e i
E I EDICH EE DSBS L(IWASA et al.,
2025), HEFDRAEIZED LW O A LHEREIZ LD
JEA Y ~D BN LRSI TWD (-SRI,
2024), NML KL No. 4 & 8 2O HIFED R I
T+ TB N O FIEE AT OIZIE R U LS T T o7
T TR W CITE B LAY 115 um
25 124 pm ~EFRERY, e BRI X 57 13
SN DZANES VA Ny SRS QA B & Nalla e 7} P i /2% -
BN TR0, R OEIE N L3> Tz, Eakois
NZD 2 RO TIXBNFEY ARG TR,
WSV ab S AUVIIEERES NI LR
LTV, v ab AU IUE DOKGE20-25m
TR ASNFMELES SN TE 5, 1973), 2 E
T IUBNOKGE 10 m RO AN S
ERTDAEBHMMN RS> TWHUNAE - X2,
2016), — 77, HUBIC KD DO IZED, 20
WVEEHUTEELJED T HE &R0 AR /-
MBI E BRI IR H A— Uk T T2 Z L a e
L TWAHBUNAKRE, BME), L Ledn, KA
FOIA T REEAHT Tl ER ICb~ v aes
LAUMB|ERE ST QD IED R TET,

— MR, BARYED EE 3K 150 m LA T
BANRLY, 200 m DIETIIMRQIEE L DesnD
(FH, 1934), KA ROEBEPAAEIT, L+
B CIIAERKIR DI T2 DL TR 2 1/ a7,
KPR 281 m THe/hE72D | KEE 366 m £ TV MEZ
RUTc, IEE EAEMDBIRMEIZ DWW TR, IEAEY
ORI IEE AN AL T DS (R,
2014), VEEHEFEM LML O 22 S 1T ST
JEAESUECIRIE B, RV IR L8 B2 B AR
EREOZENESN TS (LW - T, 1987), <
DERD—>LLT, MBFEIRWTITHERED ORIEL
BB EHEROBIZITAOHBMERHL LS
(Keil & Cowie, 1999), JEEDOH B & A EILEA
B OBUAF EIZEBR T H AR RS TV D
(KHE, 2014), — 7T, RRAE TIXE &R K
KOMEZE UK 109 m TfTo72 NML KLy
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£ 2 BRLy VA TRESNZEMY AN, B ORI T OLOLEH TS, A ETHRE

S QYA NPV AN
NML F L+ ¥No. 2 5 6 9 10 11 12 13 14
#HB 2023/8/7 2023/11/22 2023/12/5 2024/11/8 2024/12/25 2025/1/22 2025/2/20 2025/3/14 2025/5/9
BE (BA) KR 216m 224m 22Tm 208 m 109 m 312m 209 m 366 m 281m

THNATEE LT 2
1

FAMO—E (NE)
INTFTIARO—E?
Frflo—E @HFR)

FY ey FHA |@ramrio—iE |@Rawro—@? Wik s|arwvaassio—§ 1|aszvnassfo—iE dsr7van fo—@E 2|xr7vInifo—i el 32|
TYAESLY IRE 1| R REREEE E(E2 0[5 vTHAHO—E 2|z=im 2daazean—mE 48|
n eSS B|AH %5794 Y/ 544547 3| 13 £M0—& 1+MBo—iE FEFRYTFHA? 1
77y A0~ Aammo—iE =54 454 1 FHA 1|2 1|3&H0—E 1| ke s Hiq E5YFHA? 1
TiE0—E Wrvasy/Huqr 1752545547 1le T|Ensyro—@ 1|65y 54 ERMO—HE 3
ZhESYATEHO—E 1FHYFHA s 542 2|2 sfErmo—® 2aysq ZFAbeE 1
AT e N 1x/e 545427 LECEREEESTES AF XIS/ NITERF? 2|IFFHAHRIEE LT ? XRYLINYRERT? 7
R A0—iE 2lFHYFHA? ¥va7>777 1|7®E b 7RO~ 1|7 ®E FFAo—iE 7EE FFHO—E 4
FHETTHA 2|Fxsv/noEE LT UFRIV/AIEELT  2A2TH=RO—E 1|7EE b FRO—E 1|7 ®e b Fo—E
— B MO—E ol rFAO—E s ®e bFAO—E 40| P E S A= s e rFMO—=E 1
— B0~ LERE S 17 ®e FFEO—E 52| e H=RO—&E 1
TV SAHAT BFYATYT? (M) 3vEEFTRA arx7iao—iE? 80|
—tEMo—fE (ML) 5| FaTCHO—E 2|
YRAEIVHA 1 s—<BO—E? 2|
2FA bTF (1) 1 AYTLYBRO—E 1
¥2UV/NIEELT 95| LECLES 1
FYRTVTT 6| TAESHYHA 6|
Ty IrRO—TE 6| EAZ? 1
REHY YRHH 3 2|
Sy ongsg? 1
FAETTHA 10|
GTIYY I HA 33|
Wo—& (NE) 3|
(1B 2|
Wo—& (hE) 2|
Fo—i& (NE) 1
HoX= 2|
FYX =7 (ME) 1]
T=o—E (NE) 2|
3|
7l
1
1
1
2|
1
5|

#* 3 MEHERY ORI ALK CE &, %) SR EREX 7, HREPAE.

NMLFL v > No.3 No.4 No.5 No.6 No.8 No.9 No.10 No.11 No.12 No.13 No.14
H8(>2000 £ m) 1.68 1.81 6.98 2.62 0.09 0.25 2.26 0.00 0.74 0.07 0.05
#3875 (2000-1000 u m) 3.24 1.15 2.47 3.53 0.49 1.59 5.83 0.28 1.09 0.67 0.25
#H#(1000-500 1 m) 9.59 2.47 4.97 12.97 3.50 6.86 17.54 2.83 5.36 4.75 1.61
> (500-250 4 m) 34.85 18.39 10.35 19.56 11.21 17.29 33.00 7.94 18.53 17.79 6.37
#0#(250-125 um) 46.71 23.34 42.15 30.22 34.44 46.29 36.92 22.84 46.70 20.80 19.61
iR (125-63 1 m) 2.69 28.16 24.69 20.52 29.94 17.44 2.96 40.66 16.90 29.53 39.83
2L b (63-38 um) 0.79 12.88 6.08 6.59 11.88 5.87 0.79 13.35 5.49 19.33 17.59
H1+ (38 um>) 0.45 11.80 2.30 3.99 8.44 4.40 0.70 12.10 5.20 7.05 14.70
REREXS Gk TRAARY HHED HHEY HHEY R Ry TR E HHED LEIe A T
BERAEE(um) 247 115 164 190 124 174 296 94 174 107 85

No. 10 TikbZEk Lo nRESNT, A
AHED 200 m LLRIZIZZKIR 0°C 25 1°C O¥JE e
A AYEE A K230 (F 1, 1934), EEBICHEITS
JEA A TIRIE CEEHE O WEIRICAERL .
AT THFATHH LSS (R HE, 2000), Z
DIz | KEFEWEIE D % 2T HARH R TIEL AR
RAEMDBRESINT- OB LIV,

AREITSHROMGEL TITWO, BT — 1%
APRKFER A ARWHRER B 78 o & — lif v SE B it
KD Web 4 ANTAT L TE THD, FFHITAE
AT — Z X ATREAR IRV JE 3 ~R kL . 7
— A EFE A ENRDHT LI VEERNT IR IR O B FH
ERL R ORI | ZEEIAIZ B A B 5L T
EYeLAN

HEE

BIRKFER A AR ER A 78 o & — i 22 R
it 5% 0D T 45 1 B P B B oD i L % B iR L+
JE B D OEMFCR L v Y O 7 iE72 81220 T
ZRBTHRETHREATA ., R O ol
e B OB CHERERRICIIR L v VI EZ B TE
T2o DEMELES NV Z— DS — 1 (24
IRF) . BRH S B IORE BE R R o i 0 5 12 TR
A, SRR TR B2 Fois 5 R
@EEJIITE&VE%(%\ xR N —NEH

VXRER 5 JE L O VB R A L2 D W T STk E B
%%Tﬁb\f:o AHF 1L, ISPS LA E 43 Jih A 72
JP25H00237, H AR FHEMEREHE 0 AMfgyr v —
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TR FEOY A Z T TEM L7, DI
FLHAL BT ET,

SCHR

el sE, BIHSEE, &I, 2025, Ju+JuiE
WCBITBT TV HEDEF RN, OLF
FESnb\ Wi & —iF 5t 30: 73-76.

TR TE, AFHINE, 2024, & LB F Tl L
T HBEOYFLE,. OEMESNSWE
—WFgeH s, 29: 25-32.

RIS —, 1978. 55 4 & M@l 1 #4. Pp 50-53
in AR, vEhAREE 2 —REHRE 566
T R R [ E A R SR R AR

e CER, T ORDE, 1987, B EiEEICER
T DHERE O EEHVE RISy, Va IR XK PE
WRFEFTAITFER &, 64: 25-34.

B S, 1981, =% B, H—H B
#Bl. Pp 165-166 in W{RIT R E M EE S
(Fm), POTRTEE, 1. ) S ERUNER NI T 455,
£,

B SEEL, )48 55, 2024, RERY: B HUEIC L0k
FARDL. BB DV, 61: 2-6.

BRI sn, RS, 2025, 4F0 6 4R
B T LR % OB TR 12 d6 1T D IR A A
HEEN B L OV Re DT =2 7 A, D
LIRS 2 — TR, 30: 83-102.

WH 2R, @5 /A1T, Y$ORE—, 2001, Jut+Juis
BOEICAETT 24T T ~vET vERHOE
fiZE k. O LESNOH VB 2 — RS,
7:35-42.
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W2 —hFE R, 29: 15-17.
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Record of Lernanthropus tylosuri Richiardi, in Goggio, 1906 (Copepoda,
Siphonostomatoida, Lernanthropidae) parasitizing Ablennes hians (Valenciennes, 1846)
caught off Wajima, Noto Peninsula, Ishikawa Prefecture, Japan

Hiroki SATO"? *, Yusuke MOTOMURA " and Nanami YUMURA!

Abstruct

Lernanthropus tylosuri Richiardi, in Goggia, 1906, is a member of the family Lernanthropidae and is known as
a common parasite of the needlefish Ablennes hians (Valenciennes, 1846). To date, this copepod has been recorded
from tropical to subtropical regions of the Atlantic Ocean (including the Mediterranean Sea), the Indian Ocean
(including the Red Sea), and the Pacific Ocean, including Japanese waters. Here, we report the occurrence of L.
tylosuri parasitizing 4. hians caught off Wajima, Noto Peninsula, Ishikawa Prefecture, Japan. As this represents
the first record of this copepod from Ishikawa Prefecture, we provide information on the morphology of the

collected specimens and a summary of the previous distributional records of the species in Japanese waters.

IXCdHIz

v % 5 F Lernanthropidae Kabata, 1979 (3 E SOOI FAETLE DB IAT VHO—HTHY
(BOXSHALL & HALSEY, 2004) . 5225 8 J& 151 FE NS0TV 5 (WALTER & BOXSHALL, 2025), H AKPER
T Z LB DUWNTORAE TR (1898) IZSDIEV, Z D% YAMAGUTI(1963) K% LB (2011) 128>
TREANFED 1 RSB S 72, SHIT, 1ZAWA (2014, 2018)%3 UYENO & NARUSE (2018) (25> T 8 HiffiAvit
S, BABECT Z L AITRFERZ & 0 T 20 FRISEL TV D,

ARENIE T 24 /e b % 53 Lernanthropus tylosuri Richiardi, in Goggio, 1906 134 VRl fa i 15 EL L,
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ZIETIZ 19 FEOZVFHA~DEA D HEZL S TS (CRESSEY & COLLETTE, 1970; =i F#f, 2011), AFE
VLl A 2 A7 PEHLE L (RICHIARDL, 1880) \ K PGYF: < A L RV « KAEPED BN 76 B B MR 1 273 TIRS
4345 LTV % (CRESSEY & COLLETTE, 1970), H AS[E N Tl Hris W2 5 i (SHINO, 1965; HO & Do,
1985; HONMA & KITAMmI, 1995) | &[] WL ZEBR (Y AMAGUTI, 1939) K OV (L W Y2 5345 (i = PNifE) (Ho & Do,
1985) MHME SN TWDITWE T, AL a AR DU BT T2 ITKIREL TZ LV, A SCClE, A1
i I T & R T ES =\~ &" Ablennes hians (Valenciennes, 1846) D XN1S5i 7= A IR 4] 5 6%

DL Je b2 L DI K OAFED [ENIZ 81T 20 A FEEk IOV THRE T2,

B E Tt

2025 4F 10 A 7 B IZA ) i B TS 2 A c%
BB ENEEMICIVRESNZ, 55
7o BRI, B B R 3 e R
BN RS R A2 3 5; MRS HEE DI 3700 &
W - TR RERRFEIC S S X B 1E N (2013) O
RTINS EVZRES NI, ZIHD N Z Y Dfi
BENZHAT VO FENRDOONTTD hAT
AL, 99% T2 ) — L OWRIEHEAR L LT, A

TEARD AT VI E R IEARLL | EIARBMEE
(OLYMPUS SZ61) & W\ T, RIS R E %
1T o720 AT VO R I OK R (SEME FF RG>
LW E ) OB EIXT VXNV~ A IaRa—T
(KEYENCE VHX-800) % i\, WA T T FHD R
REEARIX, OEESNH V2 — (BEFR NMCI)
IIRESILTWD, Fo, RREICBITL5 Y B
FAD 41X FishBase: A Global Information System
on Fishes (FROESE & PAULY, 2025) (., HE¥ER4 1%
AT (2025) IZHERLL 7=,

HETIEAR 625mm @ 1 & (Fig. 1A) HEL7Z 6

Fig. 1. Ablennes hians caught from off Wajima, Noto Peninsula, Ishikawa Prefecture, Japan, parasitized by

Lernanthropus tylosuri. (A) overview of whole body. (B) close-up view of head with operculum removed.

(C) gill removed from body. White arrowheads indicate L. tylosuri.
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LR

FEREBE

Order Siphonostomatoida Burmeister, 1835 & 1 H
Family Lernanthropidae Kabata, 1979 E~47Z AL F}
Lernanthropus tylosuri Richiardi in Goggio, 1906

2 e B LY (Figs. 1B, C, 2)

RREHEAC NMCI-AR. 1153, #f 6 fE{K, 15 ~5
(4= 625 mm) OFEEE (A 2 (R4, 2248 4 1814 . A
JI B R TS & AR, 2025 4510 H 7 B, PeRRZ bR
£,

TERBHYRHE - [FIRE (A= (B0 TP ATt D 55 4 B Al
i) MEALE L, 476, 4.83, 498, 5.10, 5.16. 5.24
mm, M IIRICHTAVA L RAEAN Z 5K T
%o EHUTIZ ITIZ D> THRIZHNTHEE R ImIEA
H—NRIZIRD D, AFEENTCEDND, 5 3 1
RERERNZZE L | #Bim D, 5 4 BT RhE
L. RO%ImEEZ ., S 4 SOEREHT 5,
BXIHERE 272, 2 DOINF TR THD, Zhb
O REW RF X Ho & Do (1985) @ 7Rk 7§
Lernanthropus tylosuri Richiardi in Goggio, 1906 D%
HAThD L. cormutus Kirtisinghe, 1937 Gl L1%iR)
WL~ QeTosd | A RIES L,

Fig. 2. Lernanthropus tylosuri ( NMCI-AR. 1153 )
obtained from gill cavity of Ablennes hians from off
Wajima, Noto Peninsula, Ishikawa Prefecture, Japan.

Scale bar =1 mm

Table 1. Host fish species of Lernanthropus tylosuri, with records from Japan indicated by an asterisk.

Host fish [Japanese standard name]

Key references

*Ablennes hians (Valenciennes, 1846) [Hama-datsu]
Platybelone argalus (Lesueur, 1821)

*Platybelone platura (Rippell, 1837) [Hime-datsu]
*Strongylura anastomella (Valenciennes, 1846) [Datsu]
Strongylura exilis (Girard, 1854)

Strongylura incisa (Valenciennes, 1846) [Ryukyu-datsu]
Strongylura leiura (Bleeker 1850) [Taiwan-datsu]
Strongylura marina (Walbaum, 1792)

*YAMAGUTI (1939); *SHIINO (1965); CRESSEY & COLLETTE (1970)
CRESSEY & COLLETTE (1970)

CRESSEY & COLLETTE (1970)

*SHIINO (1965); CRESSEY & COLLETTE (1970); *Ho & DO (1985)
CRESSEY & COLLETTE (1970)

CRESSEY & COLLETTE (1970)

CRESSEY & COLLETTE (1970)

CRESSEY & COLLETTE (1970)

Strongylura strongylura (van Hasselt, 1823) [Kokuten-datsu] CRESSEY & COLLETTE (1970)

Strongylura timucu (Walbaum, 1792)

Strongylura urvillii (Valenciennes, 1846)

Tylosurus acus (Lacepede, 1803)

Tylosurus choram (Riippell, 1837)

*Tylosurus crocodilus (Péron & Lesueur, 1821) [Oki-zayori]
Tylosurus fodiator Jordan & Gilbert, 1882

Tylosurus imperialis (Rafinesque, 1810)

*Tylosurus melanotus (Bleeker, 1850) [Tenjiku-datsu]
Tylosurus pacificus (Steindachner, 1876)

Tylosurus punctulatus (Glinther, 1872)

Tylosurus rafale Collette & Parin, 1970

CRESSEY & COLLETTE (1970)
CRESSEY & COLLETTE (1970)
CRESSEY & COLLETTE (1970)
CRESSEY & COLLETTE (1970)
*CRESSEY & COLLETTE (1970)
CRESSEY & COLLETTE (1970)
RICHIARDI (1880)

CRESSEY & COLLETTE (1970); *HO & DO (1985)
CRESSEY & COLLETTE (1970)
CRESSEY & COLLETTE (1970)
CRESSEY & COLLETTE (1970)
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B S5 RO XA T EMITHF I THY
(RICHIARDI, 1880) . RVELE AL R REEDEH)
O BRSO [R50 B FL#R S 4L T VD (CRESSEY &
COLLETTE, 1970), HAENTIX., Bk RyeiE i
(SHINO, 1965; HO & Do, 1985; HONMA & KITAMI,
1995) . A 11 W i J55 o7 90 CARAIFZE) | i i) U 28 P
(YAMAGUTL, 1939) K OV | LIV 557 GRS PRTE) (Ho
& Do, 1985) nbaidksiL T4 (Fig. 3), £72.
CRESSEY & COLLETTE (1970) 1% H APEAEAD L
TWDHS, FERIEHIE Japan | & O HFEIRL TUBIZIHE
T BEEHLE ORI AR THL (B A2 S .

B AR IZ VRO 19 TSRS TRY, 209
H AAREANTIZ N~ (YAMAGUTI, 1939; SHINO,
1965; CRESSEY & COLLETTE, 1970; AHF%E) . &

Strongylura anastomella (Valenciennes, 1846) (SHIINO,
1965; CRESSEY & COLLETTE, 1970; Ho & Do, 1985) . 4
X9 Tylosurus crocodilus (Péron & Lesueur, 1821)
(CRESSEY & COLLETTE, 1970) . (N T v P 7 &
Tylosurus melanotus (Bleeker 1850) (Ho & Do, 1985)
~OFEDPHERSILU TS (Table 1),

130°E

135°E 140°E 145°E

45°N

’

40°N

35°N 3

Northwestern Pacific Ocean

30°N 30N

135°E 140°E 145°E
Fig. 3. Occurrence of Lernanthropus tylosuri in Japan. (1)
off Sado Island, Niigata Prefecture (SHINO, 1965; HO &
Do, 1985; HONMA & KiTAML, 1995). (2) off Wajima,
Ishikawa Prefecture (this study). (3) Hamamatsu,
Shizuoka Prefecture (YAMAGUTI, 1939). (4) Kojima Bay,
Okayama Prefecture (HO & Do, 1985). Map was created

using GMT 6.5 (WESSELL et al., 2019).

110

@5 Ik, BARPES Y JeNTH L DFL N IAVZ
I EREARICH S ZFLE S VT Lernanthropus
cornutus D3I THIL T2 (e.g., YAMAGUTI, 1939;
SHINO, 1965; Ho & Do, 1985; i LB, 2011). L.
cornutus X L. tylosuri DL B4 SN2 LMD
(BOXSHALL et al., 2020) , AFgTlEH ™Y /eI H L D
4% Lo tlosuri LTz, FT- AREDEA I IA X2V T H
YRR RS 301 DR - T AR ME TR D B gkl W
. 2R3 Tylosurus imperialis (Rafinesque, 1810)
DR FTFET DR C, Fi DA L. tylosuri Sp.n. )
LLTRIHEN 2D W TéH % (RICHIARDI, 1880:
150), LoaU7e3s | [RIEEICITIERERC RO 72
WIZEDG, [EEE AR ICZN) 5 12 RIS
<& L. ylosuri 13844 (nomen nudum) L7¢%, =D, L.
tvlosuri DHEEAZ#1D CXRLT= Gogaio (1906: pl.
2, fig. 10) (ZFBITDT ZAVEOME H+ XA idnda Bl
K EDOERRIERICEZ Y THEL ., RFEDO P4 T
Lernanthropus tylosuri Richiardi, in Goggio, 1906 &40
7= (BOXSHALL et al., 2020: 78-79)

CRESSEY & COLLETTE (1970) {Z A i HUEEL 72
EARICHESE VRO —FEE A AT OB
RO WTRERIZRITTE2AT o7, [RIFFFEICIE A AE
DAY EFE, L. tylosuri DIFFEEL TN ZY X
YR OAFHIVD 3 AFEDFLERSILTNDDS, 2D
PEHIODZERN T/ REN TV 22U (CRESSEY & COLLETTE,
1970: 387, 389), 7233, [R5 TlX L. tylosuri DT
7ROy AN X R S U C Y (CRESSEY & COLLETTE,
1970: fig. 183) . AAENTIZLL T 4 HussHIX
HITREN TS OB L H a4 B, @K
BRT - S PNV . ()DL [E) LN e R, (9
INEE LA g, L72h3>C, FEl7e PERIIZ AR T
2HDD ZNHDIRHEIZ AT D4 VHITHL A e
B LT INEFAEL TODEDEHERISD,

Flo. ARFED NI DBIIAFELSINI S Y =5
B B~ AV =TT Nothobomolochus gibber
(Shiino, 1957) (=7 Y Z73IF}) OV HILh T X Ly
Lernanthropus belones Kroyer, 1863 (N4 AL FEL) D
3 FROFAEM AT VHENFEHS LTS (SHINO,
1957; CRESSEY & COLLETTE, 1970) , L2>L72235, 24
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AATHD, A1 AARTMO N~V RRELTE
R FARIO T AL T AT OREIZED, 2
DA AT VEHOERRICET M AEERET 52
EINEEND,

HEE

AMFEOZATIZHTZY, Wl TiOA A EKRbUNT
JR B R E B LI 2 R CEMS - E
BRI L PO E N2 & 8 %2 Ko e BN
DEREDDITRUR Y 7V ERBEL TRV, £
7o, ODEFES NSO Z— ORI EE I IHEAR
DUV BEL TEEZ K> TV, 208545
U TN LB %, AHFEI T 1A b
ZEATIFZE B (1IR3 E RBHR) | AREFEIFTNE
FEARBIFZE B L (R B B R KOS T N
—E=AN7 U RBIECEEE (RFBHER) 2510 T
ST,
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Ophiuroids collected by dredging surveys from the waters around Tsukumo Bay, Sea of
Japan
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Abstract

Brittle stars (Ophiuroidea) are one of the most diverse groups of echinoderms and play important roles in benthic

ecosystems, yet their regional fauna along the Sea of Japan coast remains incompletely documented. This study
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reports ophiuroids collected during dredging surveys conducted in and around Tsukumo Bay, Noto Peninsula,
central Japan, as part of a joint marine biological survey following the 2024 Noto Peninsula earthquake. A total of
14 dredge hauls were carried out in October 2025 at depths of 14—108 m inside the bay, near the bay mouth, and
in offshore waters. Specimens were photographed alive to record coloration, preserved in ethanol, and identified
based on detailed morphological observations. 10 ophiuroid species representing 5 families were recorded, all of
which have been previously reported from the Noto Peninsula and adjacent regions. No marked change in species
composition was found compared with earlier records, suggesting that the ophiuroid fauna around Tsukumo Bay
has remained largely stable despite recent large-scale environmental disturbance by 2024 Noto Peninsula
Earthquake, though more extensive surveys are needed. This study provides updated baseline information on

regional ophiuroid diversity along the Sea of Japan coast.

IXC®HIZ

Tk K B 7 E e b7l Ophiuroidea GRAY, 1840 (XBIAE DB L EM O Tl KO T NV —7"ThHY, 7
DOUWFLEDD 2100 FELL | H AL EE S 350 FELL E2VAISILS (OKANISHI ef al., 2023; STOHR et al.,
2025) , ZEENT L, VST v HEIT R KFEEZIILOETH AMIEBNIZIZEA SIS
2N (B, 2009) , FD— 5T, KEMICEE2AHEEE0HE 2 OO E72H1F) (BEH, 1988;
FUNTA, 1996; A, 2002), JEE 2L > THEBFEN 2705 2 LD R 2R T 59 2 COfRIEAEY L0 D
ZENRIBRINTEY (KE, 2002) | HHEKIZB T 27T S OHEREC A2 M RO BN KO
Hid,

REECP B B0 B 7B T O BT, & LIS (MURAKAMI, 1943; AFT, 1991; IRIMURA et al.,
1995; J&F, 2002; BEH 325, 2003; AFS, 2011) BIOERUNTTIETT#h (FUNTA ef al., 2014) IZBWTHRE
LCW%, — T, L HILB BN BREE B e iz Tk ClE, H. L. CLARK (1911) | IRIMURA et
al. (1995) . XZIEH> (1995) | LEIED> (1996)  BLOH: (2011) Z2EI2Xk-T 10 B 16 FBLUHE T
DOARFEFEIRESNDITHEED  FEMRFHEM LI RO LT,

AT, 2024 2 1 H 1 BIZHALTZAF 6 AR B R O B3 E iR O KA B 5- 2
BT HIE HANCHEM LU REREEY & RIFEICKITS, L IUBRBL OB T
DRy VIHEIZEIVBREN 27 FE T HIZOWT, HREOAKRGELEEEO M LA MRICE LD THRE T2,

MBI T LIKIRIR (BREER) 7%) CHRIRL , ERO AR ET
UHIVAIAZ (D7500, Nikon) T LD 99.5% ™
20254210 H 7 H3H 9 BITHT T BIRKFERAAR  Z/— L CREELZ, FEAROBIEZTW AR SR BEISS:
W ER BT e o & — B SRR O AR T Is S (SMZ 1500, Nikon) % FHVNTHTo7=, BHNIZAEAD
X | CRL oVt E To72, Lyl BN 5S0em, 2B —ITMREHEARL L TO LFESNLHV B 7 —
B MBS 20 cm, 237 RS 100 em, B2 15 kg (NMCI-EC) |ZUIURRS AL, FRO DEEAITE 1 FHHIZL
DGRV vy (5121-B, HRASHBEGH, HN) 2 > TRESNL TV,
AL, WHBNBIOE OETI0E], B4 T4 AR TIE, SR OWCRIEDORIL, BED 53
[BDFF 14 BINL Y UFHEZITO, ZEENT A REL RN AR 2RI E LD T B LT,
7o RLyPBATOTOKIRERE 14-108 m Tholo, 15 ARFEMRBREIEZITIONEOH H— 5D RIFELEA
OB FIL, WKEERICUIE (b~ Ry WZOWTIE, ARITITE Do Tz, K CTHHT27
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EENTEHOFL B FURRIT STOHR ef al.
(2025) |2, Bt OF4 B I OEHSNIHER (2020) 125¢E

27,

A

- 37.5°N

- 37.0°N

Toyama Bay

Figure 1. Map showing survey area. A, Noto Peninsula;

B, Tsukumo Bay.

S

JitERE EH Euryophiurida
7%Ekh7 B Ophiurida
727 EERT L Ophiopyrgidae
Amphiophiura MATSUMOTO, 1915
IEFIELNT Amphiophiura vivipara (MATSUMOTO,
1915)

(Fig. 2A-B)
A NMCI-EC. 179, ##% 6.2 mm, A)[RJu+-Iuis
o (37°17'56.0"N  137°15'31.3"E ~ 37°18'01.0"N
137°15'40.1"E) . 80.6-83.1 m, KL-v37, 2025 4 10 H
8 HEEE,
FE MEAEAL, BIIESEL THHZE, *HI -
TAHENRI L BBV AHZ L, gt — A RE e
NN R T R | ] g et | ] Nk i Nl e
DIZRER FHE DA FRIZ [ E S 472 (MATSUMOTO,
1915, 1917; AKT, 1982)
S BARIRRE, ST, B, B R ONEIFEC
45435 (Y1 & IRIMURA, 1987; LiAo, 2004) , ENT
L BRSNS S TR NT CO R R R
F O B AR O H ARWEIR IS0 AL (Funma &
[RIMURA, 2005 2 Z:1) | BEiiRtimic <4835 (A
FF, 2000) . FER-E AL TIE, ELEB IO
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75 (IRIMURA et al., 1995; AAF4E) M HRigkSAL T
(%N

#%E A EOFE TITILHILBTHORIRIE) HEAE
SHTc, REHEEAIL, AR L OWEI L I, 1
A7) — 28 THD (Fig. 2A-B) , B A HITIL,
BLEILZY) — oz 2L IR E TRIGLND
(Fig. 2A) , AFfIZ MATSUMOTO (1915) (ZXDEC#HLL
[, /a7 EE T & Stegophiura MATSUMOTO, 1915 |2
EWHITEZ)5, O'HARA & THUY (2025) (2~ THf
TEWINC Amphiphiura MATSUMOTO, 1915 ~& BN
WS, Fio, AT E L 2 A7 PERE 35
NR=FraE®F 7ECNT Amphiophiura sculpta
(DUNCAN, 1879) IZESEIL , i 23 A —FE T D Al HE
PEL RS TS (O'HARA & THUY, 2025)

Ophiuroglypha HERTZ, 1927
7 ) NJEENT Ophiuroghpha kinbergi (LYMAN,
1866)

(Fig. 2C-E)
A NMCI-EC. 180, A% 6.5 mm, A)I[2Ju+-ILis
M (37°17274"'N 137°15'52.8"E ~ 37°1735.8"N
137°15'56.7"E) . /K¥%104-108 m, L3, 2025 4F 10
H 8 HEE,
FE MR, BITEURECTHLI L, il
BERERMI DT R T D2 L Bk I8 RV ik
WTHHZE, BT CRSIVIENKENZE, i
FHE 3 AT, BAR Clfed Ao 1 ADMBEDHEL
B 2 AR5t T 2B R FR Th oI E7e
E ORISR O AT RES Lz (MK, 1982
FUJITA et al. 2009) ,
B AR PRI/ T5H (A M.
CLARK & ROWE, 1971) , [EIPNTIZ, HHRMHN) 5 B
FHHEHNT TORFENR T FIPLE LR O H AR
FRIZAAL (KT, 1982; ISHIDA et al., 2001; FUITA &
IRIMURA, 2005; /)MAIED>, 2007; FUITA et al., 2014) |
BRI CNBIZZ<AERT D (MK, 1990)
25 SR CIEERN T AL G b, LR, LR,
B IS, SIS TR L O LB SRS T
% (IRIMURA et al., 1995; JEEM - 325, 2003; FUITA et
al.,2014; AHF5E) .

P
o HEES
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#% A EOFHETITILHILEHORIRE)HERE
STz, LB M TIE, ZOMOH RN AR
O NDEEARPEEARSND WT bR 2.0-
4.0 mm FREEO/NUEETHY | gtz L OFFEH K
AL T [REIFNEETHH I,

NAYEENTJE Stegophiura MATSUMOTO, 1915
THNaZECNT Stegophiura sladeni (DUNCAN,
1879)

(Fig. 2F-G)
A NMCI-EC. 181, A% 9.5 mm, A)I[RJu+-Iuis
o (37°17'56.0"N 137°15'31.3"E ~ 37°18'01.0"N
137°15'40.1"E) . 80.6-83.1 m, KL< 2025 4 10 H
8 HERSE, NMCI-EC. 182, % 8.5 mm, A)I[RJL+
LB (37°17'59.0"N 137°15'00.0"E ~ 37°17'58.3'"N
137°14'53.8"E) . 51.4-56.2 m, KL 2025 4E 10 H
8 HEREE,

FE MalEAT, BIIEELTHLZE F—K
BegH IS DAL E T2 1 AREMANIALE TS 2 A
DFF 3 KTHHZ L, 5 R EudH I TALEL B
O e A2 L, b Nl — kgt I k=<
A THHZE, NPEITINE ChHZ L7 E DFRERIFE
NS ARFEIZ R ESNZ (MATSUMOTO, 1917; AT,
1982) .
S BRI, B, BLOSEEICHATH
(L1AO, 2004) . [EIPNTIZ, IR O T
T CORNER B I ONITERLIEE O B AMHRFIC
AL (FUNTA et al., 2004 L OVKAIEA, 2021 2%
BR) | R E AL T, BRINTTAE P, E LS ds
NI ILB BRI TV D (IRIMURA ef al.,
1995; JHEM - 32E5, 2003; FUIITA et al., 2014; AHF5E)
% AlEOFHETITILHILE M DERESI -,
FMEAI IR L OO S O IA A, D3 7Y — 2
tx 235 (Fig 2F-G) , AfiI ar/EehT
Stegophiura sterea (H. L. CLARK, 1908) [ZZBELLT 573,
NazEehT T IEMURO O e A F U T
THY, ZIRBEEHT AID 2 AZ RO THEYMIHEERT
A L2V DT L, AFETIXAMERINETHY, —
WBEEH L BT CRlE 352 & TRl T& 5 (A
KF, 1982) .
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Sl FH Ophintegrida
77779k~ 7 B Ophiacanthida
TUNZ7EERT L Ophiodermatidae
A7 NT B Ophiopsammus LUTKEN, 1869
AF 7T Ophiopsammus anchistus (H. L.
CLARK, 1911)

(Fig. 2H-1T)
A NMCI-EC. 183, #%£% 6.2 mm, AJI[iRJLt+-Iuis
o (37°1756.0"™N  137°15'313"E ~ 37°18'01.0"N
137°15'40.1"E) . 80.6-83.1 m, KL, 2025 410 H
8 HEvE,
FIE MEMEAIL, TEPEI TR TR bl
Al RN 28 BiFH T ZIEHR ThRb B llob o
PLED DTN RNZLRE OTERERIRHE D AT
v JERNT Ophiopsammus anchistus (H. L. CLARK,
1911) (ZHIT 2 (ANFT, 1982) , BEB: LD
I E. IRIMURA et al. (19950280, O. anchistus \ZFELI3
% O. assimilis (BELL, 1888) M¥REIIL TV D, VAL &
ROWE (1989) & MifED@ER RL L TR LR DA
FAWTERS BRFHEAIIBES KA L T D70, RIS
S A BT T D, VAIL & ROWE (1989) 1215
&, O. assimilis |3 ERHAES DA AR T
IR — MDD FIEORTRE 3530, X
AN BB ADRREHEARD LT D, LTz
3o T AR CIIREHREAZ AT 7E LT IZRIEL
77
S BANE, T, B ROMEER RIS
(L1A0, 2004) | [EIN TIIABBLE LI O KR 5
FONLTE LI O B AR SRR S LT D
(FUIITA et al., 2004 35 L OVKHIEN, 2021 2508) | fE
B SR CIIERINT AL 1, & BB L 0L
BB RIERSI WD (B - 3254, 2003; FUIITA et
al.,2014; AHFZE)
#E A EOFE TITILHILETHORIRIE) HEAE
ST, FREMEARI T LOWED KK O3Bk s 5
FEL B RSB A ORERZ S > (Fig.
2H) , E7z, B NAIREEER L A A TRaUE TR
ttak 9% (Fig 21) o AR (1982) IXFESCHEICE
FDPERLO 3 AT He D& | AHEIT polygranule type &
oligogranule type D “HIZFRDT-, FREHEAIL, MIH



PR} R A B HETR . WA IUBELORLy VIRAE TN/ BN

RO RImEBG L L 15 Bt MR | Bk A 72
72NZEDD oligogranule type (2 —Ed 5, AT UE
ENT ORUATIL, BEESBOT Bt TR AL R 14
mm DFEETIENRESD 2 fFThbiitEnd H. L.
CLARK, 1911) . MalEA (8% 6.5 mm) CTlIEikss
DOERERITFFE THEA RSO 13-1.5 FTHY,
FUIITA et al. (2004) 125> CORSIVIZAFED ShE A
DOIREL — 5T %, AFED #4413, LITTAUER (2025)
|24 T Ophopsammus anchista 7>% O. anchistus ~&
EHEINIz,

Figure 2. Ophiuroids collected from the waters around

Tsukumo Bay. A, Amphiophiura vivipara (NMCI-EC.

179), aboral view; B, same, oral view; C, Ophiuroglypha
kinbergi (NMCI-EC. 180), aboral disk; D, same, aboral
view; E, same, oral view; F, Stegophiura sladeni (NMCI-
EC. 181), aboral view; G, same, oral view; H,
Ophiopsammus anchistus (NMCI-EC. 183), aboral view;
I, same, oral view. Scale bars, 5 mm (A-E) and 10 mm

(F-1).
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NFEZ27%EEMT H Amphilepidida
AF7Eeh7 B} Amphiuridae
HXIECNTJE Amphioplus VERRILL, 1899
H¥ 7T Amphioplus (Lymanella) japonicus
(MATSUMOTO, 1915)

(Fig. 3A-B)
A NMCI-EC. 184, £ 4.2 mm, A1)I[IRJL1-JU
% (37°18204"N 137°14'10.6"E ~ 37°1821.8"N
137°14'10.2"E) . /Ki% 25.2-25.3 m, KL, 2025 4F
10 H 9 HEE,

FE MREHEARIL, RS A RIOBILENT 1 FIofns
ST & HEHEILIE T NERODIZIE AR THEWTEE
THZE, FHTRIBOIZNNTEAUT 3 AD HfkEs >
2, xR DO RNTIA IR 22722 & i
FHI 3 ATHLZ L, i FfT 2 HTHLZLREDIE
REFYRFHEMN OAFEIZ R ESAU7Z (MATSUMOTO, 1915;
1917; AKF,1982)
A HAIRE, ST, s, i, X A7 i,
BLOT AR BIZ5A L (KOEHLER, 1930; LiAO,
2004) | [EPN TIREEEHREIE) D B T2 T TD
KRR R LOHHR R O H AR DRk
S TS (MURAKAMI, 1943; AKF, 1982; IRIMURA et
al., 1995; ISHIDA & TAMURA, 2004; FUNTA & IRIMURA,
2005; 3£ EH, 2009; FUITA et al., 2014) . BEX:
BEDTIE, BB XL HIBMHREERS LT
V% (IRIMURA et al., 1995; AHFE)
#E AEIOFHETIT. L HIUBNBIOE NG
3 ERDEBREES NI — 5 C, L HIUBAD DITEREES
NI oTe, ZOT L, AFERWNBIZEHBLT 5L
LIZAFT (1968) ditike—Ed 5,

¥ YV 7Ev T  Amphioplus (Lymanella) laevis
(LYMAN, 1874)
(Fig. 3C-E)

AR NMCI-EC. 185, % 10.0 mm, A1l iEJL+-Ju
% (37°18204"N 137°14'10.6"E ~ 37°1821.8"N
137°14'10.2"E) . /Ki% 25.2-25.3 m, KL, 2025 4F
10 7 9 HEREE, NMCI-EC. 186, #&£% 7.5 mm, 7)1 1%
FLHIUE (37°18'16.0"N 137°14'08.5"E ~ 37°18'21.4"N
137°14'10.6"E) . /Ki% 24.7-252 m, KL, 2025 4F
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10 A 9 HE#EE, NMCI-EC. 187, A% 10.5 mm, £1)1|
BoJu - Ju 7B (37°18284"N 137°1401.0"E  ~
37°18'30.0"N 137°13'58.6"E) . /Ki% 20.1-20.9 m, K-
v 2025410 H 9 HEREE, NMCI-EC. 188, #Zf% 5.6
mm, 1) RILHIE (37°18'19.6"N 137°14'12.8"E ~
37°1821.4"N 137°14'16.8"E) ., /Ki% 14.3-23.6 m, K-
¥ 2025410 A 9 HEEE, NMCI-EC. 189, #f% 6.1
mm, )| EILHILE (37°1820.3"N 137°14'14.2"E ~
37°1821.4"N 137°14'17.1"E) | /Ki% 13.6-22.0 m, K-
v 2025 4E 10 H 7 AHEE,

FIE MEHEAT, SEHEIENE CHEVICEET D00
NESRAHIT TR IR CHOND T &, BT DIEN
WZAMINS 3 RO Mffiad SZE, xtthe DfkEORIE
JRS RS ZEDNT RN & | TSR Zis (i oD H 3%

LMNTZEH L ZERITAR DI BidHE 3 A TH DL,

JERE T RS IOEN REWZ L, TS 2 [ ThD
TR EOREBHRFE D AR IZFEEI T
(MURAKAMI, 1943)

A AR P REFEIRIC IR T5 (A M.
CLARK & ROWE, 1971) , [EINTIL, - E LA O
KRR L ORRR B LA O H AL R4
L (FUNTA et al.,2004 %28, AKT, 2000) | GEX -5
JEATIEERERB IO IUBNLREINTND
(MURAKAMI, 1943; AHF5E)

#E ARIOFHETIE, TLHILBENOEE SN
BESNT-— T B NEB LB/ BITEESN
IR T, ZOTENS AR (2000) A3R~72891Z,
AREINBZ LA TEBL TS AR EOEE
R OB,

AFEAIT MURAKAMI (1943) (2&5 Amphioplus
miyadii DJFFLAUZ IS L, BEEE 5.6 mm D/
KCH ZFROE R B BT, A. M. CLARK
(1965, 1970) &, A. miyadii 7% A. megapomus H. L.
CLARK, 1911 @, 51T A. megapomus 7> A. laevis
(Lyman, 1874) OFi5s /=L Thn i[RetEa ~EL
7. IRMURA (1981) 1% A. mivadii O FFHE A.
megapomus H. L. CLARK, 1911 DR X A 7 FEARZ i

L. WEDE—TETHD LR DI T, £/, Liao & A.

M. CLARK (1995) X B T ¥EFEDIEAZHEIL | 4.
megapomus % A. laevis (23 ) =~ A X LT, A
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megapomus & A. laevis DERFRIZDOUNTIL, 4. laevis D
AT REROBI A G Lo B/ DAFFEIC IV B T
T HMENDHDHEEZEZ LD, A CIL LIAO & A M.
CLARK (1995) (ZHEV> A. megapomus % A. laevis DT
By )=l T, ISHIDA & TAMURA (2004: 30,
Plate 2A-D) NI ¥ ¥ 7 E v b T Amphioplus
(Lymanella) megapomus H. L. CLARK, 1911 &L CHiE
UTEAEAIE, AR 2SR SHRIR T 5 2 L0 Rm (D
OB 2% B2 25 (208 I W™ 2 &y & Amphioplus
(Amphichilus) trichoides (MATSUMOTO, 1917) <°F 7V
AF RN T Amphioplus (Amphioplus) intermedius
(KOEHLER, 1905) (ZZd{L§5,

Favtl7EehT )& Amphiura FORBES, 1843
Amphiura (Amphiura) digitula (H. L. CLARK, 1911)
(Fig. 3F-G)

A NMCI-EC. 190, £ 4.7 mm, A1) FIL-Ius
o (37°1756.0"™N  137°15'313"E ~ 37°18'01.0"N
137°15'40.1"E) . 80.6-83.1 m, KL, 2025 410 H
8 HEREE,

FIE MEHEAE, TS OAL AR um T R O
iz iz 1 ROZEENECHTE, FHTx DI
BN 2 RO A>T 8 et ke D RIEIA<S
R 2E 2l Bt L 4 A THDHZE, filk FiiE 2 {3
THHIERE DIERERIFEN O AR IZ [FES LT
(H.L. CLARK, 1911) ,

S BARIRE, T, BROM AT
% (LIAO, 2004) , [EIPNTId, Bk, FEACHE, BafT
B, RO e 8 ORERE, BRUSHIRIRIT, #8
B S EARIR R (L R B AR S0 B AR
WD ENGRREESH TS (H. L. CLARK, 1911;
MATSUMOTO, 1917; OHTA, 1983; IRIMURA et al., 1995;
AFHED>, 2001; ISHIDA & TAMURA, 2004; FUIITA et al.,
2014) , RERRHEEEDCr, BRINTAL A, AR T,
T ILB, CRE M DRSS TS (IRIMURA
et al., 1995; FUNTA et al., 2014; AHF5T)

#%E ABOFHETIE, ILHIUEMORIRIENHER
LA, AR RIC<ERE DA AT 2e i %
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HOBXTEENT Amphioplus (Amphioplus) ancistrotus
(H. L. CLARK, 1911) {ZHEIT 523, AF¥FV/ELIT T
[TRIBEA RN C A 3-4 AR THY, ki & ko]
VIR HIREDSZEDTRNDIZ KT L | AFE Tl A B
THEEDS 2 RTHY, xdie N IR R ZE
CLTHAITED (A, 1982) .

¥ 7 7€t bT Amphiura (Amphiura) euopla H. L.
CLARK, 1911

(Fig. 3H-T)
A NMCI-EC. 191, #2£% 8.5 mm, £l [IRSu+IuiE
o (37°17'56.0"N 137°1531.3"E ~ 37°18'01.0"N
137°15'40.1"E) . 80.6-83.1 m. KL< 2025 4E 10 H
8 HEE,
FE MRFHEAT, Ao O R Tt 3
THZE EPFIX AR THIL, AL Th T
Ped ozl SRS OIEDNTAAANS 1 RO Dz
D& K ORI IR ZE 2 & gt
BEEERC 7 A THHI L, i TFEL 2 [ ThoH Ly
DIEREMIFFEOOARIZ[RES 72 (H. L. CLARK,
1911) .
5340 ENTIIER B LA O KRR R KO
B LIFE O B AW EHieskSn g (AF,
2000; ISHIDA & TAMURA, 2004) , AEB- 0 Tl,
BRUN T AL DT s L OVL A TLiB S itdkS g
(FUIITA et al., 2014; AAH5E)
%5 AREOFHETITICHIUBIHO 1 Hsh DK
TR EREES LT, AR AR 1 470 & O K FT
HIZBWTIRIAWEREZ R L35 (AFT, 1982) o
R AT, R ORI K OVEME 23 R, A > LRI
R A Rk B2 22U, i RN IR G CARKIRIZR
HEOREREN 255 (Fig. 3H) . AFEO ShF5E A
IZZE LT av7EeNT Amphiura microdiscoida H.
L. CLARK, 1915 (ZES{EIL | fiifdil & [R]—FECd D mRet
DFERSILCWD (R - 3287, 2003)
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g LWL ORL y VA THRONIZEENT

Figure 3. Ophiuroids collected from the waters around

Tsukumo Bay. A, Amphioplus (Lymanella) japonicus
(NMCI-EC. 184), aboral view; B, same, oral view; C,
Amphioplus (Lymanella) laevis (NMCI-EC. 185), aboral
disk; D, same, aboral view; E, same, oral view; F,
Amphiura (Amphiura) digitula NMCI-EC. 190), aboral
view; G, same, oral view; H, Amphiura (Amphiura)
euopla (NMCI-EC. 191), aboral view; I, same, oral view.
Scale bars: 5 mm (A—C) and 10 mm (D-I).

VaX7ELM L Ophiopholidae
Y aXJEL T & Ophiopholis MULLER & TROSCHEL,
1842
~ & Z7%FEhT Ophiopholis mirabilis (DUNCAN,
1879)

(Fig. 4A—C)
A NMCI-EC. 192, #2£% 4.0 mm, 4| ISu+IuiE
o (37°17'56.0"N 137°1531.3"E ~ 37°18'01.0"N
137°15'40.1"E) . 80.6-83.1 m. Rl 2025 4£ 10 A
8 HEE,
BB MEHEAIL, S AN X BRI PR E 7o K&
IRRCEDIL, B MR OME £ DL,
B PN itz R T e 250D/ M AR E 1 ED KA
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JEARAL D ZEMRE DI REREHED D ATE | [F]
7= (KT, 1982, 1990) .

S AR 7, AR R, B, BX
[N 73 N e (FUHTA et al., 2004) . [EN Tl
BRI DR EFIE 0T CO RN B L O
VALIFE D H AR S04 (FUITTA et al., 2004 %
S, 1EIRIED, 1982; FUNTA et al., 2014; KHIED,

ESH

2021) | FEMR IR TS (AFT, 1990) , REBCEE
JE IR AL G, & L, ERmEE s L 0L

T IIBERISFRERSIN TS (IRIMURA ef al., 1995;
FREH 315, 2003; FUNTA et al., 2014; AHFZE) |

8% A EOFHETIIILHIUBING 1 FERERE
Sz, AREOBEITERITE LI ENHNTEY
(AT, 1982) | REHEATI, B DI B (a2
B C A EAORERAAY | ik DR B s A
DA BN AR Z 95 (Fig. 4A-C) .

N7 27T L Ophiotrichidae

N7 2T 8 Ophiothrix MULLER & TROSCHEL,
1840

FHET Z7EC T Ophiothrix (Ophiothrix) exigua
LYMAN, 1874

(Fig. 4D-F)

A NMCI-EC. 193, 2% 4.5 mm, )| IRSu+IuiE
o (37°17'59.0"N 137°15'00.0"E ~ 37°17'58.3"N
137°14'53.8"E) . 51.4-56.2 m. Rl 2025 4£ 10 A
8 HEE,

BE WAL, ENETBS A U5 L, st
DEXIIGT2BEEIOR) 34 FTHHIL, IERIK
OENARITMITeZ & T LR o7k ThDZ L
2 EDRERFFENOARFICFEES N (AF,
1982) .

B AR PRI/ T5H (A M.
CLARK & ROWE, 1971) . [EINCIZ, HHHHELIH O
KRR L OERIR L O B AL AL
(FAZR, 1918; MATSUMOTO, 1941; g £H, 2009; A
£¥,2011; FUITA et al., 2014; KHIED>, 2021) | HER P
R CIXE IS, CRAWE, SREE s Lot
LB RS TS (IRIMURA et al., 1995;
fEEH - 3257, 2003; AT, 2011)
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#5 AROFHETIE, JLHTUBTHS L ERAERE
NI, AEOEIROOFR GRS ERIZE T L
DNHIHILTEY (AFT, 1982) | MFHEATIIAELBED
KOBNEEB W EZ 2L, B Dl i3 2-3
g & (2 ABE AD (Fig. 4D-F) . MATSUMOTO
(1917) 1IAFEDY /= LEEZND O. marenzelleri |23
W, i (littoral form) &S A2 (sublittoral
form) O HUAFRD T, FIEFEDIEAZBIELLTZ A

K (1982) 1%, MATSUMOTO (1917) (ZA2alAlEL >
St ORI BTV DD DOFHE S % R
U7z, BREHEAI, Badto Seimns iR s $72
W2k, BROMEER 2RI DL B RN
ORI 2N Z LTI MATSUMOTO (1917) D7RL7TZ
HR R ORI — T 5, — 5T AR E
U X FEIE =X T AR CRIC DN DZE T
MRS (1982) O7RUTZREIR P ORHSIC—E 5,

A g

}* Wiy |

o
5 T

4
W i

Figure 4. Ophiuroids collected from the waters around
Tsukumo Bay. A, Ophiopholis mirabilis (NMCI-EC. 192),
aboral view; B, same, oral view; C, same, aboral disk; D,
Ophiothrix (Ophiothrix) exigua (NMCI-EC. 193), aboral
disk; aboral view; E, same, aboral view; E, same, oral view.

Scale Bars: 5 mm (A-B), 2 mm (C-D) and 10 mm (E-F).
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Bbviz

ENTEoaQ vl IRCESESANO V]IS IR Ll Sib R
JKEE 14-108 m DRV FHAICED 5 7 10 FiD 7+
ERNTHENELONTL, 20O IV /NI EELT
Ophiuroglypha kinbergi, Amphiura (Amphiura) digitula,
T AN UERNT Ophiothrix (Ophiothrix) exigua @ 3
FlEABRS 7 T, SLHIUE DB B LRI
O TIIND TORER TH D, —J7, WD
Filid BE B B JENL DUV N DV HIE T E T
\AEARICEAS SRR DY | B BHEN 5 Z D
L7 BB DR ELIC LD . 7B N ORI
BIDLRERENTRO DN o1, S4IL, RER
N A R LU CIRBROFAEZI TV, 7R
T HDOIEARLEIZ LD ENER e RN, FEFE
Zoi— LI E BRI EARE B L O R B g D& =4
VU EATOTE T, R HIER D L7 B ARSI E DN
JEBREAR ELIZ Lo TH b B~ D% 10 IEHE
\CHA T HZEMAIRBIL 0D 2 HiLD,

HEE

B PURTFER A AMHSER B8 o & — B 325
ROESANG MBI L/ KB IEXE G, BB, G
EIZBINSNT KT AR D 72 S EITIE, B
KON W N =12, IR B RSk PES
D/INERFSEBhZL FORAE R E R P BRI R
AR /IR ARG, BUR KPR F BB R AT
BB RIZIL, AROPEIZHT-VERRT
BySa 72, B R R BRSO S I — AR
AT, SCROUERIZ S K72 T W /1% =720, B
LDF 2Nz D EAEY TRELB L BT 5, A6f
ZEI%, 2024 AR ARIERERFE N AE Rk
e (RFBHER) L2024 FE DT n—F=
ANT ORI (RFEBRENS) 2= TElT
Sz,
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First collection record of Gasterosteus nipponicus in mainland Niigata Prefecture in
seven years
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Abstract

Gasterosteus nipponicus HIGUCHI, SAKAI and GOTO, 2014 is a species of fish belonging to the order
Gasterosteiformes. It inhabits the Sea of Japan coast and the Pacific coast north of Ibaraki Prefecture, exhibiting a
migratory life history. It once formed large schools migrating upstream to river estuaries from February to May.
In Niigata and Akita Prefectures, it was once abundant enough to be caught using gillnets and similar gear.
However, its population declined sharply starting in the 1990s and has not recovered since. It is currently
designated as a “Regionally Endangered Species” on the Ministry of the Environment Red List 2020 and as
“Critically Endangered (Critically Endangered IA) ” on the Niigata Prefecture Second Red List. The last official
record within Niigata Prefecture was collected on May 14, 2017. This report documents an individual collected on
May 10, 2024, in the coastal area of Nishikan Ward, Niigata City, Niigata Prefecture. This marks the first collection

record within Niigata Prefecture in seven years, and this report is based on this individual.
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Abstract
The 2024 Noto Peninsula earthquake caused extensive coastal uplift along the Sea of Japan, converting former

subtidal zones into newly emerged terrestrial habitats. This study documents early post-earthquake vegetation

development on an uplifted coast in the Monzen area of Wajima City, central Japan, based on floristic surveys
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conducted in December 2024 and June and August 2025. The study area was subdivided into five habitat types,
including inland sandy areas, zones around wave-dissipating blocks, the newly formed shoreline, uplifted rocky
reefs, and areas landward of coastal embankments. Plant species richness and community composition differed
markedly among these habitats, reflecting contrasts in substrate stability, moisture availability, and
microtopography. Temporarily formed freshwater flow paths played a key role in facilitating the short-term
establishment of non-coastal plants, although many of these species declined following flow cessation. In contrast,
annual plants relying primarily on seed-based colonization were able to expand rapidly into newly available
habitats, while perennial coastal plants showed slower establishment and limited growth. Uplifted rocky reefs
supported particularly high species richness, forming mosaics of sandy, disturbed, and stabilized substrates. These
results highlight the importance of fine-scale habitat heterogeneity and hydrological dynamics in shaping early
successional trajectories following sudden coastal uplift and underscore the value of continued long-term

monitoring of post-seismic coastal ecosystems.
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Abstract

The beach silvertop Glehnia littoralis is a perennial coastal plant characteristic of sandy beach vegetation in
Japan, however its distribution has declined in some regions, underscoring the need for updated regional surveys.
This study investigated the distribution of G. littoralis in the Hokuriku region of Japan. In 2023, presence—absence
surveys were conducted at 88 sandy beach sites in Ishikawa Prefecture, followed by topographic surveys at selected
sites to examine relationships between plant occurrence, distance from the shoreline, and elevation. In 2024, repeat
surveys were conducted at accessible sites in Ishikawa Prefecture following the 2024 Noto Peninsula earthquake,
and additional surveys were carried out in Niigata (including Sado Island), Toyama, and Fukui Prefectures. In
2023, G. littoralis was recorded at 25 sites in Ishikawa Prefecture, with higher occurrence in Wajima and Suzu
cities than in other municipalities. The species generally occurred at elevations of approximately 0.6-2.0 m above
sea level and at some distance from the shoreline. Interannual comparisons revealed both local disappearances and
new occurrences. Surveys in other prefectures showed marked regional differences in occurrence frequency. These
results suggest that the distribution of G. littoralis is influenced by local beach conditions, disturbance regimes,

and coastal oceanographic factors, highlighting the importance of long-term monitoring for effective conservation.

IXCdHIZ

IR AT, IR RERICR W T B O S SHRER L OREREYE CTHY | i, Ya 0 Adr, iE L -7
BRSSO L= DA S LD (1, 2014) . 2 ORERITME R SBIOTERRICH 542D 75
T W DR EA LR BOFEM, EMZARNEDHER 2 & L w7215 E1% 77 (SIGREN et al., 2014; WHITE
et al., 2024), —J57C, WEBRFEC N TAEEM O HINN, BOCAIHOILR, SSKFEORAITINZ | R EDEITRR
EISEN LD B - R O e & | A FE O BREEA B SR A S RE 2R 85% F LT (R, 2014;
MCGUIRK et al., 2022) , Wi I AR Z B2 I CdhnT=th | BELOSHAEBIEIC B 5.2 09 < T DERE
RS2 E =2 T ROHILTND,

INTIRY T Glehnia littoralis 13 B ARDUFIAEAE AT T DAY T, BRASCEALL CRIASh &
(KA AT, 1964) , LOSUATHE, HUIRIZ LTIV v R T — 27 o 7SN D R SR 4E EE R 3 _&fl-
TW5 (e.g, B, 2016; 1EEF, 2020), E DT80 EDATKIAFEE <R T D2 N EE/RFRE /5T
W5,

JblEkh 5y G IR, & 1L IR, o) 1B AR IR) 13 B AHE Z T L7 AR D K& Wb A A L (K, 1975) | 1Esk
(BRI AE DN T EL CET-HUI Th D, L LI, MR O L0 M S8 I KO BR BRI T R &<
ERLHHOHY (E145H4AE, 2016) . SHI2 2024 42 1 A 1 HOREE -SRI LD HER Ol =PI T R =
M T FE R 8% 5217 7= (Tsunetaka et al., 2024) , ZH U7 BRERO B3 T e— 5 C, Jbheaisiz gl Ui
~ AR T DAL 3ATOILTEL T FRAFRIUZ BT 5 R AR E B R IRE L TRV TS (OF
fit], 2009).,

AWFETIL, LB (2361 N~ Ry 70 D534 FEREA DN T HZ % HIE L, 2023 2 A ) 1R BEE
BT (5, BRUNTH . 7OKET | BEXAT) WO T~ R 70 OF AT LT, Fi2, gesermi
AR BT DRV OBIHR LA IR 32 H 19T, A RN TYLH AV D A[E T oo 7o VI CRIEROD
BEATIRoTz, MAT, FBR (EERZET) . &L, BHRO—EEREE R, FRO B FhE L
2o ABFFEDDAFHIVIZEN RLIT, T B N 2 BB T T 2 A0 R 8 S 36 1 DA A= O BUIR TR 1
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Figure 1. Survey sites on the Noto Peninsula in 2023.
Black circles indicate sites where Glehnia littoralis was
recorded, and white circles indicate sites where it was not
recorded. Arrows indicate the sites where topographic
surveys were conducted: Minamikuromaru, Horyu, Suzu
(a); Takojima, Suzu (b); Sosogi, Machino, Wajima (c);
Shinbo, Noto (d).
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Figure 3. Topographic survey of the coastal area at Takojima, Suzu, Ishikawa Prefecture (37.439333°N, 137.324222°E)

(upper panel). White circles indicate representative topographic points, and black circles indicate locations where

Glehnia littoralis was recorded. Distribution of inland coastal vegetation along the horizontal axis from the shoreline

(lower panel). Locations where the distribution was confirmed are shaded: G. littoralis in black and other plants in gray.
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Figure 4. Topographic survey of the coastal area at Sosogi, Machino, Wajima, Ishikawa Prefecture (37.453444°N,

137.069528°E) (upper panel). White circles indicate representative topographic points, and black circles indicate

locations where Glehnia littoralis was recorded. Distribution of inland coastal vegetation along the horizontal axis from

the shoreline (lower panel). Locations where the distribution was confirmed are shaded: G. /ittoralis in black and other

plants in gray.
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LA IBIZBTDT XTI BOEERN- T
e 5« R =2 E - AT
Establishment of Diadema clark in Tsukumo Bay, Noto, Ishikawa - II
Hiroaki ARAKAWA, Yukimasa HIGASHIDE and Yusuke NAKADE
Noto Marine Center, 3-47 Ossaka, Noto, Ishikawa 927-0552
Abstract

This study investigated the establishment status of Diadema in Tsukumo Bay, Noto, Ishikawa, where overwintering
Diadema species were first confirmed in 2023. A collecting survey was conducted in August 2025 around Houraijima
Island in Tsukumo Bay using SCUBA diving and snorkeling. A total of 10 Diadema clarki individuals were collected,
whereas D. setosum was not observed. All individuals were found in boulder habitats at depths of approximately 2.5—
5.0 m on the western to southern sides of Houraijima Island. The test diameter of collected D. clarki ranged from 27.0
t0 56.3 mm (mean + SD: 45.3 £ 8.1 mm). Size composition indicated three size groups, consisting of one small individual,
four medium-sized individuals, and five large individuals, suggesting the dominance of individuals estimated to be two

years old or older, with relatively few individuals originating from the previous year.

IZCHI

2T CIETHR L BV YRR o T B A HERHZB L, BRWIRA FFOZ Lo = THY
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AN B BERR T BRI T DI N2 IR 1T 5~ b XA BRI
TR =R

Habitat of the brackish-water clam Corbicula japonica in river estuaries, Noto and Suzu,
Ishikawa

Hiroaki ARAKAWA, Yukimasa HIGASHIDE
Noto Marine Center, 3—47 Ossaka, Noto, Ishikawa 927-0552
Abstract

The distribution of the brackish-water clam Corbicula japonica was investigated in river estuaries along the Uchiura
coast of the Noto Peninsula, Ishikawa in 2025. Collecting surveys were conducted in nine rivers, and C. japonica was
confirmed in four rivers (Awazu, Kino, Matsunami, and Kurikawashiri rivers). To evaluate the effects of ground uplift
caused by the 2024 Noto Peninsula earthquake on brackish-water environments, water quality and habitat surveys were
carried out in the uplifted Awazu River (uplift: 20-60 cm) and the non-uplifted Matsunami River. Salinity within the
distribution range of C. japonica was lower in the Awazu River (0.2—1.1 psu) than in the Matsunami River (13.9-23.4
psu), suggesting reduced seawater intrusion following ground uplift. In both rivers, only large individuals (>20 mm in
shell length) were observed. C. japonica co-occurred with freshwater Corbicula spp. (SL: 11.4-21.0 mm) in the Awazu
River, whereas only C. japonica was found in the Matsunami River. The freshwater clam Corbicula spp. observed in
the uplifted river may have newly established in the estuarine reach following salinity reduction. However, continued

changes in the community composition of brackish-water organisms are expected, highlighting the need for long-term

monitoring.
IXU®IC
Y~N U Corbicula japonica 1%, VIR VBT T HVUKMED K EBETHDH, ARILAHRED

HILMIZDNT TOVRAKIARAT AR DG H AL TRY, WDV EL TR B HICsn o EHE
IRKPEETR CHD, FT-ATITKAERERICE W T, BRMERLE O EMRER I CHE 2% E &2 Ri-J2en
HAEEH TS (NAKAMURA, 1988; YAMAMURO, KOIKE, 1993), — 75 C, IT4-Z D& IR B3B8 L OV A 28
LCHY, i) S8HE T4, {TDHE@ RIE DT HROMRIKAZRE | N 2 FY7R B 28 783 i b SR & L
TETHNTWD, ANERNICIIT D500, WA, ZRILE., BARRE FIE TRigkSh TWD23, Alll
L%Vyk‘%“—é?7“~y7ﬂi”%$&$%(DD) ICEEESAILTWAD LI, BIIEO A BRI+ RS T
720 CAIB, 2020) o FRICTARIE Tl EHEORRE T DI OBARIIZ XY | AR T3 TN THaskL
7o & S TS (NPO vE AR IE 22T, 2013)

BEBCEBICBW T, BREAORFE TBEICT OIFEMTHOTEBY, £/ 500-600 kg A HffFSN

TWe (BT, 2008)  F-RB BRI 210 /A B FNOR QIO KEE T, 2024 AFIZATEO AL B RS
LTS GRIND, 2025) o REES - B NI Mgkl d, i HY A B OFE-L0 72 I S T R S T AR
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ZZCARMFFE T, BEE - HNIHRNCALE 32 BRI T LRE B BT O INZ 31T 5 < h I oAk iz
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FhEL 7= (12 1), FHEXENEZ, WTFhOFINCBWNT VIO A BREEE T 72, KEBHIT 2025
HITOFHEOARTEE LTz, ¥~ U4 BB, 6 A 7 BIZHERIJIITITO, ARMRIRA L 2025
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6 HAHEIT LDY I PIL~ T UUHAD HBLRD (a: SR b AR 1)

E RO REETh o7, —F ., SEHINZHITD BN NTREERA D 2 75 (1 ¥, 2004; 5116,

<V UAIT 11.4-21.0 mm THY (X 5a) . Y~biy  2025) . W LI CORMEILREA THHIENS, £
LG/ INLDAEARIZ Lo THERLS AL TV, DOERERITIREONTND, AREITRKIRIZIWT

A O EAREE D&, FEE) I FED AW WEERLEAEREN R EEZH 5 TEY
TUUHITBES N2 572 (K 62), AW2 BI (NAKAMURA et al., 1988) , EZE/LKFEZF ThHD
AW3 TiE, Y~ h P~ DI R (HFF, 2000) . LAL, D EHYERFE RO 7Y
EN, ARRMTY <o PINEL, EEMTw PR — &R, T HHEOR BRI WIS

FEN LT, I TiE. MT1 2R CIIERES TR TZE LD LTS (FF, 2018) . AHFZEIC
TIRDST=D ., H T Y~ 21 fERD RS D, P ORIN I N ETEEBRD ST e
7= (K 6b) , MT2 2 FHAITITERES LT, MT3 DL D 4 W CHEERS =2 80X, A )NBRINIZ IS T A A

FAICYr <R U 3 B EREES T, DEARRIR T DOV EBREEA FHME 2 L CfF
WA THDHEEZ DD,
8
MR L S BRIE DL
Y~ PIDERRIT 2024 FITHAEL TR B HEICRY | i)

Y R URUEL BEEI L AR AR )T BERIN TR SN TR g e il 23 AE L T
FNOF Ik CA BRI, ZNETHIER 2 (GoTo, et al, 2025), T~ PIID4E BN HELSI
PIZBITD P~ h PIOFeekIE, FITHARE., Sl ToBEHECH | 9 20-60 cm O ML NS T
B, BAE., RHBEEWVSTZETHY, — O FE W5 (£, 2024; GOTO, et al., 2025) , HIFED R4 6 A
THRERDFRS AL TS (NTHHT, 1981; 113, 2004; VIR 7= AR T, Pkt L7=3EE1 (LA, FEfE
AN, 2020)  17)1CUE, FIVERRE SRETCREXRHT D T ERESS) O] FHBIZ 35 TR O T A3 eRR
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o, H IR TP DA FERR S AL TRV VAT T (B
T FERRRIT) 1 SRS & bl U TR M [ 2 7R LTz,
VL AT MR EE XA A T TR0 | 1
EAIE CTOREIZTEROS OO, HUBEFEER IS
FESHA 723K T O T IZ XD TN~ E
BN LT FTREME R B 2 B 5, Y~hUID 4
BIX O AFIREEIZOWTE, 6 HDOFEEICBWT
FEEir) Il 0.2-1.1 psu & FEFEELT)IID 13.9-23.4
psu EHEARTEWMEZ R TERY, AfEO 4B XET
AP EEAME T L QD FTREMEDS RIS L7,

72720, Y~ b U0 A BIK NI T DI
1%, 9 H OFHACILEHR)IIT 0 psu T, HriE
FEITZEER 7SO ) | [ D AT Lo TR
HIEMES, SBIIFHT Lo SREE =) T
THMEDNDD,

FEACIT IS B T DY~ b D34 BIX M O HE 45
FEIX, 0-1.1 psu EHEAKITITVME T -7z, RO A4
SATREZR R AT IR 1T 1.5-22 psu & (A, D 1996) , ¥
AN /T DIHPED EESILTND (FATD, 1997),
— 7, YAAEDFEELL T, AFEOINIHE AR T
BZIRL TSR A RS & (2R, 1941) 0-1
psu CIIPEITENZ LW ERRESN TS (LD,
2005), 9 HIZEEES BRI, 3% 20 mm LA R0
B EIZ L > TSIV CTIY, v/ MO fE KT
RSN T2, LLEDOZEME | g BTSRRI
DESIZEVMEERL TN ATRE CTHDH— 5, BHHIT
IR IRE O N IC KDL T T Al etk
DRSS LD,

T2 LA ClE 7.5 mm D 550 % W CEES
1ToTCNDT0, BEIEBICEBLIZSEN, 550 %
BRI FTREMED DD, FHERNC I A TIE, ¥
< VRORBEE TR 7 mm, 2 T 15 mm
[ZART DL TS (A, 2000), A= EARDLFHA
U, Fking) 1 EFEREELR) 1 C 20 mm LU FOfE 423
EHICRES N2 o722 85, BKL THDH ATHE
MENRBDDTD | S%ITHERZ S RELT-HEREL S
R THEML , BILRIA TN T 2L E DD,

ARFAETIL, BEEITEOIESREDIKTIZE-T
TR VIOFRTERDEEINL , ZOfERLL Tk
DIMEINT B EHIGERE LT, P ) 138 L O
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Distribuiton of the larval Arctic lamprey Lethenteron camtschaticum in the Machino
River after the 2024 Oku-Noto Heavy Rains

Hiroaki ARAKAWA, Yukimasa HIGASHIDE
Noto Marine Center, 3—47 Ossaka, Noto, Ishikawa 927-0552
Abstract

The post-disturbance distribution of larval Arctic lamprey Lethenteron camtschaticum was investigated in the
Machino River, Noto Peninsula, Ishikawa, following the Oku-Noto Heavy Rain in September 2024. A longitudinal
distribution survey and a physical habitat survey were conducted along approximately 12 km of the lower-middle reach
in October 2025. Arctic lamprey larvae were observed only in the lower reaches of the river (sections M2-M4).
Compared with pre-disturbance surveys conducted in 2018, the upstream limit of the distribution had shifted
approximately 3 km downstream. Upstream of this limit, only brook lamprey Lethenteron spp. and small unidentified
(TL < 5 cm) larvae were recorded. From the physical habitat survey, no lamprey larvae were found at sites with median
particle sizes exceeding 508 um, and all sites where larvae were present consisted primarily of fine substrates with
median particle sizes below 500 um. Substrate depth also differed among habitat-use groups: Arctic lamprey larvae
occurred in deeper sediments (30—80 cm) than sites where small individuals were presence (1426 cm) and larva was
absent (626 cm). Our study suggest that the disturbance may have altered the characteristics of larval habitats, including

substrate particle size and substrate depth, as well as their spatial distribution within the river.

IXCHIC

HT XA Lethenteron camtschaticum (TEEFIRIZIR T AV YAV FFHO—FETHY, AN DM [A]
WEED A TE S 447 3% (ORLOV, et al., 2014) , AFEIZAL AT JE L O @l S IR A< 5L, H
ATUE H AV T RAR R CUE, AEERICTFRER DAL 495 (R84, 2013) , AR I CEIIL7-% .
PIARITIEE IS > CTHEY AR E R LR RO HEICOIEVRE T 5, ZOXOMEIG BFFEND YV Ay
FXENAEOAE BT, MR K E DFIERE BRSNS TR O W BB BE I SRR T D& DAL
T3 (SUGIYAMA, GOTO, 2002; ARONSUU, VIRKKALA, 2014)

ARFRIE B AU OF) NI T, ZBREEM, 5l oH T FONBRFEORR 4 2 HIETHRBEIN TELD
(ZEEKPEE R TS (ARAKAWA, YANAL 2021) . A1) FREEB 5 ORTE ) IV ThH, Aralifiingd
B Se g% AT 7o it B W AR H R 72 E M T o CE 2 GRS, 2018) , LU, EWNIZHITD
MR, RIBITAD L TODZERHRE S TWD G5, 2018; ARAKAWA, YANAL 2021) , AFEIT[E K
O IZ B W CHER AR I I OR E S TEHY B ER &L T SHEIZE S E D E BB DO A1
0L BAWT A E I KD R oM ERRE | KEEB R E DRI TWD ()1, 2020; BREEE, 2020;
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CLEMENS, et al., 2021)

F)NRBER B CIE, 2024 4 1 HIZRER B HUEN AL | RIS (L HL AR e &R E 234
Uz, SHICHEAE 9 HICHEERSERAREAEL, I TOILEC L HERR L O KEBMBELAEL -, 20
BLRERSE RN ClE, R CRERR 2SN -8 F L7228 T, 272k Ar EF- 28T TR, 28 I8N0
L 389 THA » T OHERE R R F OPE DM S TOD (AR RS EFRE =, 2025)
UWKIZ KD BEH 2 EITNR DI E B Ei 72 &2 RESESEL720 | MR E KT 20T Y A A D
A BRI B A RF LT AIREMER H D, UL, BEER S RRICBIT DT Y AN A DA BARIUIT R
Thd,

)1 D REXEAT L i o T 2 R AVH T BF )1 Tl 2018 4RIV Y AV N A DTy A g E N LS
TERY, BELATO A BARIATI S5 TS (ARAKAWA, 2021), ZZ TARFZETIL, 2024 4£ 9 HICRAELE
BLEERZER 2 ONT I I BT 2 H T Y A AEDAE BRI A HONI T D522 BHEL T B4ED 2025 4
10 FZYY AT F TR/ ED TR A B L O HER B O A2 KL 72,

Mrete A % &t XMEXRELT, TSR LTI 5
BEEHT A HETOR 12 km OFFHCTEIEL7-, 77
AL R ARER A B AL A DT ER)I T3 FHNICIW T, SREXHZ 8 [XH(M1-8) FELT-
FEL7= (B 1) o BTEP VX 25 1 & REAR AT D BRI E (1), FREXFNICEBWT, ShiAEDAERBREEL
THERRIL (R 543 m) ZKIREL . HAMHIESTE  DHPRLESE ASHERE L 72 L DRE R0 il A+ I 2 7
AR 169 km?, JiFER 21 km O A IITH2D, BT AR (1-3 HiR) L TRREL ., v AT 44
HINZIE Py AT 5E 3 FEAERLTRY, BEED DEAEL Y PRER BTN AT o7, FAH AU 14 HY
TREDARAELY, FROABIEICAT Y A IFIA JC, B AEHLSOEREIT 0.5-4.9 m® O#EFATH-
FY YA L hattai, I Z ATV A L mitsukurii 7o IAEOIEREITAT 2 4 TITV), 2025 4 10 A 15
DA T DI ENHESIU TS (ARAKAWA, 2021), H72°5 10 H 30 B ECoMMIzFEhtL 7=,
AFHET, BELRTO AT Y A A X M &, 20 ik DTS, =L 7 ka7 3% — (Smith-Root,
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T AEAF Y HAOHBIEE L LT, BfgHE
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2013), & 5 em RO MMKIL, ZOTEEA AR
THDHID ., [AEZRATHOT N LU CRiR L7,
AFX Y AL, BRIEDO TG fAL T O LEEDOH
T, XX ATV IAEI T IAT VY AL THE
M TED (SAKAL et al. 2025), 7272 LS/ AT RER X
MPAREETHL-0 | KA TIL, IFIRT YL
FH AT A KB T ATF Y A LU CHo T,
WPRER ST, SRR O g 1 MFTT, K
TR, KR, EEREZJIE LTz, AKIRIE, KIS T
AR TRIIL 72, IREIRITIT R Z B ICIEES
FTELIAN THESINCHE LT, FIEE ORI
FRETARDTD | IKEE T AT 7 O M RE S
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ol JREREHIAK D272 5 E T 4310 B IRRE
EHTAZIT, W3k (2% FE AR N Hls T2 4y
2020) IZ& > TR 10 g FREE DY 7 Vo 7 VKR LT,
JEE DY T VT IE, U= N — AR ERE X Sy
WZHEV, BE23 125, 250, 500, 1000, 2000 pm D 5%
WERWT 6 Belhi) € ShiRX o EEA R
HIL ., PR A F LTz, FRAHLSZ EDKEE, K
B, PR I OWT, A BRI OE N (BT
VAL AT A N ER, JEAER) THR LT,

-
—

FER

HTHF) INZ 31T DALY, v A FFHash A 25
EAPERES L=, ZDHH, BTV AN 6 Ik, A
T AHEDS 13 ER, NEERD 6 R Th o7,
ERE UERDN 42-47 cm, BTV AN 74—
16.0cm, AT YV AHEN 6.2-19.0cm TH-7= (X 2),
XY AN, 8-9 AT CTEREEBItA T LS
WD (T, 1985) 10 I E L 7= AFIE T,
ZREE PR TS LOVEREE R TR S e o T,

A Z LRI A DL M2-MT DIX[H
TYYAYFXENENRES N (K 32), HTTY
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RO T2 (K 4), JEEERIT., INVRERZ RS
AR OD A= 2L RUC AR ME R 3 b 4L, DY
VA BHLET 30-80 em, AT A BHUS T
1045 cm Th-o7= (K 5), —T7, /IR B AR A= B
ROJEEGIL 1426 cm THY, FEAEBHAD 6-26
cm C[RIFREE Thr o7z, HIURIRDY 508 pm LA R
ST, Y AT SO A BITHERS o T
(12 6) , £ B S HPgukiFEI ., 500 pm A THY.,
TV AT 78-383 pum, AFY Y AHET 253-394 pum,
/NEUERT 286-487 um TH 7=,

ZE

A BRI

AFENZL ST, 2024 FITRAELTRER Y HHIE
BLOBAERSENIC LD KB BEELZ ORTER) 112
BT, BT RGO A B MERES -, £
FRITEE D VA X L > TSI QU U
Y ANEIIEE FC, ARIF2FFETH 15em I2F
THET DI ENMESN TS (I - 2, 1983),
COREEESSRTLE, KA CRESNE 16
em OfEAIL, 2023 FFLLRNZ SMELIZEA TH 5 FHE
PEDS VY, LT2A3o T, EELRIC W Th —E DY
YV AL AED WTEI CAGFL T2 EZRL T
Do

RELATOD 2018 I I3ITHRTES) D AT ¥ AL A
DA Ll REEAT ER R (M6) Th-o7= (X 3b,
ARAKAWA, 2021), 734f _Eiitdai, o _Efflicd s
BEEOHEEN, fRAKOM EEFREL CQDIET, 4
HEDoH EitsE HEL TVWDEEZEZLNTWD
(ARAKAWA, 2021), AFHAIZXD, i3 ELans
TR 3 km RO T 5 THETEFHTAEF (M4) ThHD
ZEMFERI NI, Y AT FXREOTNINIZE TS
BEIEL T, SMELTZOBS AR, PESRIIRD S IRAIC
FoTTFWMAMA~GEHTLH2ZEDMENLTND
(WHITE, HARVEY, 2003; DEROSIER, 2007)., £7-. 7K
REDIRVEIRIZ Lo Th, N~ F 352 endiE
S TS (WHITE, HARVEY, 2003), BTHEF) 123U NT
b, BERR SN, BELRTO A0 Lt Cin
FEDR BN OFE PRSI AL TNDIEND, 2
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DFELIZI ST, BTV RAGED T~ F LA
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— 05 |ERIZH T Y AN AED A B FERRS R
Zpofz BWRKE (M5-6) Tl BB 2L,

ARG BWHR LR H S, Ll FIXHETIE,

AT AEN AR ERL TWDZENHERSI,
BELATOBEEIFIEIC I D E, T A S5 X[
O EFHNCIFIAF Y ARSA L TRY, WiFEH<
RIFER JOVERE IR E OMA B BB R E 2 2358
DHIVTUR (ARAKAWA, 2021), ZDZEDDS, AF
Y AN EPER T DARKENCIX, AT AL A
WZES THAERRERBREEDFIEL T EB 2 LI
D, FEANEIARHCTH D,

2R 5 cm KON AEIL, BT ADE BDERS
ShiehoT- ERIXE (M5-7) ThigRs -, Zhb
O/INEHERIITERERN R R B A T2 TN,
FEIIARITHLN, BELZIEE LT T Y AG
D RREMEL D, T AT, SMEHK 4 DA
T 631 cm [ZAETDZENRESNTND (D,
1980), ZDOZLNDH | AFA TERESNIZER 5 em
FKIEOGAEIT, 2025 FERIZSMEUT- Y EAREHEE
END, LB 2024 FEO B SEROBELIZE
DIE PR BB A T TR | BEELETIC BT
LA O ERICHEESL TWD BRI G D, 2
DI SHITEFED LD IR IRA TR DL T,
2024 OB ELUC LD B EA AR BT H A A
PELNDEZE R HID,

[EERER

AT AN OB HUSIZ 31T 5 IR R O
P, ELATIC 3624167 um T (ARAKAWA, 2021) . A<
AT 248+130 um T 7=, AFEL A ITHTER 1T,
250 pm LA FOMDVEE AR DS
TS GRJIHIFE, 2017), FI-ho ¥ A7 X465
ETH IR (150-500um) %58 4F 352 &<
(SMITH, et al., 2011) | ¥R (500-1000 pm) | LEVELZ
BOITENIRC, BXOMER 2T 1T Z HE T 52808
HAESI TS (MALMQVIST, 1980) , 1B ELRTA CTAHY
YYRANAT, EHBE 500 pm BL T O MR B B
BAFICFHL QWAL IEND, IEEORIZRIIARE
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BUETOEERREERN THLLEZHND,

XY AD A BB D EERIT 30-80 cm
T, ANRUERD 14-26 cm & HATHOME b
7o WY AY XSG AT R E ORI A8
BEENZL, RAERIZE LRV EE R A
IR I D E M A R E TV D (SuGlYAMA, GOTO,
2002 ; ARONSUU, VIRKKALA, 2014) , FD7- | KA
RDORENHT XY AN EF IRV K E BB A5 A
LW AfREMEDVRIBS LD,

— 05 BTV RAHEO A BRI BT DR E R
30-80 cm C. fEELATD 3-27cm (ARAKAWA, 2021) &
FEARTRMEI DS DAL, R GRE kiR B
REHDHE, BELRNTITEROEER ChoTh HJuhL
PEHY 500 pm LA T OHBRIZR B BREED R 3 < 5y
AL Tz (ARAKAWA, 2021), — 7, B EL# DA
AT R ARE O HERE O HETTL TR0 (K
7) HWRIBRIZ Lo TR S LD K I3 Z < flesi S d
Tro TORER SIEMNE B LY DR B A HERE L
TBREIZIRONCRY, PSS L CRE T2
XA M olz, ZHHORERIE, BEBRZENICLD
BELIZE - T JREBREE O ZERIA72 A s 24k
L7z ATHEMEZ RIRL CD, 72720 RFRAIZERD L
TR E R G LU T2b D THY | 1BELIC LA D4
RGEIIR T DICITE ST, A 5%1E, KRk
W72 A2 180 C, A BE O N 534 0% D[]
(B T YAy oV

7 SEMEROHE)

(M7 X0t B3R, #RH 2024 4510 A 5 H)
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Bz miTT

T NEUE D HED HAVTE AT 1Tl HPRLZR K
ENHERE T DN OFRCORBR BT & X0 JRATH
THY., BT ANAETT R HIE D X5 7 7
ERAERBGATEL TRIAL CEEE LN Gl -
M3, 2017) , ARFHAEIZLD . BAER SR EB 22D
FRRIZES T SE0H TR0, A B5E DMk
JEEEBRBENE L TOD ATREMED RIBE -, BIFE,
RES B HLE IS L TS LTI L D 1B T 3731
DHNTEY, THEICHIFIEREOZELN, HTUY
VARBI ATV EO L BRI RIT T HEN
RS ND, EEEDWD R E LN T XY ADLRA
RS 5 T, Mk B S HERE L 09 W iAo
TR FE D P HIE DR - P AE 1IN AT, )1
N OGS BLRE L 7230 A BA- 6D T e
RdOBND,

B

1. 2024 49 AIZHALT-BAEE SEH% O
JINZHT DI T AL DL BRI A2z
THIEA BN, TR AT LW BRER B O 7
HEEfELT-

2. ATXVA 6 K, 2TV AHE 13 fER, /S
FUEA 6 (R (2K 5 cm Ai) 2MRESN
77

3. HIYYADEEFEILT.4-16.0cm T, HE D
AXFEDERR ST,

4. BTV RAHAEIT M2-M4 X[ CHEZRE L.

BEELATO 2018 A LRI DL, 754k
FuHER 3 km FitE7o7z,
5. AUXYANAED A D Bt Tk, A
T A AR/ N ER (22 R 5 em Ai)
DRI,
JEE O RSk 508 pm DL EO ST
VAN D HERESI T, AR D
HR LRSI 500 pm AR T o7,
BRI, BTV AL BT 30-80 cm,
AT AT 10-45 cm. /NRERET 14-26
cm, FEAEM ST 626 cm THo7o,
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HEELIC LA I IR E IR E W - 7T
YYRADAEDAERBBREESC, £ DZE MBI A
AL LT ATREVED B,

RAE D ERNZ DT . ) NS K P E TR
REEFHESER TR O — Bk " HRicz L/ hn
vayh—wRHEYLEL, EHOBEEZHL LT E
B
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2025 (HHIT) HE OEWTESNH X —ETCER

-6 RO BT D EAEBM T =2 T

FVVae i, REROFCHNETT EHRDEERTH BT COMEIERORFTH IR T 28 2B
UHEATC, 3 A0S 11 BT TEIE<D) 2 L RSO0 EES, BiFE(EEE) SOITESH LU TERL
TUNB, LZAN, KT BHEA I TH72\ O T, FEOFE TIIARTIOMEFERE (RHAHAAD & BRICRELZIENO
/INRIOD FSEAEFE B HEED 2RI T 5, — 7, BKOFIE CITEIIHEAEEZ T &700 | FAERBIN B 0SS F 2
RESOEEHFRDHND BREEA, 2006; 2007), LT, ZOWRHIIAEKT 5L -FRVHEHIL, Z0F3I /) Vaxes
BRI E L CRIFL QOB EDALN 2o TS (BT, 2007),

DEWFES LD B2, Sk 19(2007) FEL0DNEL T EaifE L AT H BERCL SRk 23 2011) 40
OO EIESAKAT DAL PIVETHO TR F TUX - F RO Ch L/ D 2 [B], 7/ /axy
D JEAEBWIO A RIRDUZ DN TE=X) 7 AL TVD, 2025 FFO AR A ST 5,

% SRR OF2 [EIEL, @k, HH, Ak, TRIEERO 4 777 C
JEABM ORI TS - F RVEHORCKRH CThoR  117-o7=(X 1),

@ A TFahs 5 A EA)ERKO Adains 10 A 1) B 1 7 PTOWFTHHEAED B He- FERCT
AT () DAFr—)L T A 600 ml (I3NEE 083
mm, RYAF L) 2 O CIRSH 7 em £TOERNDE
BEENZALI[ET D, FH9 FEEEL -, SEES -
CWZEENDIEAEEE 2 UV MV OREARE AZIEL
I —F—TR 7 A AV OK TR L OISR TR
HIFY BHRAR 77— TR THI—20 °CC—BRERAT
LTz, 2L T TR B A KRR L 72535 1 mm A
V2D SDUNIDNT TR OEWIZ B L, 75 %=
5 )= VR CIEE LTz, FERIRARIT 2 [FFREASHAL |
1 BRI RS o ERA R, 7ok, BE
ST BB O RI T A— LS TG
720 Fio, IEABOBREEL RN T O RROW KA R
U TR 10 Uy MURIKU CTHIRRL . — 18 (i
JEE (200 mD) I AU TR FRL THFZEZRICRFB )R | 3
PERWERRL) 2% =—ACTpH A—%— D-=21 ZH\T
pH % FRARILEFCLEEE (615) 2Rk THE 3 5 (%)
(TR T, 7236 A TH R ORI,

B&xi#

Sea of Japan

BEEFE
Noto Peninsula

N

Toyama Bay

FERLELR

a0 &
Ishikawa Pref. ¢

A / b Pacific Ocean FHFAITIUNT, 2016 FELUE CBREES IV E)
O EEET THTUTONKE, B THROMEZE 14 12

R

1 AR OO JEAEE ) E =2 7 AR
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AR

FIVYAZE [ TEORETITEIHHNL 089
gmP BRI, B X 21.3 gm? BEES LTz, 2
10 ERNCBWCEOFE CHRESN - RO
T 1% 0.0-593.0 g/m? T, ZOFHIiEIE 91.7 gfm? TH
STz, WITFEHHEARER X, 200 10 45T 1.3-169.2 g/m? £
HEINTEY, I 46.6 gm? Th-oT-, ARIOFHAE
TREMARE R I OEEHERBEOAFHI, 20 10 4T
2EETDIeh T (F 1, K2),

IRICFKOFAE T, FEEHEARREZIT Y 09 g/m? BREE
ATz, 2O 10 FFHOFE THHIZ 0.9-211.3 g D
IRINTh DIt (1, K3),

H R

BROFIECTHRESNZ )y axe i d, B
S 6.7 g/m?, FHTHEAEED 0 g/m? THFF 6.7 gm? T
STz, iz, 20 10 FEHO ZEHHEARRO AT 169
g/m?, FHTHAHEO I 13.7 gm? T, EOAFHE
30.6 gm? &7 o7=(3 2, X 4),

KOTE CRESNIZ /) axe L,
BEAS 0.4 gm? T, 2210 £ FREIE 27.5 g2 Th
D, 2D 10 FTHBIR MEiL 72 o7 (3% 2, X1 5), T
L3I SR DR ARG DA S AL~ T2, F2,
RSy = HHO BB TR HEREL Qe

1 EatET CEREES U IR AEE O E B (g/m?) SV TR O/KE., B R ONE
ZH =
AR 20164 20174F 20184 20194  20204F  20214F  20224F 20234 20244 20254 S
HH 4H30H 4H25H 4A277H 4H24H 4HARH 4H27H 4A2H 4HXH 5H3H 4A2H
FNYaTe G 984 1112 611.6 141.6 260 957 2449 302 13 22 1383
R EERE 37.1 56.6 593.0 122.1 16 300 75.7 04 0 09 91.7
S R OREEDRE 613 546 187 195 244 65.7 1692 29.8 13 213 466
SR RTIATR 0 1.6 1.1 82 29 93 142 04 33 0 41
EARF AL 27 6.7 133 22 47 22 0 75 100 27 58
Y e sp. 0 0 0 0 0 0 0 0 0 0 05
INTAFIRYH = 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 INFIIA 17.1 49.1 127 333 82 33 115 0 1223 09 258
S FEfispp. 0 0 0 0 0 0 0 0 0 0 0
7KECC) 143 168 163 154 167 165 170 162 185 175 165
pH 8.08 8.17 827 8.19 796 820 8.04 7.95 8.03 7.8 8.1
Y060 3120 3441 322 3145 3341 32.80 3345 3294 3307 327 328
B THHIE m) 35 2.8 2.8 2.1 28 28 2.1 35 2.8 14 2.7
it 3
AR 0064 20174F 20184 20194F  2004F  214F 2024 20234 20244F  20054F S
HH 10A3H 10H3H 9A27H 9HI7H 10A1H 10A7H 9H2RH 9H2H 10H1H 9AXMH
FNYaTe G 69 15.1 753 2113 444 1352 149.6 93 24 09 65.0
GRS 0 0 0 0 0 0 0 0 0 0 0
S ROREEDRE 69 15.1 753 2113 44 1352 149.6 93 24 09 650
SR RTIATR 02 02 04 0 0 09 0 0 0 0 02
EART R L 69 04 04 02 124 0 0 32 0 0 24
Y e sp. 0 0 0.2 0 0 0 0 0 0 0 0
INTAFIRYH = 0 0 0 0 0 0 0 0 0 3.1 04
F=diA 0 0 0 0 0 0 0 0 0 0 0
TV INFIIA 0 27 76 0 0 0 280 0 5.1 726 145
S FEfispp. 0 0 0 0 0 0 0 0 0 0 0
7KECC) 235 22 235 263 257 252 237 265 26.7 28.1 25.1
pH 8.15 825 8.00 828 826 8.05 789 8.10 7.82 82 8.1
Y060 31.83 3231 31.86 3254 3140 3226 29.55 31.70 3223 297 315
T TR m) 2.1 5.6 2.8 35 2.8 42 35 2.8 35 14 32
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R E e WEE: # EE e wmiEe: B
1,300 600

1,200 F =

g oA R OxEMAEERE

1,100 | 500 |

1000 } mEAHEER

00 | a0 |

300

200

- _allan

2016 2017 2018 201% 2020 2021 2022 2023 2024 2025

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

X 2 ERROFEOPFAE THES NIV a e o 3 ERAOKOFE CERESNIZF /Y Yaze D
1 H & (g/m?) T EE (g/m?)

F 2 iR CHEESH A OIRE & (g/m?) &1 TRMBEOKE, BFTHHOE

it S
AR 20164 20174F  20184F 20194  20204F 2021 4F  20224F  20234F  20244F  20254F
AH 47300 4H25H 4HA27H 4H24B 4A28H 4H2ZH 4A26H 4H9H S5A3H 4A2H
F e G 86.6 102 39.1 300 173 202 455 451 5.1 6.7 306
R EERE 617 22 147 175 13 140 344 140 22 6.7 169
S RO RE 249 8.0 244 12,5 160 62 11.1 311 29 0 137
SRLRTIITR 107 209 0.7 36 18 29 113 33 109 431 109
EART AR L 98 8.7 1.6 24 1.1 1.8 1.6 104 29 29 43
Y e sp. 0 0 0 0 0 0 0 0 0 0 0
INTAFRIH = 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 2249 96 5.1 04 64 440 16 0 744 18 368
% Efflspp. 0 0 0 0 0 0 0 0 0 0 0
7KRCC) 150 165 165 153 165 187 155 162 215 190 17.1
pH 8.10 8.15 8.26 8.16 7.96 8.20 8.03 791 8.03 78 8.1
H5350%60) 3390 3371 3120 34.16 3338 3341 3345 3345 3239 324 33.1
B THHR ) 6.3 35 35 2.1 35 35 28 42 2.1 14 33
et K
AR 064 20174 20184 20194F 2004 20214F  2024F 2034 2044 2054F %)
AH 10A3H 10H3H 9H2ZH 9AIH 10H1H 10HA7H 9H2BH 9HX6H 10H1H 9HX4H
F e G 415 293 103.7 24 182 3.1 480 3.1 49 04 275
R 0 0 0 0 0 0 0 0 0 0 0
S RO RE 415 293 103.7 224 182 3.1 480 3.1 49 04 275
SRLRTIITR 0 02 0 02 0 0 02 0 0 0 0.1
EART AR L 0 0.7 02 0 0 09 0 1.8 0.7 0 04
Y e sp. 0 0 0 0 0 0 0 0 0 0 0
INTAF R = 0 0 02 0 0 0 0 0 0 0 0
=i 33 0 0 6.0 0 0 0 0 0 0 09
TV INFHA 04 02 0 344 0 218 0 0 0 0 57
s, 0 0 0 0 0 0 0 0 0 0 0
7KRCC) 237 23 242 262 245 26.1 257 265 280 275 255
pH 8.06 831 8.01 825 830 792 791 8.11 7.85 8.1 8.1
H5060) 3294 33.00 3171 3258 3283 3346 3073 3323 3394 328 327
W THE ) 2.1 49 28 49 2.1 35 14 35 14 28 29
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SR

RITBRESN- /) yaxe i, RHHRES 4.9
g/m?, FEHHHAEEDS 173 gm> CARF 222 g/m2 L7 -7,
ZO 10 FHICIB Y TROFIA CHRES - RHHLA R
OV Bl 4.9-867.8 g/m? T, ZOFHIfEIE 233.6 g/m?

BEFgm HEEE: &
200

DSE LB

mRHH L
100 |

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

4 HHOEROFE CEESN-FI/VYazed
T F i (g/m?)

BEEym
1,300
1,200 |
1,100 |
1,000 |

%00 |
800 |
700 |
600 |
s00 |
200 |
300 |
200 |
100 |

0

OiEEitE AR
B RAEARH

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

6 SIEOFEOPFE CERES NI/ /aze D
T & (g/m2)

EEBym
1,300
1,200 |
1,100 |
1,000 |
%00
800
700 |
600 [
500 |
400 |
300 |
200 |
100

0

FTEERR: &

[EEE R
BRI

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

8 TRIROFEOFE THRES NI/ Yaxy
DI E E (g/m2)

Thotz, EHIHAEITIZO 10 £ TRL DR -T2,
(33, X16),

WRIZ, FROFRA CIIAHAIEDS 5.3 g/m? BREES L.
2O 10 AETEEES - 5.3-550.8 g/m® DA 160. 2
g T, 2O 10 TR DRMETH 72 (3, 7).

BE Ry

200

HEEE: B

O

0 N ,I_I.m.ﬁﬂ.ﬁ.ﬁ

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
5 HHEOKORE CHRES N/ /aze D
1 8 (g/m?)

BEEym SEBR: M
600

OEH R
500 |

400
300
200

100 |

o =01 ﬁﬂ

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

7 AIEOKOFE CERES NI/ VY a e D
T (g/m2)

BEEg/m TFEERBR: M
600

Ot
500 |
400 ]
300 |

200

o:ﬁnl_lﬂﬂﬂ. _—

100
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

9 THIROKOFHE CEES NI /) /axe D

1 # A (g/m2)
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2025 (T EE DL

WSO X — R

#3 Al CHEES I IEAEM) O & (g/m?) S THMHIOKE, FFHHHEOE
Zf &
FRAAE 20164 20174F  20184F 20194  20204F  20214F 20224 2034F 2024 4F 20254 R3]
HH 4H30H 4H2H 4H277H 4A%H 4H2BH 4A277H 4H2%H 4AMYH 5H3H 4A2H
F/axe G 1279 670 5175 8984 2837 8862 107.0 151.6 173 22 3079
R EERE 986 16.0 507.3 7359 69 867.8 622 295 7.1 49 233.6
S R OREEDRE 293 510 102 162.5 276.8 184 438 122.1 102 173 743
DI = 40 0 1.6 33 27 0 49 200 127 09 56
EAZRT TR L 36 47 7.1 1.6 133 0 24 49 0.7 49 48
Y e AT sp. 0 0 0 0 0 0 0 0 0 0 0
INTAFTRYH = 0 0 0 0 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0 0 0 0 0
TV )NFIIA 35.1 537 155 178 302 318 127 342 2269 0 458
S FEfispp. 0 0 0 0 0 0 0 0 0 0 0
7KECC) 142 166 16.7 162 173 169 160 162 194 190 169
pH 8.09 822 826 8.13 8.02 822 8.03 797 8.03 78 8.1
Yy 060) 3245 3291 32.86 3228 3071 33.66 3361 31.50 3295 324 325
B THRIR m) 56 2.8 28 2.1 3.5 2.1 2.1 2.8 35 14 29
2 K
AR 20164 20174F  20184F  20194F  2004F 214 2024 2034 20244 20054F )
HH 10A3H 10H3H 9H27H 9HIZH 10H1H 10A7H 9AXRH 9H26H 10H1IH 9HMH
F/axe G 357 397 178 462 3339 550.8 4094 107 1525 53 1602
R EERE 0 0 0 0 0 0 0 0 0 0 0
S R OREEDRE 35.7 39.7 178 462 3339 550.8 4094 10.7 1525 53 1602
D = 0 0 0 0 0 0 0 0 0 0 0
EART TR L 0 02 0 0 56 0 0 0 02 02 0.7
Y et sp. 0 0 0.7 0 0 0 0 0 0 0 0.1
INTAFTRYH = 0 0 0 0 04 0 0 0 0 02 0.1
F=diA 0 0 0 0 0 0 0 0 122 0 0
TV )T IIA 0 02 1.1 0 0 533 0 4065 26 0 484
% Efilspp. 0 0 0 0 09 0 0 0 0 0 0.1
7KRCC) 234 22 23.1 26.1 260 252 28 267 278 275 25.1
pH 8.14 821 8.11 828 829 8.05 791 8.11 785 8.1 8.1
5 060) 3202 32.56 32.54 3281 32.13 3226 29.89 3342 3325 322 323
W THRAR ) 1.0 42 5.6 3.5 2.1 42 2.1 35 2.1 2.1 3.0
THES AFPED 4 HEIZIT, 2025 4FHE /U /axe

FEOPRECHREIN- /) yaxe i, B
FEDN 484 g/m?, FEHIHAHEDS 0 gm? Th-7-, 2D 10
Eﬁ%;%émf:ﬁﬂ;wﬁﬁ %, 24-391.4 g/m? OFPHT
B AT 83.5 g/ DR ChooT=, —J7, K
DT i%ﬁ;ﬁﬁﬁﬁi# 423 8 gm? PREES L, ZIVET
Eb%noiz(# 4, 118, 9),

FUVATE I I NFETOPE T, LOXIEDEKL.
AT BRI OUE KBNS B W E BRI N B FH L
IO TWDERERE, 2007), T 72 BIEL DT
DR AU MO BRI 2L S, £
DHAFENELILDHENDD, T, BIERTHDHE
RO T )Y a O BFE B+ AR
DD,
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DBAFENRARANAK L, FRCEFRICBWTHE T
oz, ZOIIZRBNZ, WKIRD B 728 OBREE
KD BE BT T FER THDHEZZBND, —H,

B S OBAFEO BRI I TE DSOS, ST
KECHFENEELT-DICKIL, miais L OHHET
IHEKIEDFFE Th T2, Fiz, TR TIIRZ A
ZRHINISERD DIV, TNHDT EMNS | RO (ERRE
HREIL, S RO HTEOIRERE/2 E DiENZ LY [E]
TR R DI EARNBESIT -, SHIE, ZOL57#
R R ABRER SO VA TEIRE T 55
FAIZ B2 DEZBAT DUV THABGII IR~ DL B3 D,



DEWESNH W2 —HF R 5 31

=1

5 (2026)

# 4 TEET CERES I ERABOW E & (g/m?) LY TR HEOKE, FFTHHOnE
2 £
AR 064 20174 20184E  20194F  20204F 2021 4F  20224F  20234F  20244E  20254F Y
AR 47300 4A25H 4H27H 4H24H 4A28H 48270 4H200 4A2H 5A3H 4A2H
FIaTEGh 4234 384 26 3445 430 358 229 640 10.7 484 1074
SRR 3914 124 331 2912 24 40 58 41.1 5.1 484 835
SRR 320 260 95 533 406 318 17.1 229 56 0 239
SR TIETR 13 147 4438 7.1 98 0 0 49 33 44 113
EARF TR 04 1.8 2 3.1 129 38 18 04 09 0 27
VAT Rl 0 0 0 0 0 0 0 0
INTAF TR = 0 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0 0
TV INIIIA 582.8 1334 4353 293 112.8 142 0 09 2522 0 156.1
S Efspp 0 0 0 0 0 0 0 0 0 0 0
REEC) 146 168 164 158 172 164 163 170 25 205 174
p 8.05 8.17 823 8.18 798 8.15 8.04 797 8.05 78 8.1
H5 3060 3334 3441 305 3361 3234 3432 34.12 3246 32.16 326 330
P TR @ 42 28 2.1 2.1 2.1 28 2.1 35 14 14 25
0 *
AR 0064 20174 20184 20194F  20204F  20214F  20224F  2034F 2024 4F  2054F )
AH 10H3H 10A3H 9H27H 9HI17H 10A1H 10A47H 9H28H 9HA2%H 10H1H 9HAH
F e G 204 597 915 875 2453 218.0 3295 127 24 4238 149.1
RGP 0 0 0 0 0 0 0 0 0 0 0
SR OREERE 204 59.7 915 875 2453 2180 3295 127 24 4238 149.1
AL RTIITR 0 0 0 0 0 1.1 0 0 0 0 0.1
EAZRFTRILY 0 04 0 0 0 44 0 0 0 0 05
YA Fly., 0 0 0 0 0 0 0 0 0 0
INRAFTRIH = 0 0 0 0 0 09 0 0 0 0.1
A= 0 0 186 187 0 0 0 0 0 41
=i 0 0 0 0 0 0 0 0 0 .
TINF A 0 24 02 229 0 0 657 364 0 13.1 14.1
ZFispp. 0 0 0 0 0 0 0 0 0 0 0
RCO) 223 237 22 240 273 262 256 252 273 305 258
pH 8.05 8.17 827 8.01 827 832 8.07 788 791 8.1 8.1
Hr&060) 3398 3259 31.19 3261 2991 2922 32.16 3228 2685 30 310
B THHIR m) 14 2.1 49 28 28 2.1 49 14 28 0.7 2.7
MEFRAFED AR CA) | FysiEE, A)llRo
TR ORI 36 1T B AR RE P SR A (B ek Higk),

BRBEAE,2006: 5 7 A1 F SRERBEIR AR, EWS R

PEFTATED AR (F1) 1 I — RE ) R i

BREEE FNER, AWt 27—, 36 pp+E
k.

BREEA,2007: 55 7 A1 A SRERBEIR AR, EStk

180

FIE. BREE BRRGER, ARt 22—,
pp-1-55.

SERST, 2026, i AR OO R LAETR (H AUTHE),
https://www.data.jma.go.jp/kaiyou/data/shindan/a_1/ja
pan_warm/japan_warm.html (accessed on 20 March
2026).



2025 (5 F0 D AEE OLEBESNH VB X —ERERE

AEETHHOFHRT IS, 2025 4E4 H 22 AR AERTH H O A S,

EREE/KATA YD FHA

SPIVETHT-HIRDOFIEH, 2025 £4 H 22 B SPIVETH T BRI, 2025 4£9 A 24 B
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DEWFE SN OB X —TFEHE 5 31 & (2026)

1-7) | BRORMEERZ BT A5 E=4Y TR

F) RO EREERT, A AMEO BRI RO A SR ST e DD IE RS DB B ChY | ibIRDHIFESC
FOORIEE, WHEREAE | SHITITE IR T 2EWEAD AL, BRGS0 NBHISZE DRI L > TR b 52L
HIBILTND, ZIVHD A HYET D7D | DEHRESTLBV B2 —TiX 1999 CFEEL 1) A0 54) RN OIbE
WA MG U B =2 T AR 5 AR LIk C ML T,

AT TIE, Y OUZRRBL, BHEDBATE | TR OR ORI B Z TN A AT > T 208, AR S
AERESR DRI AAE T D728 | WHEAFEAE DRSO D R Cho D AT T =D ERIRBUZ DUV THFiER T
D78 P H O FEA[K > TUND, TS DHEGIIZLTRE L, IR0 BB b A RIIRICHYE 592 CHE
B EEE R 72 5T,

2024 1 H 1 BISRALCRRREEHE TIE. SRR EEINRICI W CHE O M= TP O 2 b s S i
TEY, R0 ICER T DAY~ DR ARSI TND, ZHLIIRIO HC, HEELIF DRk T
TeARET=L) L TIHEOT — 213, HERIZ LD FEREE DO 2 AT 920 2 Ch /R BREE R L7002 B 2 Hind,

AL TIE, A NRENORPEHEFHI RO TIREL QWD E=XV 7 TR AL, RO L, oD
KIFEHARL, VHERE E B LORTH =D A BRI I HOWTHET %, ZISDOFE Bkt gl 5241
L0, F)NROR BRI 3BT DR LD FREAHR T HEEH T, S HROMEFEREORECE R HICE 35
TG RN 72T L 5,

7S Ny ae
FEAELTZ 20 »ITOWEERAR 1 (R, ®
2005 4E6 H 19 B 7 A 5 AD 17 ARICIT-T-. U A&

Sea of Japan

B NBHIREZE Z DWW CEBREDT (1994) (12660, D
ATAT £ CHZES TR T F RO IR B AR L
TUVHIERE (TR A TSSO\ B % B SN
. OFER, R, TR RO N TARS G
(THY) D—EBIC N LR SN TWDDS, IR
T B AROIRBER (L TV BHERS (e Rt
SORSEIIN DD I % 1) 22 AR, QU _
HST - VR TR L0 N T O BB R L ' u
SRS A TS5 8 B % A T LT, - {J\\?
2009 D FHA AT IV T DRPEDOYERECHAIR
ORI D700 HHE A R 0 L 2) 2D,
WD BATEE 2 7 FT (R A SRR C) THIEL7Z, 4% e A | o
TSI BB HIGOBIKE R 0 OfiriE, e Y bl dcean
PRSI FIE S A X 2-1 B 2-20 1T —_
T, 7235, BRI D (0) DALHE., MR C D3k 1 IR OFR A
BELT- A O) 2 DHORE B 13, HAMICHTE (2019
1E) LR LT, AREME LT, T COFHEHS TR E TN
BTN, W THEE T, Ao L bt AEE T BT Tl B S QO o5 %
\2725) . F L CHRIRHHEBR LB XRIL T, 2oy 227D T TONEE UL,
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2025 (5 F0 N AEE OLEESNH VB X —EREE

AFH =DM L AT =0 EHET~AL
THEEST DT LEL TS, R S H A HCA AT 50 m?
DHFIPHABEL . AFED A A T2, £ LT, MRk
AR 4 BRI T CRigRLUT, 7035, IbIRIEIC
BT HIMUED THHT AV T AT EF =N
THAAZONT, FERNIB L ORISR
DEB RN A TSR,

WO ORLEE ATV T D Fetb % IV =, 1)
X7 AT (1R) AFm—/L T B 350 ml (LN ¢ 73
mm, RYAF L) RS FEUIAA CREDHHT 10
cm FCOREFRINL 1=, ZAVETEK T HIRREZL , 74
FEY ek SR Oy n B RARE 5D\ e
(M-2 ##) % i\ YT Wentworth (Blit], 1987) D /378EIZHE
8 BRI Z 500 VT T2, 1 RIOSHTIZIE 10.0g LU EORS
ZAWTHRIL, KRR T 5 [EOaHrE 17, 5
DUV THOE, &2 EEAFH () 001 gL, 5 [H]
DSEEMENDORIEEHARL (FEE /5 R ML, Houhs
PEAE (mm) &>k 7z,

FER

ROERDILFELHIRITOVNT

RS IS T D FHA H | MR OBZEEFI RS,
IRHNZE (0) A LITHIEL 7R A LR C DR
Bita3 11T,

ARG LT 20 7 FTOWHFEODI G| 2024 FOREE
PEHUERI D YRR L DB A T T L Z 2 DD
PRI 4 M G, KN, S, BEE) CThY, Zhb
DOHSTITHRRE A 1IZBWTENLH 31.0 m, 694 m,
35.7 m, 12.5 m ORHEOYERRO DAV, ZAUTHEF
DHEE R L > THEROZ D13 00 LRSS (B,
2024), — 77, TNLIAOHETIE, WO JEEE R
DNRAEL GRO B, B, IV R EFCIi, milEl
FHATIRHCAY 30 m DOFZIRDSFRDHIZAY, 2025 FETIT
#9910 m OIEED RS-, M IS CHERDSZRD D
AOFHAHLSIL, MBS CohoTo, EHLOFRA
S BT DO B C OO HERERHS I L o0 0
EBZBIND,

F 1 ARSI DI H | O UZE-FIMRDL, 225 NCRR(0) 26 LIS THIERLTZ A, C D (m)

wi R SO fmg A A AR C
L 2014 2019 2025 2014 2019 2025
1 I e 6198 YHK MKkin;  638(+19.8) 343(295) 449(+106)  665(202) 346(319)  447(+10.1)
2 JINMATZE 6 19 H A — 238(—) 162 (-7.6) — 469 (—) 294 (-17.5)
3 BEETT R 6 19 H A — 652(—)  69.1(+3.9) — 642 () 653 (+1.1)
4 AL 6 19 H FHIR ke — 1470(—)  140.6(-6.4) — 1284(—)  1174(-110)
5 &REEEE 6 A 19 H A 638(-11.6) 499(-139) 863(+364)  4M43(+07) 338(-105) 572(+234)
6 PRI PN 6 H19H BIK  Wpkn — 3097(—)  350.0(+40.3) — 2289(—)  280.0(+51.1)
7NIKTTEE 6 H20 0 ESR 323(+234)  244(—) 93 (-15.1) 115115 112(-) 14.8(-3.6)
NI 6 H20H AR Wpkss  375(1218)  356(-19) 30.1 (-5.5) 407 (+242) 349(-5.8) 439 (+9.0)
9 TSR 6 H20 H AR Wik 448(+18.1)  419(29) 37.5(44) 464(+158) 429(35) 382(4.7)
10 PWEmTHIEE 6 H20H B kY  326(+H40) 463(+137)  39.6(6.7) 329(-0.1) 466(+137)  398(-68)
11 FEEHT HH 6 H20H A 604(+148) 677(+73)  503(-174)  493(+112) 722(+229) 586(-13.6)
12 TR 6 H20 0 B KA 1084(+1.1) 1180(+9.6) 1207(+27)  130.2(+67) 1140(+13.8) 150.8(+36.8)
13 iwEiiEErE 6 H20H F3K VKBS, 358(36) 440(+82)  750(+310)  308(58) 385(+77)  654(+269)
14 EETXIE  7TH2A8 CPAR 230(-148) 374(+144) 106.8(+69.4) 40(30)  414(+14)  130.0(+88.6)
15 ZRINTTRGRE 7TH5SE A% 295(-06) 314(H*19)  671(+357)  323(+55) 300(-23)  834(+434)
16 ZRINTATHEE 6 H20H A 385(+67)  297(88)  422(+125) 389(-06)  400(+1.1)  451(+5.1)
17 ZRgky I 6 H20 H BRIk  415(¢-106) 424(H09)  472(+4.8) 446(45) 45307 543(+9.0)
18 REEHTR 6 H20H AR 118(+1.0)  109(-09) 12.7 (+1.8) 26.1(+04) 139(¢122)  265(+126)
19 SOKEFANIT 6 H20 H AR — 164(—) 184 (+2.0) — 288 (—) 289 (+0.1)
20 CREmEAM 6 H25H AR 8.7(-0.6) 327(—) 27.8(49) 93(2.5) 211 () 171 (4.0)
() NOEfETRTEIE OB 7227~
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2025 (5 F0 N AEE OLEESNH VB X —EREE

fthod 14 #PTTIWTIE, AiflERHAEE D LD K
SRR TZRD BN T,

Al 2 BB PR E BN Z 7= Al S IO NER, A
FTH=OEBIRDL., £ L THEEEYO LB RN AR 2
\ORT, FEZITH, DA TAER T AREDIES E
72RO EARN CEAE L CAEBR A ILET 5720,
EDISRAEEZ L B EESSRAEMI R ES LT
BT AT AT L AT AV A FEO IR AT
BDOF = NI H AT DERGINC OV THRHRLTZ,

LT, T U CRIENHEIEFETO 5 #FmE,
FENNR IR 2 50 DD | AT =0 A4 B
VARV, PREEED LAV IR > TUND 28, AL 0D JE]
NZITHEAEDSTRD B2, WiKIBS COFI b d -
T, HETHOFD ANVFELZL, D<ELDEA THDHHD
EBZBND,

HREEAL TIERIROIET CHEED R ESIL T T,
FEANTERD DALV TS, AT =D A BITHIRIF]

RO LIV, — 7, Ak THRIRITRREOGS T
DS CODIRILE 2> TR | ffAEI 7R, AT
H=DAEELZBD LI -T2,

HH. AR, FUTEEARED 3 7T, SRR
ZAA T2 U IR ME IR R A o QD AT =
DERFEESLEK . B REOBREEHERFS LT
WA CoHEEZ BV,

RNEL G E, LF R TR EIET D
TEMBIEESIU TS, HUEBR ISR 7= 2 &
IZXVF#FE TEEELRRILE 72> TND, ZDT20
FEADFIRILOB X CODER T CThd, T, HbHL
IEHARN T RS RO THY , AT =D
BUZIEHEVTESZ2 TR I EE 2 b,

T AR OISR H T E TR BT 5
W= CooTohy, BRI R OIRIC IR AE ) 2
EL, AT A =DA BB ENFRLDE )0 E< s T
WBFRIEZ RS TNDEEZ HILD,

FR A IRH I S MR A 2. CUNA DS, HKIRTE
T, TR EA v T BE LTRSS
TWDI2, ZDL— R FNTILES Z A ORRE T
Tl EAEDBRED T QU HIEORET, ik
DNRVWEIPHC BN 2> QOB ZENFEO DI, Lo
L7 AT I =D TR LS I T e,
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FUREFANINZ, NN THH AT T =D
A REEEN B\ R Ch D, AFDFFFIRIC LD RER
BARNTH HRE/2N DT, AT H = TLEL THIAT
OGRS IV TN ATREMED 8D, — 7, %
I ORTES THAC AT A= MER L TAERL TV
DIFHETH DD, D FHEDEN A B B 3 Hry
WG ChHHEE 2 HID,

ORI

BRI T DRI AR S i PRI X Sy, FR i
a3 31”7,

W EENDRE I TOWRFIZIBT 0.01 %LL T
Tholz, TIVEDY 0.01 %Lh F7ESTeDITRDLESE, 22
D 2 T ChH-oT,

BRI, S E R ECosEgiL T
b, N ORI E CTh iRl Gl L7 o7, BB
ESONHDZ i, B, 2 U CHEEEAS D, K 77 o
T o7z, NIHOS AR LFAINNE THMID TH
STED, ek PFITHRTH -7z,

PRI RS 0.933 Theh k&<, A28 0.7,
FEADS 0.4 ZHER T, —J7, AIEDY 0.180 Theh/Ma<,
SO TEIEE T 02 LN Thol-, FillElET 0.2
ZH)o Tk IFCFEANI, 2 L CH e mEai
ZTCUND,

BB D 1999 AEDBARIE TICBTIS V- %
SRR Gy PIRIEDAEA 7R 4 12, FTRIEEH
I R e wARNSY o N PN S VN 1 N B 7% S P
LD 5 BTN T3 IR T,

JTEFIE 2009 FEEARIDSHIEY Ch-o7273, ZOftEd
NCHR, BRI TR Ch-oTo, mfan o HE
TIXETHIRD TLEL TS, RillE £ THIRD T -
T FRDI RS ET 2o T, ABIIE 1999 4F721F A3 Hmd
THTM, TNLBEITHID CLEL Qb DD, 4
[EIE RSy

—J7 . RNEEA RIS D P TR R IROIE
FELIZHTE 7203, 2009 AEAVHAD, 2019 457 ik
o, ZRLSID FlbE | BRI Xy MBI 0%
BT CH5, £, BT 2004 AR TH-T-28, &
MR RD, EEE T 2009 FELFiR], ARl Ch
ST, ZEOMITHIS THY . ZIHOUHFEHRIEE AL



DEWFE SN OB X —TFEHE 5 31 & (2026)

AT DT CHHTEN DA D, ARLSF TR ORYTERRBIOR, AT
— 7. IR OSARIIHID, ox BUIPRY T =0 B ARR S ICEEL TE=2)0 7

TELTVDDS, PIRIE 2009 AEETHAPRD, LR FREZHNGL RO BUREE A D /LR A H

M ZZEID TN, AlEl IR L7 o7z, RUUZ RIS D IR OEFRZ XD\ EE 2 TD,

# 3 ) IEORNEE 2350 D1 THMEORS ORI (B, %) SRR Sy, HIREE

Gl kg BT Kk {54 BOLF P HE [ AR TFH
F41-(0.038 mm>) 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27110 0.038-0.063 mm) 0.02 0.02 0.02 0.04 0.00 0.02 0.02 0.00 0.02 0.02
FoH (0.063-0.125 mm) 0.02 0.56 0.08 0.17 133 0.14 0.08 0.11 0.65 173
#(0.125-0.25 mm) 136 3259 14.51 1848 56.54 3467 4549 65.02 9245 81.59
FHb(0.25-0.5 mm) 93.10 4301 7199 59.05 36.00 4430 51.04 33.83 6.62 11.83
HRY (0.5-1.0 mm) 543 10.17 1298 1849 578 2053 321 1.00 0.16 373
FRFERS (1.0-2.0 mm) 0.06 6.07 043 3.66 035 035 0.16 0.04 0.10 0.84
H(>2.0 mm) 0.00 7.58 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.26
IBRHRIX Sy bislvy W i W i i i ey Ay >
R 1Y 0.717 0.324 0352 0.360 0225 0.320 0.266 0211 0.180 0.187

FRATHE HH e Zre NIk Folk Eaes ol PR FII PexE
H61(0.038 mm>) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2711000380063 mm) 0.02 0.02 0.00 0.02 0.00 0.02 0.02 0.04 0.02 0.02
R (0.063-0.125 mm) 1.19 033 0.02 0.06 0.02 0.12 1.75 0.07 0.67 0.17
I (0.125-0.25 mm) 59.81 19.13 394 0.06 302 29.50 5545 7.50 23.14 981
P (0.25-0.5 mm) 2040 39.09 8640 82.13 88.16 5627 39.54 1575 5325 76.06
H#(0.5-1.0 mm) 1697 2933 939 1453 8.65 1333 248 721 19.68 1332
FBRKRAS (1.0-2.0 mm) 127 10.10 025 241 0.15 047 044 13.17 212 061
H(>2.0 mm) 034 199 0.00 0.80 0.00 029 033 5625 1.13 0.00
IBRHRIX Sy i SR i H i i ey HIRD i H
PSR 0216 0427 0.361 0378 0.361 0322 0227 0933 0351 0.359

£ 4 i CBIISH RSBy L h R EO 258

Rt X5 A 4z

FRAE 1999 2004 2009 2014 2019 2025 1999 2004 2009 2014 2019 2025

1 A8 H i bty i Ry KD 043 0.36 0.63 0.37 037 072

2 HE — — — — b Wt — — — — 037 0.32

3 Kk — — — — b Wt — — — — 026 035

4 18 — — — — b Wt — — — — 035 0.36

5 HOSF Wt i i b b Wt 0.30 033 040 027 029 023

6 Pk — — — — Aty R — — — — 025 032

7 HE D b D D D Wt 021 024 0.20 0.19 020 027

8 EAn — — D b b K — — 0.19 0.19 0.19 021

9 Ak Y b D D D D 0.18 0.18 0.18 0.18 0.18 0.18

10 THkE Y b D D D D 0.19 0.18 0.18 0.18 0.19 0.19
11 HH — — D D b K — — 0.18 0.18 0.19 022
12 g Wt b D D D Wt 026 027 0.28 026 0.30 043
13 Zorife Wt i iy i i Wt 039 036 0.36 041 043 0.36
14 Kt R i bisly PRy AR b 0.35 0.37 0.78 034 129 038
15 FEi — HHAD iy iy i Wt — 0.56 048 042 047 0.36
16 FE4 Y b iy D i Wt 0.20 020 040 026 027 0.32
17 $oriiy Y b D D D D 0.20 0.19 0.19 0.19 0.19 023
18 JHR Wt i iy D D bilny 041 035 0.30 021 024 0.93
19 1| — — — — D Wt — — — — 0.19 035
20 P i T b b b b At 047 044 040 038 027 0.36
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DEWESNB OB Z—HF A 4 31

(=i
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(2026)

1 2024 FBHIS A BIOKIRE B &, BROBIEIIZISITHKIREKE, JRiEEE B, B Z 0N Tk
DO B2 OIFAERE 1995 4 1AM 2023 4 12 A £TO A HO i)
)il 1 2 3 4 5 6 7 8 9 10 11 12
I RIR D I il 12.3 16.4 15.4 22.1 26.4 28.3 335 33.9 33.1 28.7 23.1 15.6
i FAR RIR O BAR A -1.4 0.8 2.0 3.7 7.8 13.5 19.6 235 18.2 12.6 2.0 -13
TR 48 5.5 7.2 142 17.0 22.6 25.8 28.4 26.4 20.9 13.4 6.2
P RO AR 33 3.7 6.9 11.8 16.5 20.5 24.5 26.7 234 18.4 12.1 6.4
MK B 2123 1056 1652 1447 2116 835 3143 1519 3216  157.8 1553  163.6
K R HABE K D TAFAE 202.5 1254 136.8 113.2 116.5 1657 2326 1563 199.1 144.4 166.1 195.9
ImmEL_EFEK B % 11.0 10.0 12.0 7.0 8.0 6.0 14.0 6.0 11.0 7.0 13.0 20.0
ImmPL_EREK H 2o AR 19.5 15.8 14.7 10.9 8.9 8.7 10.9 8.3 10.3 10.0 14.9 19.0
e KR 12.8 10.8 1.6 14.7 17.5 23.6 27.5 28.9 283 24.8 20.7 16.3
FEOIKIR FeARAK R 9.3 7.8 8.1 9.6 12.1 17.5 22.1 25.4 24.5 19.5 1.5 13.3
K 10.8 9.5 9.7 12.7 15.6 21.2 24.5 27.9 26.8 22.0 17.4 14.3
SEEKIRO AR 11.2 9.5 9.7 12.1 16.2 20.5 24.2 27.1 25.0 21.1 17.5 14.1
Y57 B (%) D) il 3.444 3464 3484 3409 348 3516  3.513 3454 3381 3373 3386 3.437
BEDKET Y57 B(%) DAl 3.371 3378 3393 3363 3373 3397 3351 3330  3.301 3333 3333 3336
PHOFEE 8.15 8.13 8.22 8.10 8.00 7.98 7.92 7.91 7.89 7.85 7.91 8.05
PH D AR 8.28 8.34 8.34 8.31 8.13 8.02 8.14 8.16 8.17 8.23 8.23 8.22
AR BEHE 0 0 0 0 2 15 2 0 0 0 0 0
1122 A o SEAREA 0 0 0.5 1.6 5.2 4.0 3.6 0.4 0 0 0 0
BoBlZEK  BITIE A 31 28 31 30 31 30 31 31 30 31 30 31
1T 1 H 2D AR 1.3 0.9 1.3 0.5 0.8 0.9 1.0 1.4 2.2 2.0 2.7 2.4
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DEWESNH B Z—HF R8s 31 =

(2026)

2 2024 FEOUHBARHIX E LA-TUBPIC I A FRIEO KR (CC) . Hisy (%) . pH
X4y A 1 2 3 4 5 6 7 8 10 11 12 13 S H it
Kl - E - E B E - - E B E - E -
2H13H 0.0 11.5 11.5 119 12.1 11.7 11.8 12.0 114 8.9 11.6 11.2 10.8 10.5
37 12H 9.9 9.6 10.0 9.0 9.5 10.0 9.1 9.5 8.8 9.0 9.6 9.6 9.5 9.5
4H 128 13.0 13.0 13.0 13.5 13.7 134 139 13.5 14.6 143 13.6 13.6 13.8 13.6
5H 14H 16.1 164 164 16.8 16.9 16.7 16.6 16.6 164 16.3 17.0 16.5 16.5 16.6
IR 6H 14H 23.0 243 234 244 24.0 244 24.6 243 249 253 23.1 244 242 242
7H17H 255 22.5 26.2 26.5 264 26.0 264 26.0 264 264 259 26.0 249 25.8
8H 13H 294 29.5 29.2 29.5 29.5 29.5 294 29.5 294 29.5 29.5 29.5 293 294
9H 12H 28.6 29.0 28.6 29.0 28.5 28.9 28.6 28.6 289 28.5 28.5 29.1 289 28.7
104 15H 24.0 23.6 23.6 239 234 23.6 239 23.6 23.0 23.0 232 235 23.0 235
114 14H 19.5 19.5 19.5 19.5 19.5 19.5 19.5 194 19.5 19.3 19.2 19.5 184 194
124 13H 16.2 15.9 16.0 15.7 15.7 15.6 14.6 15.6 15.9 154 15.5 15.9 14.7 15.6
K B B E B E - E B E E B
2H13H 0.000 3.490 3.488 3.497 3.488 3.459 3.527 3510 3.497 3.226 3.464 3.420 2.698 3.136
35120 3412 3.398 3.476 2916 3.059 3.330 3.175 3.349 2.877 2310 3.420 3.330 2.630 3.129
4H 120 3473 3483 3.441 3.446 3.446 3.446 3.407 3.420 3315 3.136 3371 3.479 2913 3.367
5H14R 3.493 3471 3.408 3.443 3.439 3.467 3471 3.443 3.496 3.439 3338 3473 3.420 3.446
HoyE 6 14R 3.522 3.467 3.547 3.591 3.494 3.476 3.506 3.525 3.535 3.538 3.476 3.612 3510 3.523
7H17H0 3485 3.502 3.591 3.608 3.019 3.378 3.019 3.525 2355 1.956 2436 2355 2342 2.967
8H 13H 3.367 3.446 3.579 3.446 3.394 3.384 3.561 3.446 3.540 3.367 3.388 3421 3.367 3.439
9H 12H 3.129 3.171 3392 2.769 3.341 3.167 3.385 2.635 2.874 2234 2.902 2916 3.060 2.998
104 158 3.496 3.307 3.269 3.254 3.267 3.279 3.366 3.295 3.241 3.250 3.549 3.256 3213 3311
11H14H 3.403 3.425 3.397 3.385 3.402 3392 3.381 3371 3.440 3.407 3.355 3.491 2.995 3373
127130 3.450 3.399 3.412 3.346 3.399 3.425 3.007 3.320 3412 3.320 3.347 3.432 3344 3.355
K] B B - E E B E B B E B E B
25 13H 0.00 8.22 8.22 8.20 8.20 8.21 8.22 8.21 8.19 823 8.21 8.21 8.27 7.58
35 12A 8.02 8.02 8.01 8.06 8.07 8.04 8.03 8.03 8.05 8.15 8.03 8.04 8.10 8.05
4H 12H 8.11 8.14 8.13 8.14 8.13 8.15 8.13 8.13 8.14 8.17 8.14 8.13 8.16 8.14
5H14H 8.11 8.13 8.11 8.08 8.11 8.11 8.09 8.12 8.10 8.08 8.10 8.08 8.08 8.10
p H 6/ 14H 8.00 8.00 8.00 8.01 8.00 8.01 8.01 7.98 8.00 7.96 8.00 7.98 7.98 7.99
7H 1780 8.12 8.00 8.14 8.14 8.07 8.09 8.00 8.13 8.27 8.27 8.23 8.19 8.18 8.14
8130 7.82 7.83 7.83 7.84 7.84 7.82 7.84 7.83 7.82 7.81 7.83 7.80 7.80 7.82
9H 12H 8.11 8.10 8.14 8.10 8.07 8.11 8.16 8.18 8.13 8.21 8.17 8.12 8.16 8.14
10H 15H 7.86 7.87 7.90 7.89 7.90 7.88 7.88 7.89 7.90 7.87 7.88 7.88 791 7.89
111 14H 7.96 7.97 7.97 7.98 797 7.99 7.98 7.98 7.96 7.98 7.98 7.98 8.01 7.98
12H13H 8.11 8.12 8.13 8.14 8.11 8.10 8.17 8.11 8.13 8.13 8.13 8.12 8.16 8.13
# 3 2024 FEOUHBAREHIX EFLHTLENFITS Sm, 10 m, FBE0N20 m JEO/KIE(CC) | Hisr& (%) .. pH
SmlE 10mE 20miE
JE AL TE A TE AL
X4y @yAe 1 2 3 5 6 PHE 1 2 3 4 5 6 CEHfE 4 5 6 SEHME
il - - - - - - - - - - - - - - - - - -
2H13H 0.0 114 11.5 11.6 11.7 11.7 9.7 0.0 114 11.5 114 11.7 11.5 9.6 114 11.5 11.5 11.5
3H 12H 9.8 9.8 10.0 10.0 10.0 10.0 99 9.6 9.6 9.5 9.8 10.0 9.8 9.7 9.6 9.5 9.5 9.5
4H12H 125 12.5 12.5 13.0 13.0 12.8 12.7 12.3 124 12.3 12.7 12.8 12.8 12.6 12.2 124 12.3 12.3
SH14H 162 16.3 16.0 16.1 16.5 16.2 16.2 16.2 16.1 16.1 16.0 16.3 16.0 16.1 15.6 159 15.5 15.7
KR 61480 225 225 226 24 225 24 225 225 225 225 22.1 223 223 24 20.5 20.5 204 20.5
TH17TH 254 253 254 254 255 254 254 249 34.6 249 247 24.6 248 264 25.0 243 24.0 244
8H13H 29.1 29.0 29.0 29.2 29.0 29.0 29.1 28.8 29.0 28.6 29.0 28.8 29.0 28.9 26.5 26.6 24.5 259
9H 12H 286 28.1 28.6 289 28.5 289 28.6 28.0 28.0 28.0 28.5 28.5 28.5 283 27.0 26.5 26.5 26.7
10H 158 23.6 23.5 23.8 23.7 23.0 23.7 23.6 232 23.6 23.5 229 22.7 23.0 232 22,5 21.6 22,5 222
11H14H 195 194 194 19.5 19.3 19.3 194 19.3 194 194 194 19.5 19.3 194 19.1 19.5 19.2 19.3
127138 16.0 15.5 15.6 15.6 15.5 15.5 15.6 15.6 15.5 15.6 15.6 15.5 15.5 15.6 15.2 15.5 15.5 15.4
R - - - - - - - - - - - - - - - - - -
2H13H 0000 3462 3510 3440 3.502 3.510 2904 0.000 3.510 3483 3.510 3.537 3.510 2926 3490 3462 3502 3485
3H12H 3408 3385 3429 3466 3419 3428 3423 3414 3398 3439 3456 3345 3345 3400 3430 3384 3345 3.386
47 12H 3489 3491 3466 3491 3466 3468 3.479 3499 3473 3446 3473 3468 3479 3473 3.520 3470 3491 34%
SH14H 3496 3496 3496 3520 3496 3.520 3.504 3496 3493 3517 3493 3483 3493 3496 3443 3477 3467 3462
HoyE 6/ 148 3547 3502 3553 3.527 3551 3494 3.529 3496 3592 3560 3496 3.541 3.506 3.532 3618 3511 3.640 3.590
TH17H 3.510 3485 3497 3.631 3521 3.525 3.528 3.538 3.510 3.538 3501 3501 3514 3517 3.525 3578 3529 3544
8H13H 3446 3455 3340 3367 3.521 3481 3435 3700 3446 3.388 3481 3446 3428 3482 3473 3547 3587 3.536
9H 12H 3.385 3463 3412 3398 3435 3412 3418 3423 3463 3423 3467 3412 3439 3438 3.571 3411 3540 3.507
10H 158 3334 3250 3337 3453 3327 3342 3341 3371 3375 3486 3443 3491 3468 3.439 3.515 3453 3535 3.501
11H14H 3402 3371 3342 3416 3414 3388 3.389 3406 3403 3414 3371 3379 3370 3.391 3455 3416 3399 3423
12H13H 3437 3450 3412 3412 3425 3473 3435 3428 3412 3425 3412 3399 3425 3417 3412 3412 3412 3412
R - - - - - - - - - - - - - - - - - -
27130 0.00 8.19 822 8.21 8.21 8.21 6.84 0.00 822 8.21 822 8.20 8.21 6.84 822 8.21 8.21 8.21
3H12H  8.02 8.01 8.02 8.01 8.02 8.02 8.02 8.02 8.00 8.01 8.01 8.00 8.01 8.01 8.01 8.00 8.00 8.00
4H 120 811 8.13 8.13 8.12 8.13 8.14 8.13 8.11 8.12 8.13 8.13 8.13 8.13 8.13 8.11 8.12 8.09 8.11
SH14H 812 8.12 8.11 8.10 8.11 8.06 8.10 8.10 8.08 8.11 8.10 8.10 8.12 8.10 8.09 8.09 8.10 8.09
p H 6H 14H  8.00 8.00 7.98 8.01 7.96 8.00 7.99 8.01 7.92 8.00 8.01 7.99 8.00 7.99 7.96 8.00 8.00 7.99
7TH178 812 8.08 8.11 8.14 8.12 8.12 8.12 8.11 8.08 8.09 8.10 8.11 8.02 8.09 8.10 8.12 8.10 8.11
SHI3H 782 7.83 7.83 7.83 7.83 7.83 7.83 7.81 7.82 7.82 7.83 7.83 7.83 7.82 7.82 7.82 7.83 7.82
9H12H 812 8.10 8.11 8.10 8.17 8.12 8.12 8.12 8.10 8.12 8.12 8.11 8.09 8.11 8.11 8.10 8.05 8.09
107 15H  7.89 7.87 7.88 7.89 7.89 7.88 7.88 7.87 7.87 7.85 7.87 7.86 7.86 7.86 7.85 7.85 7.86 7.85
11H14H 798 7.99 7.98 7.97 7.97 7.98 7.98 7.99 7.97 7.96 7.98 7.99 7.98 7.98 7.98 7.97 7.98 7.98
127130 813 8.12 8.12 8.13 8.13 8.12 8.13 8.13 8.13 8.13 8.13 8.13 8.12 8.13 8.13 8.14 8.13 8.13
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