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Morphometric Approaches and How They Enable the Detection of Sexual
and Regional Differences in the Shape of the Carapace of Red-Clawed Crabs
(Chiromantes haematocheir)

Kenji TOYOTA", Tomoki TAKAHASHI", Yusuke KONDO?,
Hajime MATSUBARA?® and Nobuo SUZUKI*

Abstract

The red-clawed crab, Chiromantes haematocheir, is a terrestrial crustacean of the Decapoda
order that is found throughout mainland Japan. This species inhabits a wide range of environments from
terrestrial areas to brackish water zones. Since the red-clawed crab uses terrestrial areas, rivers, brackish
water zones, and the ocean during its life history, conservation of the habitat in which this species can live
is expected to lead to conservation of the habitat not only for this species but also for a variety of other
organisms in the surrounding area. Thus far, numerous studies have been conducted on the ecology and
life history of the red-clawed crab. However, its morphological sex and/or regional differences have not
been comprehensively investigated. In this study, we attempted to identify the morphological features of
the carapace using geometric morphometrics based on landmark features and distance-based measurement
methods in relation to carapace morphology. Geometric morphometrics revealed significant differences
in carapace morphology between females and males in the Noto and Hiroshima populations and between
the two populations of each sex. The accuracy of discrimination was 93.5% to 93.9% for both males
and females in the Noto population, and 65.6% to 71.4% for both males and females in the Hiroshima
population. It was 91.1% to 95.2% for females overall in the Noto and Hiroshima populations, and
86.7% to 87.8% for males overall in the Noto and Hiroshima populations, respectively. Additionally, the
distance-based measurement method using seven carapace length characteristics successfully found the
morphological traits that differed between males and females in each regional population, and traits that
were characteristic of each sex between both regions. These analyses enable the detection of differences
in sexes and regional populations regarding the carapace morphology of red-clawed crabs. Further
comparative analyses from various regions based on this method are expected to reveal morphological
commonalities among the regions as well as morphological traits that are highly plastic depending on the
environment.
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I. [FC&®HIC

TERERHAI A, Y OTEREF R OZ L E B &
BOICRCaR LU, 9 2 2 & 2RI T A AN 2 ik
YN F1:CTd 1) (Rohlf, 1990), TEE O K5
D OBREEHI T & M ENFED2D 12K
BICE %, EREFHITFEE, WEMREZIEE (Fl2
X, BEOKRE S, Hif, HEOTREOHKLLE) ©
HMixTH 2 EME, NS OHEVOBIRIZEDIWT
Wb PRSI, AT TFEII A E RO
ZHEBEEMET A XKD WTEY, EWFNI
EF TR R ILRERER (7> Fv—72) D2
KRICE 72IIBRTIEEDONETIA C b Tn b
(Adamsetal., 2004) . & 512, BATFEHTFEICLD,
AR DR RIS R HRD 2 eI TE L L9
(272 o720 AR IR, RN 72134
I OO 2D BERG A & - TRtk §5 2
& 73C% % (Palmer and Strobeck, 1986) . —f%M91Z,
W H DIERIFRYEZ IO DY 4 TH D WS XD
& 5 IEXTFRYE (fluctuating asymmetry), S H1ED &
% JExt Btk (directional asymmetry), & L C BOHFR
T (antisymmetry) T b, W5 XD H 5 IERFRE
1, SERLMMERFRED S OB TT v ¥ A%
IR Ao d 2 I L L, IO
WX D RELGFEDP BT AL ThH L, I
i, R L DEERENZ L2 LTS
A, REVHIOMEIZERNTS > ¥ L&l
AW E MDD W5 %2 b 7253 JlaE
D& B FME & FOFFRAEIE, FEEICHIE S L Tw
BIZOBIGH R EREFEOEEZOENLD, ©H X
D& L IFRFEIIHECHTIE L WEEZEZ ObNDL, C
NHEOT7 Ta—Fik, H=%2EGL4 L OSHERICE
W, NS X OMEREER O IR O 22 8) % 7513
L7201 NETICHHNTE 7 (Grinang et al.,
2019; Kalate et al., 2018; Long et al., 2013; Marchiori et
al., 2014),

7 717 # =Chiromantes haematocheiri%, EHN Tl
SRR EFKHE DI OARM, WE, JuizaAm LT
WA TBE XY A =R OBEEFBETH L (h

- Wi, 2019) 0 AFEIZMO NS 7 A A =FF (B
7 X 4 J7 =Chiromantes dehaani<> X > 7 £ 7
—Orisarma intermedium) & [a] U < Bl (BElg) 2
SYEKIICE B IRWEREIZAE R L T\w5b (Nakayama
and Yanai, 2019) . Al o Ja 1 M 1k G I (7~9
H) OHEBRIHERENEE L, FHENEZ T 5
(Saigusa, 1980; Saigusa and Hidaka, 1978) . W#fb4hA:
3520V T 710D X H B E R CTHET =~
EHET S (Toyotaetal, 2023)c 2D XHIZ, 77
T HZAZETE R O A THILD B, R, &
LCHEEXFHT A Ens, AEPERTEX LR
SR DDA 2T T LD SR A O A B
EEOREIZENX L Z LR TE %, $72, AfH
GHET = & LT hERITGEEE 6~11H8E) &4
R 2 DKL, 5~10FIFEEHFTLHEEZEZLOLN
TWwb, TOHOBAEDOREE)FHERZRENTH 5
EEZEZOLNDIEDD, BIEWNY 77 TT 2 FIZ
Mz AEBEEDE: (EEHOMIELFAHTE 28
EIRR L) ST EERREICREE 52 50D
bo bbb, HISEAREZ &2 X - THERIEREIC
PR 2 T E DS HHAL T\ B I REME DS W & HEH L
720 AWRZETIE, 77 7 H = OH BB T (S
YR~ —27) ZED AR RERHI & BRAEN
FICEY, REOMWZEN OCHIS A% B % DI
W W OB FET 5 2 & v ilAi,

I. AEREMH

1) H=EBEARADORE

20234E6H. T H T H = O iEALE, MEOME AL %
ATINVOEEARS (AR BIREEEIT L) T
DOWEABEITHEFRE L, AWIROREEEN L L7
(M1)o JhEBEMOERZ, 20214E7~8H KB K
W NCNEBILRIfZE L v & — - T — A J R—
T oa YERPKEFERRT (IHFR  TEAT— 3 v,
J B RATIET) & M35 s % kG S ilE A THREE
L 7z iEasfi ik, E2sfifk 2 ik L 7o RO MERE X
JEERTEREC X o CTHIBI L 720



X1 REZEM®O 7 H T H = Chiromantes haematocheir D iR D EAIEE.
Fig. 1 Dorsal views of adult male and female red claws crabs Chiromantes haematocheir in the Noto population.

2) Y RT—UEICKDPEMEORMFRIRE

FHAIFE

REE SR [ D TUE & A BEMOT3EE L TIZ oW
T, HmE&x@EELZ—RL 74 £x7 (EOS Kiss X,
Canon, HA) ZHWTHEOHE E O L7z, 1
fEfIz> &, B % L& &N & 02 >
AT o720 T ¥ N~ — 7 k12 X % #HT X Toyota et
al. (2020) & A ARICTEME L 720 LIRS, ZOME %
5 %, HEEIMZEOIFER F.OEICH 5B E &0

IODER T Fv—2 L LTEFRLE (K2A),
INENDT Vv R~ —7 OMEIEERIL, tpsDig2>
7 b7z 7 (version 2.16) % F\\CHUS: L 72 (Rohlf,
2010)0 7 ¥ P~ — 7 HUGFRO NAH) I A DFEE%
BT 572012, & ToOfEKIZO W THETE L
XLETMETHTOWME L ZBEEEZNLZNICON
TI v F~Y—=2 %0 L7 (UEEKICOET VF
~— 7 FRE20 T ORE), WE LT ¥ Ry —
75 L 72T REZ L (shape variables) & A 7%

2 7HTHA=ZREDS Y FI—UHME (A), BERERIEEICERLZ7THE : carapace width (CW),
carapace length (CL), orbital spine width (OW), orbital cavity length (OCL), middle width (MW),
carapace length to middle part (CLM), lower carapace width (LCM).

Fig. 2 Landmarks on the carapace (A), and measurable carapace traits including carapace width (CW),
carapace length (CL), orbital spine width (OW), orbital cavity length (OCL), middle width (MW),
carapace length to middle part (CLM), and lower carapace width (LCM).



W77 v F~— 7 SR ORZEDBEZ RS 72
¥, MorpholY 7 + 7 =7 (version 1.07a) % Flv»
T, BBEMEILSEFMZENENZET B HEHEED
Mg, €L CheBHEMEILBEMOHED 2 v i
At 2 e 2 MR OWMEEZ 70 7 T AT A0
B9 1 (Procrustes analysis of variance: ANOVA) 12
£ o THEM L7z (Klingenberg, 2011) . H#ECEFRL
72900 T v Fv—2% b &2 L7 RS o M
72 R0 M I 7 & WIS B 720 12 BT (principal
component analysis: PCA) % 177 - 72, & 5 |2,
Procrustes distancefiti & Hotelling's T-squarefiti % i \» C
BN O R M = & o HIEsE O A % E
#7947 (canonical variate analysis: CVA) & Bl 54T
(discriminant function analysis: DFA) 2 & > THEHT L
72

3) MERERIEIRIC K S REMRRIFE
TODOPEE % LT O ) 5E5 L 72 © carapace
width (CW), carapace length (CL), orbital spine width
(OW), orbital cavity length (OCL), middle width (MW),
carapace length to middle part (CLM), lower carapace
width (LCM) (X2B)o &K\ T, Fijiv 7 b7 = 7
(version 1.54f) @l % — )V % H \» T0.001 mm®
BETETOREIZOVWTRBEZIEL 2. &
T O M 7= 2 HIs A O F 2 HEE S 5 729 12CW
AR R L L7385 AT (analysis of covariance:
ANCOVA) % #tat#fTY 7 b7 = 7R (version 4.2.2)

TR L7 (R Core Team, 2022) ., IL4-8#r T,
B (MEMED A W IZHIRR) o ERIER D S HEE S
NHMEE OLATHE % HE L 720

m # =B

1) BAFMBETAZ (S RFY—2K) ITED
 BERREOMH - Hhig b #

ODT Yy FYx—rxHwir7uars 7 A7 A
ANOVAD 5K, BEE LM &L EEF OMEMER &,
ZMEMED2EFMICB W THRERICAE R EDN
A 57 (“Sex”d A W id“Location”, p < 0.001,
1,2)o AfEMN TIL, “Measurement error’@sums of
squares (SS) A 71D & 5 Fxt Bl % 7: 97“Side”
LW 5 XD D IERFEE 7R T “Individual * Side” %
LT hs (3£, 2), A2 ToOMERERH 5\
( H ] RS B T R TERB LSRR B )
T & 2 IERFPEDTRD 17 (p <0.005, %1, 2) o
FRG I (PCA) DGR, B— - BERTOK
AN A B DO MERET1364.5% (PC1 =44.1%, PC2 =
20.4% ; XI3A), ik BHEM O M TI1267.9% (PCL =
46.7%, PC2 = 21.2% ; [X3B) T » 7o PCAD80%
BHEXEZ LT 2 &L EEFOMBER 0K
Mo NEBEL T E2 (43B), REEEMIIE— -
EERSIC Lo T T CE T s (™
3A). COfERIL, IEEERESH (CVA) & B
Bt (DFA) DF#ERD S HLFSI N TV 5, CVADH

=1 “BR” 2SUFLHRELT, “H#" ZEMME L LI-Procrustes ANOVAD LLE.
Table 1 Comparison of Procrustes ANOVA with “Individual” as the random effect, and “Sex”

as an additional main effect.

Noto Effect SS
Sex 0.048
Individual 0.089
Side 0.001
Individual * Side 0.01
Measurement error 0.027
Hiroshima Effect SS
Sex 0.014
Individual 0.103
Side <.0001
Individual * Side 0.012
Measurement error 0.031

MS df F p-value
0.006 7 38.29 <.0001
<.0001 490 8.84 <.0001
<.0001 7 9.1 <.0001
<.0001 497 0.74 0.999
<.0001 1008 - -

MS df F p-value
0.002 7 9.62 <.0001
<.0001 497 8.32 <.0001
<.0001 7 5.18 <.0001
<.0001 504 0.81 0.996
<.0001 1022 - -

SS: sums of squares, MS: mean squares, df: degrees of freedom.



#2 B ESUALHRELT, “HhiE” ZEBMHE L LIzProcrustes ANOVAD LLE.
Table 2 Comparison of Procrustes ANOVA with “Individual” as the random effect, and

“Location” as an additional main effect.

Female Effect SS9
Location 0.022
Individual 0.077
Side <.0001

Individual * Side 0.011
Measurement error 0.031

Male Effect SS
Location 0.027

Individual 0.12

Side 0.001

Individual * Side 0.019
Measurement error 0.041

MS df F p-value
0.003 7 16.57 <.0001
<.0001 399 7.18 <.0001
<.0001 7 3.44 0.001
<.0001 406 0.72 0.999
<.0001 826 - -

MS df F p-value
0.003 7 18.81 <.0001
<.0001 588 6.11 <.0001
<.0001 7 8.41 <.0001
<.0001 595 0.97 0.657
<.0001 1204 - -

SS: sums of squares, MS: mean squares, df: degrees of freedom.

M3 PEMEOEAKELOW#ZE (A B) ZRIPCATOY b. EHIFBONEERMERT.
Fig. 3 Biplots of PCA of each landmark model indicate variations in the carapace shape between females and males.

Confidence ellipses show an 80% probability.

®3 FREOMELHMEBZERLE-EELZESTER.

Table 3 Canonical variate analysis indicating morphological differences
in the shape of the carapace between sexes and locations.

Case
Noto (female vs male)
Hiroshima (female vs male)
Female (Noto vs Hiroshima)

Male (Noto vs Hiroshima)

Procrustes distance p-value
0.028 <.001
0.017 <.001
0.028 <.001
0.009 <.001

R, BEEEM L ILBEMOMERER, &2\ IZMmE
MOMEHEZ L OWFROMAEHEIZB VTG
HAERE (p<0.001) IZPEZEEHBEN LRI N TWY
% (323). DFADKEF 1%, AEZE 4 H O M 1393.5%,

11393.9%, A EEFIOMEIL71.4%, #E1265.6%, T
EHOMETIREEEM1391.1%, |5 B4 1395.2%,
M £ [ o M T3 R B 4R [F11386.7%, A B H I
87.8% D FEE THIB A W HEIZ L 72 (34),



®4 REME L SRS HER.

Table 4 Discriminant Function Analysis with cross-validation.

Noto Female Male Total Correct clasification (%)
Female 58 4 62 93.5

Male 5 17 82 93.9
Hiroshima Female Male Total Correct clasification (%)
Female 40 16 56 71.4

Male 21 59 90 65.6

Female Hiroshima  Noto Total Correct clasification (%)
Hiroshima 51 5 56 91.1

Noto 3 59 62 95.2

Male Hiroshima  Noto Total Correct clasification (%)
Hiroshima 78 12 90 86.7

Noto 10 72 82 87.8

2) BEREAIERICE D K REERRR DM - thif th 8 & DOWEMENFRD 520135 E (CL, OCL, OW,

HERREROMECHIELT AL 2T 572012, MW, CLM) T, ZOH T 4721332  (OCL,
TOOHERIEEYERL, WE L, EELEHD MW, CLM) TR5 N7 (X4) o [k BEM oM T,
MEHET UL, BIEEEOCWIZ X § 4 [alJ7 i #E o 6 FIEEOCWIZH T 2 YR EM O & DD

B4 Big (CW) I3 52 DMeBEICOVWTREEEFEDOHHORBEEF1=. (A) carapace length (CL), (B) orbital
cavity length (OCL), (C) orbital spine width (OW), (D) middle width (MW), (E) carapace length to middle part (CLM),
(F) lower carapace width (LCM). BE#RIEZN TN L HEORIFEREZTT. ETTTDETITRLTWSDIE
ANﬁchAg_).‘ﬁE%(:U Y, BEFEHMAMARICHBEENROSNSBE (B, D, E), JL—IHBEENRO NG
mM&EZ=RY (A C, E).

Fig. 4 Relationships between carapace width (CW) and each distinct trait between female and male crabs in the Noto
population. (A) carapace length (CL), (B) orbital cavity length (OCL), (C) orbital spine width (OW), (D) middle
width (MW), (E) carapace length to middle part (CLM), and (F) lower carapace width (LCM). Both lines indicate
the regression curves of males and females, respectively. The lower right-hand corner of each graph shows the
ANCOVA results. The traits in black are those for which there is a statistically significant sex difference (B, D, E),
and gray are those for which there is no difference between the sexes (A, C, F).



B5 CWICHT 5ZDMeHEICODVWTLEESEEOMIEDREEZHAT-. (A) CL, (B) OCL, (C) OW), (D) MW, (E)
CLM, (F)LCM. EfRIEZTNZNMLEOEIFEREZTRT. £ TDATITRLTLSDIEANCOVADFERI
TY, BFIEMEAMNERICHBENRONDHE (B, D), FL—(I#EENROONGEWEEEZRT (A C E F).

Fig. 5 Relationships between CW and each distinct trait between female and male crabs in the Hiroshima population.
(A) CL, (B) OCL, (C) ow, (D) MW, (E) CLM, and (F) LCM. Both lines indicate the regression curves of males and
females, respectively. The lower right-hand corner of each graph shows the ANCOVA results. The traits in black
are those for which there is a statistically significant sex difference (B, D), and gray are those for which there is no
difference between the sexes (A, C, E, F).

K6 CWICxdT 5ZDMeHEIZODVWTCEHEEALLEEADOMZFLEE L=, (A)CL, (B)OCL, (C)OW), (D) MW, (E)
CLM, (F)LCM. =AML VRLIEENZENEEEALLEEAZTT. FTV T TDATITRLTVLWSDIE
gwgmwﬁ%tﬁu,%#@ﬁ%%ﬁﬁtmﬁ%ﬁﬁ%hé%ﬁ(A E), JL—(IHENEO SNELBE

;9 (B, C, D, F).

Fig. 6 Relationships between CW and each distinct trait of females between the Noto and Hiroshima populations. (A)
CL, (B) OCL, (C) oW, (D) MW, (E) CLM, and (F) LCM. Both triangles and circles indicate the Noto and Hiroshima
populations, respectively. The lower right-hand corner of each graph shows the ANCOVA results. The traits in black
are those for which there is a statistically significant regional difference (A, E), and gray are those for which there is
no difference between the regions (B, C, D, F).



K7 CWIZHT 5 ZDMeBEICOVWTHEEFALLEEHADHZLE L. (A)CL, (B) OCL, (C)OW), (D)MW, (E)

CLM, (F)LCM. ZABEAL VARILEENZENEEEALLEEAEZTY. V3 TDATITRLTLADIE
ANCOVAMHERIZHY, BEFIMEMEEICHBENRONSME (A, D, E, F), JL—XMBEENZEDHLN
TUWKEETRY (B, C).

Fig. 7 Relationships between CW and each distinct trait of females between the Noto and Hiroshima populations. (A)

Hi o XZR AW A)
T A IZ2EE (OCL, MW) TR 5Nz (X 2020). 2 12,

%%I@%mﬁu
% Z EHVHIBL 72 (X4F, 5F),
TEEOCWIZKT T 2 BREMOME X DIEEAFE
OHNZD
O TR 7 Ml 1325
f(lwoW%lwﬁfi HZIEEOCWIZXE T
% UG EAROME X OIS

CL, (B) OCL, (C) Ow, (D) MW, (E) CLM, and (F) LCM. Both triangles and circles indicate the Noto and Hiroshima
populations, respectively. The lower right-hand corner of each graph shows the ANCOVA results. The traits in black
are those for which there is a statistically significant regional difference (A, D, E, F), and gray are those for which
there is no difference between the regions (B, C).

DIE3LE (OCL, OW, MW) T, ZOH Long et al., 2013; Marchiori et al., 2014; Toyota et al.,
WA = THDLY VAL T
1) T Y FlAegla longirostriO W72 T i, {5515
e S ERAE DD TRE SN T VD T T YV IVE
FOEATE ] 2 F - 72 W T RE O 54T 2 1 T2 RE I 2

A S AR MR X ) BRI L7z (Marchiori
etal, 2014), & 512, [FFOA. planad ZRE I A &
WoKBHEADFESEEOREIHESND Z
&R (Hepp etal, 2012), B WNCAEE T HA
neuquensisid, A BBRBEOIE L EDEWIZ L - T

EYFEROMEEXNEL 2D, REEEFI LA
T ALCWISIE CREE I &
ML OMETIE, &

i4ﬁ“ﬁ(CL OCL, MW, CLM) T, #
% (CL,CLM) THS1

SN0 Y

(CL, MW, CLM, LCW) T, Z#NH4pE4Le T Tl
ZibiEEA R S e (K7).

V. & %,

TEREFHIE IR 4 2 B R % 6 RACHEN 3 & OV
HEEH OTIRDZ B 2 #pl T 2720122 E TICH
WHNTE 7z, I =HE2EOHRIHEIZE W TH Fst
Tid %<, HAREHOEEBNEMISE RSN Tw5
7213 %4> (Grinang et al., 2019; Kalate et al., 2018;

HERIRICEVWSRONE Z EXHEIN TS
(Giri and Loy, 2008), =@ & 9 2, JERERHAITH:1
$u£@kﬁﬁ®“%@ A B OE ARG

BB TS ARSI %Y — VT DH T LA
AEHENT WD, 777 H = I HARTIAHE L
WK AR L TWAEEEFETH Y, LERORE
DOBETEEEILEC RV EEZ SN TV D, AR
REED BRI BE T 2 IFZEIEEA TV e v

EREEHA Y 70 —F 7 b Z DR M2 IRET 5 2
&l iTﬁm% L7,



— WIS, KEA R ZHICBWTHIE (N3
B, KES, BEED LD v OO EEI R
&, BN SR ART ZEP LN TS,
PIWoOKRE L, ZLOTHEHFBEIIBWTH
G R ZRIEE TH Y (Mariappan et al., 2000),
THTHZSHWDOF VML) KRE BT IWERT
%o FRRIZ, BEHOEKET T =% &Th =4
OMEER X T 5720 DR b — KR TH %,
—iC, HEOWMZRIZE L T, RKEOH =
HH R e WM FE o 4 7 = Erimacrus isenbeckii & F vy C
CRERHIING 7 70— F % F W 7202805 O fT b
NTBY, HETHENZRIWIN SNALIFE I N
SRR R TRWZ EAVRIB STV 5
(Grinang et al., 2019; Kalate et al., 2018; Toyota et al.,
2020) , AWFZETIE, HHE LIZESR L 2SI
B D AT I REFTHI T & B 2 v 2
CIRLNTIRE T — ¥ 2 LA =T (PCA, CVA
DFA) RANCOVAIZHES 22 & TT A7 A =D
HILRED DM & = 2 BT Ch L 2 L &
S L7,

KWL O RMFRILEFHICIX, Yurs 7 A7
Z ANOVA D “Measurement error” ? SSAiE 25 75 ] 14 &
H B IERFREE R T Side” L @ 5 EDDH B IEXFFr
T % 7% 97"Individual * Side” % i L 72, EH S O
FED 7 70 —F % HWiz7r = OTR T,
“Measurement error” @ SS i (% “Side” & “Individual *
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A Distribution Survey and Morphological Comparison regarding the
Ghost Crab (Ocypode stimpsoni) on the Sandy Beaches of Sado Island,
the Noto Peninsula, and Oki Island in Japan

Kenji TOYOTA"** and Keito TSUNODA?

Abstract

The ghost crab, Ocypode stimpsoni, is one of the representative organisms of sandy beaches and is
a temperate species widely distributed along the Japanese coast south of southern Hokkaido. In this study,
all sandy beaches on Sado Island (an administrative district of Sado City, Niigata Prefecture), the Noto
Peninsula (focusing on Anamizu Town, Noto Town, Suzu City, and Wajima City, in Ishikawa Prefecture),
and Oki Island (Oki Island Town district, in Shimane Prefecture) were surveyed to clarify the distribution
of ghost crabs on the Sea of Japan coast in more detail. In addition, collections by hand were conducted at
fixed points on Sado Island and on the Noto Peninsula to determine the sex ratio of the population and the
proportion of dominant (left-right) chelipeds. We surveyed sandy beach habitats at 33 sites on Sado Island,
58 sites on the Noto Peninsula, and 9 sites on Oki Island from 2021 to 2023. As a result, we confirmed
the presence of ghost crabs at 13 sites on Sado Island, 8 sites on OKi Island, and 58 sites on the Noto
Peninsula. This study was the first to record the distribution of ghost crabs on Sado Island and Oki Island,
and the accuracy of the distribution on the Noto Peninsula was also significantly improved by adding
more survey sites compared to previous studies. Furthermore, we found regional and sex differences in the
sex ratio, left-right ratio of chelipeds, and even the size of chelipeds. This study provides not only basic
information about the ghost crabs on the islands and peninsulas of the Sea of Japan, but also serves as a
reference dataset for future surveys.

Key Words: burrow, sex ratio, dominant cheliped, locality
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I. [ZL®IC

2 F 7" =Ocypode stimpsoni Ortmann, 1897134 412
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b EEE T 2 LBRICA S A/ L Twd (kx
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HUZO M LTV A ARESFEL, I+ 3R
J- 7% =0. cordimanus, - > 37 A J % =0. sinensis,
v J A 77 =0. ceratophthalma, 7~> 2> X F 7 =0.
mortoni DAFE 73 F2 12 AP = R0 il F N S5 O N
Bz AER L Tw b (Sakai, 2000; 5 B (1Z 7%, 2001) .
WA, HERIRBE L EORBIZLY), TNOEH
RO G AL O ER S T b (FFITid,
2020) o — /5 CILH I o> H AR R0 e B B (IR
TRAFTZDELE LD (B - X%, 2017;
MHEIEA, 2015), TFEY / AH=RF I AT
H=OHWENH Y (FIHIZ2, 2015), HARHEE T

LEBEGTAEDRA - EEDHER, FERO AT
ZERREIC L 5 2 B REEAEE STV b,
ARG TIZHARMBR O A F T =054 % & 0 3
ST A 2002, EER (FEREET),
FEE R CRINEOKET, REZNT, TRillTh, #ET),
Bl B (BARILBEI O BHT) 0§ T O %
EL, AFTZHFHOGMAEZHLENITHI L% H
& Lz 3512, REELREELEED AT 7 =1
EEIZOWTIIERIC B A ETFIREZEML, 4
MOMERELE RPN IO E T (A o#Ela%
AT AL HME LT,

0. HBEEMH

1) AT HA=DEBRKRREENAE

20214F- 72 5 20234 12 ) T 1 1o (BT VR AR i )
D3R, BEEP S CANE ROKET, BeHT, i 5
TRNT) o5, FRIKE (BRERIEO BT o
oM T DRI HE I IC B VT AF A = oA BRI %
L7z (M1, £, WM EOFEE S L
THHIZBWTAFH = OHEK & RARLEE % 574
TEHEEZERE L, REEEREEEDRK
A TIZI5mx3ma FI— M &2 W TEREL cm
D EoBRROBKEZFIIL (K2A), FHEIZOX
2200 RT— bOFHEEH L I FT—1O

Bl RTAZOEBRROBEER. KES (A) BEEFE B), BIKE (C). #HEENEFESIRIOMABS EXRIET S.
Fig. 1 Survey of the habitat of the ghost crabs. Sado Island (A), Noto Peninsula (B), Oki Island (C). The numbers on the

map correspond to the site numbers in Table 1.
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K2 RTHZOER (A), EEEOESR (Mhmd; K1) ICTBT2EANEENEE (B).
Fig. 2 The burrow of a ghost crab (A), and changes in burrow density (B) at a fixed point on Sado Island (site 4; Table 1).
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R EEEOBANBEAFH-ORROERE, BRY, BREE

Table 1 Location information for each coast, and presence/absence of ghost crab burrows, number of burrows, and
burrow density.

A = o BRO ..., RAEBE &7
1 2021.9.28 R KEERE EET R 37°58'59.1"N 138°15'41.5"E i 0 - -
2 2021920 fEIEE Efh  FEETIRAR 38°00'05.3"N 138°16'25.9"E H 60 0.3 5
32021925 {EER Efh  ERETHER 38°00'25.9"N 138°17'44.9"E 4 0 - -

o A2 T T JE P R AT oINS (1 OTEAEL =T 2
4 TEEHEE KEB = fh R MRS 38°00'05.0"N 138°18'53.5"E A TE R AAE -
5 2021926 {EMER Eff TR T 37°58'13.9"N 138°20'32.2"E H 539 3.0 .
6 2021.9.27 {EIER  MEE EETEE 37°57'34.8"N 138°20'26.7"E fi 0 - -
72021927  EER MERE ERETE =) 37°53'48.6"N 138°17'22.5"E pi 0 - -
; e VEUETT PSR oemtna o o A
8 2021927 {EMER  /IMEE R 37°52'09.7"N 138°17'00.4"E " 966 5.4 =
9 2021927 EJER IMEE {(EET/INLEY 37°50'52.5"N 138°16'08.7"E H 416 23 .
10 2021927 {EJER  MERE (EIETHEE 37°50'22.6"N 138°14'57.9"E H 10 0.1 .
112021927 PR /MENE (T EEH 37°50'15.4"N 138°13'41.1"E fus 0 - -
122021927 FelER  MEDE FelETEIRA 37°48'18.7"N 138°14'40.1"E flz 0 - -
132021927 PR /MENE FEET/IA 37°48'30.9"N 138°16'00.2"E fi 0 - -
14 2021927 PR MENE VBTN RE 37°49'16.5"N 138°17'47.5"E i 0 - -
15 2021.9.27 VeER  AMERE TR EKRE 37°49'37.4"N 138°18'20.9"E e 0 - -
16 2021.9.27 R /AMERE EETPERA 37°49'36.6"N 138°19'15.1"E H 27 0.2 2
17 2021.9.27 S AMERE VTR W 37°49'45.0"N 138°20'58.2"E flc 0 - -
18 2021.9.27 MR /IMENE T2 37°50'33.2"N 138°22'39.6"E flis 0 - -
19 2021927 ¥R IMENE EETHER 37°51'42.2"N 138°24'13.7"E Ze 218 1.2 -

20 2021.9.27 EER MENE EETRER 37°52'47.1"N 138°25'39.6"E Fis 0 - -
21 2021.9.27 {EER  MERE FEET =) 37°52'54.6"N 138°26'04.5"E 4% 0 - -
22 2021.9.27 VEER MENE (EETES 37°53'38.2"N 138°27'25.9"E H 22 0.1 =
23 2021.9.27  VEPER MENE (EIETTRA IR 37°55'13.1"N 138°29'39.7"E i 0 - -
24 2021.9.27  VEER MENE (T 38°00'02.4"N 138°32'17.6"E fliz 0 - -
25 2021.9.27  VElER MENE PEETN A& 38°04'27.3"N 138°31'45.2"E fi 0 - -
26 2021.9.27 VPR AMEWE (EIETEE 38°04'12.5"N 138°30'30.8"E fi 0 - -
27 2021927 {EHER Eff  FEEHEAR 38°03'46.5"N 138°29'01.1"E fliz 0 - -
28 2021.9.27 VR KAENE VTR 38°05'35.6"N 138°26'03.4"E H 223 1.2 5
29 2021.9.27 PEER  KEWE (LT ER 38°09'09.2"N 138°27'18.6"E H 135 1.5 s
30 2021.9.27 RS KENRE (ERETIRRR 38°10'45.8"N 138°28'32.3"E H 225 1.3 5
31 2021.9.27 RS KEWE (EETER 38°19'53.0"N 138°29'08.0"E 4 0 - -
32 2021.9.27 {EER  KEE EETSEARD 38°15'46.3"N 138°26'16.2"E H 310 1.7 =
33 2021.9.27 PR KEW EETHKE 38°14'08.3"N 138°23'26.1"E bl 0 - -
34 2023.6.6 BEXLE  LREW JKyART 36°57'43.7"N 137°03'06.8"E F - - O
35 2023.6.6 HEXE LREW AT 36°58'36.4"N 137°03'00.4"E H - - -
36 2023.6.6 FEXNE  LREW AT 36°58'43.4"N 137°03'03.0"E il - - -
37 2023.6.6 REERNE LR xR 37°00'13.7"N 137°02'50.0"E H - S @)
38 2023.6.6 REERNE LR ek 37°00'39.4"N 137°02'46.7"E H - S O
39 2023.6.6 REXRNE  LRET EIESASN 37°01'47.3"N 137°02'49.7"E H - - -
40 2023.6.6 REAECPE LR FERT 37°02'07.2"N 137°02'45.8"E i - - -
41 2023.6.6 REXCPRE  LREM myanT 37°03'30.0"N 137°02'57.0"E flis - - -
42 2023.6.6 RERCLRE  LREM LyanT 37°03'58.3"N 137°03'07.3"E H - - -
43 2023.6.6 REXCPE LREW O KEPARNET 37°04'31.4"N 137°03'15.2"E flis - - -
44 2023.6.6 HEXPE LR AT 37°06'04.9"N 137°02'58.7"E fls - - O
45 2023.6.6 fERCLE  LREWH REBRESEIRET 37°07'06.8"N 136°59'54.1"E f - - -
46 2023.6.6 BERCEE LREM GERE/\7IFHET 37°09'34.7"N 137°02'40.4"E H - - -

s LR\ IREET A 4 onann A oniAn

47  2023.6.6 fERNLE LREM e~ 37°09'47.3"N 137°02'42.0"E H - - -
48 2023.6.6 REXCLE  LREM HEITHE 37°09'40.6"N 136°52'57.7"E plis - - -
49 2023525 HEECPRE SUKIT BEE 37°11'03.8"N 137°00'32.2"E plis - - -
50 2023.5.25 BEXNE SUKET gk 37°12'27.4"N 137°02'30.2"E fil3 - - -
51 2023.5.25 fEXE  SUKET W SE 37°12'36.2"N 137°03'16.1"E i3 - - O
52 2023.5.25 HEECEE SOUKET S0 37°13'26.0"N 137°03'59.9"E pis - - -
53 2023.5.25 fEENE SOUKET F=h0) 37°13'41.5"N 137°03'59.7"E " - - -
54 2023.5.25 FEECPE  REEET #B)I 37°15'09.4"N 137°05'14.2"E g - - -
55 2023.5.25 HEEVE REEET LR 37°15'31.3"N 137°05'28.6"E H - - -
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M = HAn v BNEE ST
56 TEAAZ BEYE BXE PR PREE 37°18'03.5"N 137°10'38.0"E P23 TERAE @)
57 2023524 HERCLE  HEEET g{%fié’”ﬁ‘@* B 3701856.0'N 137°1459.8"E A - ; O
58 2023.5.24 BEXCEE  BEXET NERE 37°19'13.9"N 137°15'20.0"E i - - -
59  2023.5.24 REXEE O REXNT AL 37°19'49.5"N 137°15'42.0"E i - - -
60 2023.5.24 HERYE  RERHT JUEIR 37°2021.7"N 137°15'01.4"E i - - -
61 2023.5.24 HERYE  REXRET A 37°20'36.4"N 137°15'14.7"E H - - -
62 2023.5.24 HEXRYE  REXRMT AN 37°21'05.9"N 137°15'50.2"E H - - -
63 2023.5.24 HERE  REXET KA 37°21'16.7"N 137°14'53.4"E il - - -
64 2023.5.31 HEEYE  REXHT 7R 37°22'14.6"N 137°14'23.4"E 4 - - O
65 2023.531 ®EEYE  ERUNTH EIHTRIEAL 37°23'22.0"N 137°14'14.5"E H - - -
66 2023.531 FEXNE  ERUNTH ESZATHEAR 37°24'14.8"N 137°14'37.9"E H - s @)
67 2023.5.27 REXCKE  ERUNTR Bf 4 yCHT 37°26'24.4"N 137°16'34.7"E H - - -
68 2023.5.31 HEENE  ERUNTH ZIEETE 37°27'51.3"N 137°21'25.4"E H = = S
69 2023.5.31 BEXE  EBRUNTH ZIRETER 37°28'25.1"N 137°20'47.4"E H = = =
70 2023.5.31 BEXCNE EBRUNTH ZIRSRTESE 37°29'22.1"N 137°20'31.6"E H - - -
71 2023.5.31 BEXCEE  ERUNTE ZIGHT=EZ 7 37°30'00.6"N 137°20'56.2"E H - - -
72 2023.5.31 HERYE O BRUNTE )IIEET 37°31'34.9"N 137°18'02.6"E 1 - - O
73 2023.5.31 HERYE O ERUNTH H7HT 37°31'36.4"N 137°16'59.9"E H - - O
74 2023.5.31 RERYE O BRUNT HrET 37°31'43.7"N 137°15'53.7"E flc - - O
75 2023.5.31 HERYE O ERUNTH S mET 37°31'10.6"N 137°14'43.0"E H - - O
76 2023.5.31 REEYE O ERUNTH FHRERT 37°30'33.6"N 137°13'04.3"E H - - O
77 2023.5.31 REEYE BRUNT FHHERT 37°30'15.7"N 137°11'47.5"E fiic - - O
e B 2k 2 Yty LY
78 2023.531 REENE BRI ;sz T RAEEAE R 37°29'09.9"N 137°06'57.7"E i - - -
79 2023.6.11 HERYE  WwmETH ETERETR)I 37°27'09.5"N 137°04'03.7"E H - - O
80 2023.6.11 FEEE  ®wETH BemAT 37°26'26.7"N 137°02'27.9"E s - - -
81 2023.6.11 HEXY WmiTH EFHET 37°25'51.1"N 137°00'41.2"E i - - -
82 2023.6.11 HEXRYE WmETH GENT 37°24'04.4"N 136°53'28.6"E H - - -
83 2023.6.11 ®ERYE EmETT RIRATER 37°22'36.0"N 136°48'10.4"E 4 - - -
84 2023.6.6 HEEPE  #mETT PIRINTER A 37°21'00.4"N 136°45'23.3"E 4 - - O
85 2023.6.6 HEEVE  EmETT PIRINTHSIL 37°20'38.6"N 136°45'01.9"E i - - -
86 2023.6.6 HEXNE ST PHAURTEER 37°17'30.7"N 136°44'00.4"E H - - -
87 2023.6.6 REENE EET PARGETE ST 37°17'13.2"N 136°44'10.9"E H - - O
88 2023.6.6 HREENE  EmETT PIRURTEENT 37°16'54.4"N 136°44'00.3"E I - - O
89  2023.6.6 HEERNE  HwETT PIRTHETESET 37°16'34.7"N 136°43'58.6"E H - - -
90 2023.6.6 HERNE  WmETH PYRTETARLG 37°15'17.1"N 136°43'10.3"E s - - -
91  2023.6.6 REXN:E  WmETH FHRIATEYMH 37°13'34.3"N 136°42'14.7"E il - - -
92 2021.10.8 [EIKE % Rl BITE T 36°11'30.2"N 133°14'20.5"E H 184 4.09 5
93 2021.10.8 [EI S B R0 BT 36°10'56.4"N 133°14'39.5"E H 27 0.60 5
- Lo [R>S IT R ot trea A ottt o
94 2021.10.8 (RIS it I 36°11'59.3"N 133°21'10.2"E A 70 1.56 =
95 2021.10.8  [ZIs Bt BRI o BT A e 36°17'19.9"N 133°21'27.5"E H 124 2.76 =
- Lo FRIED BHT A i 7 H e en on it en
96 2021.10.8  [EIE 5t IR 36°17'32.5"N 133°21'21.5"E H 163 3.62 s
97 2021.10.8 [R5 Btk RIS 0 BT AR 36°17'39.1"N 133°21'27.0"E H 221 491 -
98 2021.10.8 25 B4 [sgu&?%mqw i 36°19'14.4"N 133°18'23.6"E H 279 6.20 -
KBS
99 2021.10.8  [ZIk & B BRigo BTy 36°16'05.0"N 133°11'11.7"E 4 0 - -
100 2021.10.8 [l 5 Bt% BRI 0 5T 36°14'57.5"N 133°11'16.5"E H 510 11.33 5
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2 2T BRI O By T ED (367 14'57.5°N, 133°

Wy

11'16.5"E) DR EHEF2311.33 /m* e b - & b BR%E
FENE , ZOMTHT IOV T 3.0 /m* %
RBBEREE LR LT (), BBEFETIE, 58#
HAE L S CAF =D B xR L7
(1),
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2) EEEKRE CEEEARBEORY 4 XD LLE

T RARTE & BEB AR EE O MEME & PEASBH AR (F
1E10.0 mmAdiG) 12DV THERY 4 ZOIRIETH 5 H
g & FROMBBERZ /20 AT T GRS
WD FHSRIIAL L 72 (IK3A, 3B) . HIE % 4% &
L 72ANCOVA% 172 o 72 & 2 A, fEEMRAEE TIX
HAEDPED N (MB3A). —/T, ReREMEEET
IR D R EAROME X A5 L < evas, [6 U HIE
ZROMEHETIIHEO T PR ESKR E WEADH S5
72 (M3B). MEHEZ 2o CHjEARR Tt
BL7zEZA, AAZIFEVTRD SN o lz—
75T (M3C), MEIZ DWW TIME AR D T h3Ee s
L ) b FESRWEAZR L7z (X3D),

3) EEEAEOMHELE NI DERN
PR OB E R (EAEHEKEY) 128\ TR

L7235l kD 9 5, FRERIERE THEHEH 5 T & 72
5UERIZ O W T 2 DD E & & RIS %
FMEFL LEBOLEAEEZ TNz, ZORE, M
55ME MR (EFl & @19, HiF £36), HEAT196MEM (/2
FlE 111, R &85) L MEHEH AR E MR- T
WA EAASE 5372 (p < 0.01, chi-square test; #2) o
Higz 85 e L THM & EEFME DN IHOR
B R OANCOVAD#ER, EHELLDEGATY
FEFORBBERIIHEDO ML D RKE N LT
M L7 (U4A, 4B). — 1T, AEIEREICIMERE
INENIZBWTCELGENBOLN L o7 (X
4C,4D). F 7z, AT L ICHBE R4 B N 3
DOARESEOEGE 7ay M35 L, MEHEHEDS
PRI 8 72 FE10.0 mmA{is O MK T & HHlgEH 1 R 124K
ELTEEEDPZbLS W & x RH L7 ([M4E,
4F) o

X3 HREEEORIEESFROMBERGR. EEEABROMBILE (A), 8B EARFOMH LR (B), MOBEKBERELLE (C),

HDEFRER LR (D).

Fig. 3 Correlation between carapace width and carapace length of collected individuals. Comparison of females and
males in the Sado population (A), females and males in the Noto population (B), females between populations (C),

and males between populations (D).
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®2 EEERE (A) CRREEFE B) OEFREMSHELONARKLEZTD

MR &N IO ERE.

Table 2 Number of individuals obtained from hand-collecting of Sado population
(A) and Noto population (B), their sexes and left-right enlarged cheliped.

H4 EEEEE hRES4) OEME (A) EEFE B) ONYIREFEOMEEOHELE. # (C) &# (D)
CEFLHEFEEEFMZTONY I REPIROHERER. M (B) & (B) ICBTA2RMNESLENEDNTIRD

ERLER L FIE0MEBEERF.

Fig. 4 Comparison of correlations between left-handed (A) and right-handed (B) cheliped length and carapace width
in females and males of the Sado population (site 4). Correlations between right-handed and left-handed cheliped
length and carapace width in females (C) and males (D). Correlations between left/right ratio of cheliped length and
carapace width in females (E) and males (E). Gray dots indicate individuals who cannot be identified as male or

female.

4) REEREAEOMEL SN SOEEHE
REEEEOMAEES CORMER) ICBWTHREL
72431l R D 5 B, HHERTZRE THEREH )T & 724301#
FIZOWT 2O EDOE G &L KRBT I WA R & F
ELBoEEE RN, F0MESR, 2T 21118
& (ZEF & 1104, 8 2107), HEAS212ME A (oF) &
110, R 2102) & MEHE & I X FOEA b E
FRRD SN o7z (R2). WiEE LKL LA
F & LA E DN IHOAE TR EDANCOVAD
WE, EHELLOWHAETHLHEFORBRRITIHE
DFDMEEL ) B RENZ EAHB L7 (U5A, 5B) o

S5, AEERICIIMEE N ENIZB W THA X
DF DR EWETAFED 57z (K5C, 5D) . Mk
TEICHIRISH T 2NN I OARFTREOLELGILE
Ty by 5 &, RS A DKL TEANYT 3
DY A AWH%Eb S % h -7 (K5E, 5F),

5) EHRHERBICEITHHES DN IHOERAMY
AR L R B RO MEMEZ 2 Ic B
JAEME ELAMEOREIREOHIRIIH T 5
ANCOVADER, WINOBIZB T AR (i
W) ZERRO NG nr-o72 (46),
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E5 REZMERE (hEESS6) OEFNE (A) LAME B) ONYIREFIEOHEEOHHELRKR. 1 (C) & (D)

CHEFEEFEEENMESONYIREFIEOMERMRFR. M (BE) &t (BE) [CRTIEFELENESONTIRD
ERthER L Fig0EEERE.

Fig. 5 Comparison of correlations between left-handed (A) and right-handed (B) cheliped length and carapace width in
females and males of the Noto population (site 56). Correlations between right-handed and left-handed cheliped

length and carapace width in females (C) and males (D). Correlations between left/right ratio of cheliped length and
carapace width in females (E) and males (E).

M6 EEBEKREEEZEKRBEOMOERNE (A), HOEME (B), HOAEFE (C), HOAFE (D) DOAREER.

Fig. 6 Correlations between female left-handedness (A), male left-handedness (B), female right-handedness (C), and
male right-handedness (D) between the Sado and Noto populations.
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Research of the Symbiotic Ecology between Sea Anemones and
Hermit Crabs (Diogenes edwardsii)

Kenji TOYOTA"** and Keito TSUNODA’

Abstract

Hermit crabs (Diogenes edwardsii) are adapted to a variety of marine environments, inhabiting
not only shallow ranges but also deep waters, inter-tidal zones, sandy beaches, and other land areas. They
have the characteristic trait of using empty mollusks' shells as their habitat. They sometimes establish
symbiotic relationships with various organisms via shells. Symbiotic organisms not only receive a more
efficient food supply from hermit crabs, but also benefit in various ways, such as gaining mobility,
reducing contact with predators, and increasing reproductive opportunities. For the hermit crab, it has been
found that the symbiosis with sea anemones may provide protection from predators such as octopuses. In
this study, we collected hermit crabs provided by a fisherman in Sosogi, Wajima, in Ishikawa Prefecture,
Japan. A notable feature of Diogenes edwardsii is its symbiosis with sea anemones via the left cheliped,
although its ecological significance remains unknown. Here, about 200 individual crabs were analyzed for
the presence or absence of a symbiosis with sea anemone via the left cheliped. The presence or absence
of symbiosis with anemones on the shell being utilized was also analyzed. Additionally, we successfully
demonstrated that the symbiosis between anemones and Diogenes edwardsii protect the latter from
predators, especially the common octopus.

Key Words: sea anemone, symbiosis, common octopus
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W23 257217 CT7% < (Bertness and Cunningham,
1981), A b L AMPEDHEL (Bertness, 1982) X%
JEEE o L (Elwood et al., 1995) 7 & DA 72
THRVEELFOILIRENT S, Y FAY)
PHRHT5 HAERIEIRE L 2wz, Y FAI)H
SR> TE Y RELEBN LG &
2% % (Wadaetal, 1997), LA L—f&lZ, /T
FHTE B HBREEOKIIV W EPHEEINT
\»% (Shih and Mok, 2000), 7z, X F# Y OFIH
35 B offsEIx, BUFd %8 BHEOMEHCREE
FRICAKAE T 57215 T <, ¥ FH ) O HdaE 0%
% EOBBERDPAE D & o 7o RA LS T
WhEEZ5LNT\WwA (Ohmorietal., 1995)

YA VIEHBE L TR A R & A B4R
RENTWD, TILE TIZ500M L EoEYH Y K
71 O H BN B FER ST % (Williams and
McDermott, 2004) » FLAEEYIEY M) 2 H%5E L
TR 2 2 T 57217 T <, BEIRESOHEAR
WEH & OEMRE OB, BRSO me &
4 s % =1 T\ b (Williams and McDermott,
2004), Y FAVMNCHS HZMIFLE, A VF T v
7 IEOFTIEIHBNIMNIILE LMV F T v
WL oTHyanEOREMPE S ETFo>TWDHH
RETEAYRIE ST b  (Ross, 1971; Yoshikawa et al.,
2018) -

ARBFFEIL, 20234E7~8 12 I e o 1T & 4 R
™\ A Babylonia japonicaifi % ‘& ¢ i ENEHH 2 5 HE
BICREINY FAVELE) T 0% HRICH
Lo THIEZ MG L7 RSNz Y A
Hagi~rze s, BIEETHINTY /YA
Diogenes edwardsii T - 72 A | Z [P C 135 5 I
ZNE & TRE D 5 IUNIS 2T TOTEFE2 5 i
Fhb ) (FI5, 2014, KR, 2007), KIS mELEE(C
ARBLTWAEARBRICBII2EELBRNES
(AARYTYx—) LLTHMLENTWS (Kimetal,
2007; Morton and Yuen, 2000) . AFEIZY K4 1) ED
—MET, WROFRBIIERILL 72N ST P
71 37 A ¥ 2 F v 7 Pycnantbus pagurid %\ 1%
E N AV F 2 F v 7 Verrillactis paguri & 364 &
TETWDLZETHL (H - A%F 2003; Ross, 1975;
Schnytzer et al., 2022) . KRFZETIE, BRI LA 7
v X KA ) #2000 12D WT, ZoNT IO
AVEyF X 7 HOKREORFE, FIHAZROA VF

YFxoEORFR FLTANAYIHOAL Y F
F v ZHEOFESR< IS OB L TE)
BES L% T,

OI. GEEMH

1) YEHYORELBRROA

20234FE7 H23H A )1 i B i s 4 AR (KER#Y
13m) 2 TS MOFEE CRE S 72198k b
T R RRERICTHRRA L. £2TOY R
B )AL AR RSEIE H AR IE e v & — B
B\ SN L7zo HNDA VX0 F ¥ 7 HHOfF
HEOFMEEZERL, Z2oY M) 2 L7,
Y AR CEEE TR, MY
Y R OBEITENY IWIA VF T v 7R
&L Cwa iR L, PREAENT IWOAETE
FOWlE & MR R 2177 o 720 £ 72, 198fEE D
N7y X KA ) DSFIH LT % HOME T8l
D (IXZTANE, BDASHA, FHZVE, Ly
aiA, TIVLHAL, N, LA VTAE, FDMh)
WZaall, HRRICHERAETZA VT Fr o2 7don
TR HBREY R OREETEL 720

RKIFZEH HFONTZLLT OEARIZO LiESND
Wb vy =BG, UL (MY XY RA) +
TNt IWo14 ¥ F v 7% 0 AR-1038; M7
JX KA +X R AVHEAR-1042; Y K A Y
D AR-1043 ; TH AR Y KA 1 AR-1037),

2) YA KBHHEEREEER

XY AL LHERMERD 2O, 202348 H
2 AIRK R H AR ISER 98 &~ & — B il 52 5%
JiFk B OB TH =2 L > T~ & a4fifk
RELT. TNTNOMEG EREREIX, X A2
ek (188.17 g, 132.81 g), + A 732l fF (156.73 g,
178.30g) TdH -7z, #iE16 cmi%26 cmiE16 cm~ T A
F v KMy alifkE vy Xy A RO %
FIH L7287y 7% Fav)2fitka ANTEHE L7,
N X B A OUERIZE AN IENCA Y ¥
F X ZEEANE SEEE, D) VERIEA VF
F v 7 AR LR -7z, EH7:00&19:00
WCEKIED Ny X Fh) O EOH % 2
L, L2EEEZEIZH LY RA VIR L 72, B
(7:00~19:00) & 7Z [ (19:00~7:00) T5H [ #1%
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X1 k&Y /- KA Diogenes edwardsiiD& @l (A) LIEE (B) "oDEE.

Fig. 1 Dorsal (A) and frontal (B) views of the hermit crab Diogenes edwardsii.
White arrows indicate the symbiotic anemone Pycnanthus paguri on the left

cheliped.

B2 ~FY/NVEAUYDAREFTRDENGIHNA VY OFOF v VBRIHELTULEIE (A D). *REFRDAR
BRICAVYXUF X VENEELTWVEEIS B E). AREFRDMNFY/ X RA)DBRERRICTA VX UF ¥
DEAKRELTWBEIE (CF). F:YXARA4E, #LoP: hXSH4, #F  TILHA4, F: ot

Fig. 2 Percentage of female and male hermit crabs with symbiotic anemone on the left cheliped (A, D). Percentage of
symbiotic anemones on the shells of female and male hermit crabs (B, E). Percentage of female and male hermit
crabs with anemones symbiotic on their shell (C, F). Blue: the bladder moon shell Glossaulax sp., orange: striped
bonnet shell P. flammiferum, pale blue: cone-shaped Nassa N. conoidalis, brown: the others.

et 7z FBEEIZBETHRE, XA K
IR Z TR L CEE Lz, BME&EMIZE
WTA VY F T X 7 OF D28 TWelch's t-testlZ
L BAEEHRE %177 - 72 (R Core Team, 2022) o

m # 2

1) Y/ Y REAY L2BEOEEANVYXUF YD
ARNETE 72 N ) I 199K <, 14

DT H AKX F# 1) Dardanus aspersusLiitid 4 b
TN RN THY, REOLREHNT L7720 T
VX NH) OB E LT, BRIEL2AEN
YIWA VT F v 7 HEPHET D (1A B)s
198fEAD N7y 7 X KA DH 5, A ZH59HAK,
& ADILI2ENA, A 1) % R 7 A A AR A3 7 A
KT > 720 LIEDFENT T RBEAVERIIERA L 720
AVEUF X 7L, A AZEMEEIZ, F 2D UHE
HEFEVWTETofEICR S (2A, D). &6
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W2, Y X FA)BFET S HBIC S NS
BB L T v EryFy 7 ZED A
FrF v 7HEPELTBY, X ATIE6MEk, =+
A Tl27EfACHiZ s 7z (M2B,E)s HED AV
XU Ty 7HIII AT TA)IE, HATHA, TIL
HADHBZETHEIND, A1 VF Yy Fr27HE0OH
ANOR A I HERE & & I2H R10.1 mmPL Lok T
HY, EHIEY 28 TAEO BRSO 5%
BTz (M2C,F)o

2) YA ADHEER

KEZ~ Falflifke 4V F 2 F v ZHINE L
72/ LTww b7y X Rh ) 2UER T8 A
L, REMZEIC~ Y 22 L 2 aE0H Tz 8%
RER L7, TOMR, HBREITRo/5HMOHRT
7:00~19:00D B HIE ¥ N4 ) Al E S N L HEDN
EETAREAL %L, wIhb A vV F U F v 71D
77 L TV WEERO ARSI (M3A). —
FC, 19:00~7:000 & [ Tl B & Mo L TR
WY LB ERBSERZ, T AV F Y
F X ZHEPMFE LT ARWY FH ) O AR
RAEICEWRE R (Welch's t-test, p < 0.01) =7/~ L
7z (H3B)o ¥ ¥ 2 OMEMEIX~ ¥ T OMEMETE
DD SN Do 720

V. & %=

Y B O INE RS &0 AR
BN, KXY FAVRCIIMEEE HITHENY I
5, MY X RA) ERELY N4 EFTIEAFR
DG AN IWPIREL D, —HIZ, YA
VHEONY IFIEF ADFHRA ALY SRR
& { 7 % (Asakura 1987; Koga et al. 2010; Matsuo et
al. 2015; Yasuda et al. 2011, 2017), — 5 C, AWf3E
THW/Z MY 2% F4) O IO
B A X2k 5B SO IR IZRD 5tk
Mol THEENTIHCAVFY Ty 7 HES
BECHAEIELLOTHILEEZONDL, FEB,
AWFFETIXIZIZETOY FAYDBENYIFIZA Y
FrFxY 7 EIE TV, TOMNFY /YR
#) DN IFICHAET H A4V F T v 7 HIL,
AT oY RV aT AV vy FrFx s LEY
INIAVF YT v 7 PIESN TS (B - &
¥¥, 2003; Ross, 1975; Schnytzer et al., 2022), ARHf3E
THONIEES D ED S52IZF54T A D, [H
ECTELnolze 4%, HMRIZLZ LML M
HALETH D, FBEIC, AW TR HBINA
THEAVFX U F v 7HHDI0~20%DHE CTHE S
720 2OX FH VTN IHIHET LAV F

K3 ENYIRHOAYFXUOFXIEDEENITIDBERICEZH2E. (A) 7:00-19:000 REICHEE
Ent=ElE. (B) 19:00-7:000KMEICHE S NI=EIE. ** : Welch's t-test (P < 0.01).

Fig. 3 Effects of the presence or absence of symbiotic anemone on the left cheliped on the feeding of
common octopus Octopus sinensis. (A) Percentage of predation during the daytime from 7:00-19:00.
(B) Percentage of predation during the night from 19:00-7:00. **: Welch's t-test (P < 0.01),
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Fx 7 LIIEREMICER LR L LS EE 2 T
o CNFETIZNTSY 27X KA OHBIMNATET
B2AVFEYF v 7HIFIMESNTBLT, 4HOH
MR & MR RSP R oS, 72, BiAE40M
BEDAVF T INRY A EHETL LD
HESINTWDL Z EHS (Williams and MacDermott,
2004; Antoniadou et al., 2013), 4 [alH 517 i CHR4E
SN X RA )DL R—ONo 7220 A
FrF v 7HOREIEETH LNEHIETER
o720

KR CTHEH L2 7Y 2 X FA ) a5 b FIH L
TWHBEIZY A WA/ T, WATTILUA
RANRXTHA Tholze —fIZ, FEEOHITIZBIT
A HBREBROMBAT eIy N4 ) FHo HR R H
MR A RET L EERDIDEEINTVDE I ENnD
(Ohmori et al., 1995; Mantelatto and Meireles, 2004),
SRIOY > IV EFH L2y 2 7 A )8R
TIVHTA, BATHAREDPEEL WL EEZ
b, FEBIL N OEBIRESNLTW2EH]
ELTCFHA=vEBE AT uliA, TILHA IR
L7278, 203 rofEiERonshrorz, O
&, VAYTAIBIMEHE, W XTI A1EF~a
B LOMEEMEZHET L s, MEOYD
G ETHNAETIIRIHCTE L o72EZD
25

YIEAVPA VT Ty 7HARAESIELZ LI
HETT =T, WEOHM, WEEDSOHRE
Bon- HEOfiE s EOMEANEZ 5N TE 72,
—HT, AVFrTF v 7EPLT D LMW LBE)
TFEBOEERLHEED S OB 2 SR EZT S
N, %< OBEITHAFAED L L T b (Brooks
and Gwaltney, 1993), ¥ K V2L > THBZD A
M, AR RS K S O EOBIZEg & & 7
NHBZems, MY /XY A VITHKZIZENLS
BICA VX F v 7EOMNE LN IWTEHEE
TOLEEE D, LOPLINET, MY /YD
VO LT v 7P ER 2 BIT 572012
WEEL TV H2O0MEIH LR o Tk no 7z, il
DX R 7)) A H 728475 Tl By e A
L7ZAVFEYF Y7128 oTy Ak EOREHDS
HasFo T AIREMED /I S LT 5% (Ross,
1971; Yoshikawa et al., 2018), ZEFE L T\ % BlIX R
5N Tw% (Ross, 1971), AWIZETIE, Xy /¥

R &SI AR L TWAEEEME LT~
FargEL, N IHOA YV F T v ZEIA
72 E P ISR T 2 2 L 2o TR L
720 N7 F7) &idE T d % Dardanus spp.
W EATRICBW T RES VF T v 712
£A5ars MRl HE SN TEY (Ross,
1971), Y FA Y - A V¥ F v 7 HEEROHLE
HE{LD1DEEZ b b, RERTIE, HREYNMIAF
BT HA VX F v VHOBEZPERT 572012,
AVFELYTF v 7HOMNEL TV WHRIZY B Y
B LCERET oz, 4%, HMoAM v Fr
Fx 772 THREBED Y aH 5 OF NG E RS
D, I I E Bt o2Eo 1 v F
YT v VO T COWAEFEL & EFEMICHNS
CETNTY X RAY LD VX F v 7
EDIEAEPHO NI 5 SN S,

V. &0

N7 X BH )34 BIEREHS mUIED 72 05
RETREPTLIENTERV, 2O, Ih
FCAREDOA VX T v 7 HOLAERSLA L v F
YF X 7 OERENERIGELERIIT b TI %
Hrotze AWRZEIE, AR S TE 4 AR S
N7-HEROREIZ L DB S N/-198EED 7y
JX )T, A VFrFy oM ERL
WEAVFF XY IV )X FH) OKRBETH
LAY IAOMEIH L THEMTHALZ LR LT,
KRG, Y EAVEHEA VX F v 7HOIM
AR OBRO—IZ 7 B Z L R o

BB AT, WETOWATS 5 IR —
REWBNESDL S EEBREFHEOMIMFICU N T
J X RH) OB T 7272wz, SRR
H AR HESEBRIEI 72 & o & — BauE Bt ik O /N 1IE
st &L SR EEE T NCNE LA e > 4 — -
TN—A ) RX—= g PR FEBRPT O R /i
TZiEv Iz el BERICOWTHER RS
W2 7EnT, ZOEEMEN) TBRLH L LTS,

X

Asakura, A., 1987: Polymorphism in the chelae of Diogenes

_29_



nitidimanus Terao (Decapoda: Diogenidae). Researches on
Crustacea, 16, 33-38.

HREN 2014 A A F v =04 v F T HA T v
TN BOCEFTERE, R, 79p.

Antoniadou, C., Vafeiadou, A. M. and Chintiroglou, C., 2013:
Symbiosis of sea anemones and hermit crabs in temperate
seas. In: Camisdo, A.F., Pedroso, C. C. eds., Symbiosis:
Evolution, Biology and Ecological Effects. NOVA Science,
New York, 95-118.

Bertness, M. D., 1982: Shell utilization, predation pressure, and
thermal stress in Panamanian hermit crabs: an interoceanic
comparison. Journal of Experimental Marine Biology and
Ecology, 64, 159-187.

Bertness, M. D. and Cunningham, C., 1981: Crab shell-crushing
predation and gastropod architectural defense. Journal of
Experimental Marine Biology and Ecology, 50, 213-230.

Brooks, W.R. and Gwaltney, C.L., 1993: Protection of
symbiotic cnidarians by their hermit crab hosts: evidence for
mutualism. Symbiosis, 15, 1-13.

Elwood, R. W., Marks, N. and Dick, J. T. A., 1995:
Consequences of shell-species preferences for female
reproductive success in the hermit crab Pagurus bernhardus.
Marine Biology, 123, 431-434.

M 45 - AHFELE], 2003 1 =R - BT GREGE )
PEX N 771) 31, AU AREEE KL, 24, 33-36.

Kim, M. H., Hong, S. Y., Son, M. H. and Moon, C. H., 2007:
Larval development of Diogenes edwardsii (Decapoda,
Anomura, Diogenidae) reared in the laboratory. Crustaceana,
80, 1071-1086.

Koga, T., Yoshino, K. and Fukuda, Y., 2010: Temporal
changes in the reproductive population structures and males’
secondary sexual character of the hermit crab Diogenes
nitidimanus. Ecological Research, 25, 1007-1017.

Mantelatto, F. L. and de Meireles, A. L., 2004: The importance
of shell occupation and shell availability in the hermit
crab Pagurus brevidactylus (Stimpson, 1859) (Paguridae)
population from the southern Atlantic. Bulletin of Marine
Science, 75, 27-35.

Matsuo, K., Tanikawa, D., Yasuda, C.I. and Wada, S., 2015:
Sex-related differences in size, function and regeneration of
the major cheliped in the hermit crab Pagurus filholi. Marine
Ecology, 36, 1391-1399.

Morton, B. and Yuen, W. Y., 2000: The feeding behaviour and

competition for carrion between two sympatric scavengers
on a sandy shore in Hong Kong: the gastropod, Nassarius
festivus (Powys) and the hermit crab, Diogenes edwardsii
(De Haan). Journal of Experimental Marine Biology and
Ecology, 246, 1-29.

R ¥, 2007 HARUERE SRR — 1. BEAVE. o &5
b\t > ¥ —iigedit, 13, 21-32.

Ohmori, H., Wada, S., Goshima, S. and Nakao, S., 1995: Effects
of body size and shell availability on the shell utilization
pattern of the hermit crab Pagurus filholi (Anomura:
Paguridae). Crustacean Research, 24, 85-92.

R Core Team., 2022: R: A language and environment
for statistical computing. R Foundation for Statistical
Computing, Vienna, Austria. URL https://www.R-project.
org/.

Ross, D. M., 1971: Protection of hermit crabs (Dardanus spp.)
from octopus by commensal sea anemones (Calliactis spp.).
Nature, 230, 401-402.

Ross, D. M., 1975: The behaviour of pagurids in symbiotic
associations with actinians in Japan. Publications of the Seto
Marine Biological Laboratory, 22, 157-170.

Schnytzer, Y., Achituyv, Y., Fiedler, G. C. and Karplus, 1., 2022:
The intimate relationship between boxer crabs and sea
anemones: what is known and what is not. Oceanography
and Marine Biology, 60, 495-532.

Shih, H. T. and Mok, H. K., 2000: Utilization of shell resources
by the hermit crabs Calcinus latens and Calcinus gaimardii
at Kenting, southern Taiwan. Journal of Crustacean Biology,
20, 786-795.

Wada, S., Ohmori, H., Goshima, S. and Nakao, S., 1997: Shell-
size preference of hermit crabs depends on their growth rate.
Animal Behaviour, 54, 1-8.

Williams, J. D. and McDermott, J. J., 2004: Hermit crab
biocoenoses: a worldwide review of the diversity and natural
history of hermit crab associates. Journal of Experimental
Marine Biology and Ecology, 305, 1-128.

Yasuda, C., Suzuki, Y. and Wada, S., 2011: Function of the
major cheliped in male-male competition in the hermit crab
Pagurus nigrofascia. Marine Biology, 158, 2327-2334.

Yasuda, C. I., Otoda, M., Nakano, R., Takiya, Y. and Koga,
T., 2017: Seasonal change in sexual size dimorphism of
the major cheliped in the hermit crab Pagurus minutus.
Ecological Research, 32, 347-357.

_30_



Yoshikawa, A., Goto R. and Asakura, A., 2018: Transfer of the deformis (H. Milne Edwards, 1836) (Decapoda: Anomura:
gatekeeper sea anemone Verrillactis sp. (Cnidaria: Actiniaria: Diogenidae). Crustacean Research, 47, 55-64,

Sagartiidae) between shells by the host hermit crab Dardanus

_31_






H AV b 72, 4555%, 33-57-<—3 2024
JAPAN SEA RESEARCH, vol 55, p.33-57, 2024

JeFEREA =D —DIIIILTHEIL—-IT A
- FIERA L B -

AL

20234£9 F 17 H 521, Received 17 September 2023
20234E11H1H % F, Accepted 1 November 2023

A Fact-finding Mission and Survey regarding Customer Reviews for Seafood
Product Manufacturing Companies in the Hokuriku Region that Include
Factories with Food Museums

Hiroyuki SHIRAISHI'*

Abstract

This paper discusses the significance of increasing positive customer reviews for companies in the
food processing business. The paper also discusses the influence of organizing a factory tour for members
of the public on customer reviews.

Today almost everyone reads online reviews before purchasing a product. There are many cases
where the popularity of a product grows mainly as a result of positive online reviews. User-generated
online reviews have become an important information resource for consumers when making purchasing
decisions and when choosing brands.

We examined the differences in online reviews for 16 seafood product manufacturing companies
whose headquarters are located in Japan’s Hokuriku region (in the northwestern part of Honshu, the main
island of Japan). These differences were noted in five review websites. These were Amazon Customer
Reviews, Mognavi, Monolog, Tabelog, and Tripadvisor.

Among the 16 companies under examination, Umekama Co., Ltd. and Minamoto Co.,Ltd.
received numerous positive reviews regarding the subjects contained in the survey. The two companies
are considered to be long-established manufacturers and prestigious firms among the users of Mognavi,
Monolog,and Amazon Customer Reviews.

In addition, it is a noteworthy fact, and striking, that the two companies have opened their factories
to the public and also include museums where traditional Japanese processed seafood and related items
are exhibited. We call such a facility which has both a factory and a museum, a factory museum. Users of
the Tabelog and the Tripadvisor websites can write about their experiences, impressions, and feelings on
the website after they have visited the factory museums. A fact-finding investigation of the two factory
museums was conducted in the final stage of the study.

Key Words: differentiation, factory museum, factory tour, Hokuriku, Japan, online reviews, sales
promotions, seafood products
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Table 1 Profile of seafood products manufacturing companies in the Hokuriku Region and their online reviews.
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Table3 Examples of online reviews for Minamoto: Part 1.

EINEREOBFTEICTFTOTL2EH TCETLINT Lz, @B EFTEOOLN, TLAINLN0D TIEARHED
f<5infmi¢o%@%bﬁtf%ﬁwéboﬁéwo%<%k>

O EIHR], ERLVWTT LA, THHLE - RRLIWTHESBIZBRWEILTT T, 2550 F3HFENIL
§T<£a<fﬁ0)o>fb‘% L, ALFERHREEEORMD D —EA > TR WO THARTELVIRDWTE THEKRL VT
° Al

A=IN=DIRF T 2T TEWE L7z, HEOEIITINTVT, HOIZBWALT, E0X) LA ET L, Lo
MY ONTWTERL P -72TT, (boa)

—, —[IEANEDTHDLWET, HICEINIHLI 22—V T ATRERIZETOERIMNCETHDLL
TEERLWTT, (bou’)

FLROBFL T = 7 ICHEMBICAE LIS 20 b5T, Hol )M, &) LTHMLLT, M
BF A M2T7 72 ALE L7z TEAENTLZ. B, KADOGEALZEZS, # EATWE L7Z: (Amazon)

EEFT O LIL, BIITLIERR LV E LD T TIEE ST 5 Hisk 72 TOHRE JAMHERIZER L Vo (Amazon)

Bl %ﬁc‘% B

MEY A b SR LK. 184 S 2 R EEHRMAEROHEEIZ O LD ) 2 UFROTIOBENLEDL 2V L)
WCEEZWLHIRLTH %o

_41_




LOIZRREH L TWDEW) ADNEL L, FR72Z2T
R OS2 AT LI NS TEXTHMETHS &
AR HLAINT IIIENTVEY,

S50, MEFEIE, ZHICE LT R LEY
THMEHE ¥—TU— Fe&ataInzneh
DA NS 2 x TR, T ORERE R4
Ry Dazforyy MicBnT, [EIHOERA
TIE—HFEER LWL VI DT IVH o AT,
Feill, TBRFL, TFEBRLW] ozhEhicittzin
ZTWVh, [RETERLLAENRTVET] L)
BabEMT, [FiE] & [ERLV] O FICE
Fd2, ZOLHIZ, THEKRLW] IZDOWTIX [
WL ENS], OB RFLO [BnlLwv], @k
B [ERL»o72], [H9F] bEDTHY |+

L7z6
MPZFRTEHIIDOF—T = FIZOWTHNS
E UTOZERHLENIRo7 (Fh), FE
TUE, 22 b TEIL] BB L Twb,
bou s T, HEAWAITE)DBOD, [BTA
2], THEARZIRIZ, D3V %RRZTANRS]
EV) K ITHESET 2 BT - HRHRICE R LT
5D, BEGEES LN LI [FERLW
CERL22o7z, D FWw) ], TIEAL [BE5] Hi
WO - EXFIZET L[ AL T2 (FF)
[BTAL] ZLTCIHYITHSH, Amazonh A ¥ < —
LEa—TId [FERLW CGERL2o72, ) TV ],
WE ARSI 2 R T4E K TIEH IS CE T 5,
BN TICNT AW AT IE, bon

R4 BTEHENBBTIEINAFTERFEOOIIH (F0D1).

Table 4 Appearance frequency of specific words in the reviews for Umekama and Minamoto: Part 1.

Mg F i
e Lours Amazon I Loua s Amazon
W 2 50% 8 17 50*%¢ 33
i, dukE 2 3% 2 7 6™ 3
FERL, B 1 19% 5 10 31 21
W&, i, A 2 1 5 7 1
B () 1 1 5 1 1
A, i (FEER) 1 5
BTA 7
F£K, EH, BE5H 4 3
Vi 4 2 1
BRI (BRIPERD ) ™ 8 12 1
iR 2 8
Hh, EF 1 3 1 2
KRR, Hf 2 1
KW 1 3 2
i 4 1
Bk QHE) IR 3
B <, B, A 1 12

(IO 2 B H20234E8 H3H)

M1 ULDLRERL [BoLw] [9 T, BEFED [ERLro72] (Bwlhorz) 2ED,
%2 R b Mg T O [FL]IZEGOTEY Lo HO [FH5 ] IEHIGE SN TV L RLETROIEE (BRI ] 158w,

%3 [BRAE727] &0,
a4 [ [58%] 2 &,

¥5 I IRBIITME. 20 ) LRETTEEZR DOIE504-C, 5043 X TEHE L 72,
6 [EILORFEEAH D, Bl AW byt a I1E%2 &,

X7 [HOHEDBBVLeo7] v LS L 72,

¥8 I IWBL2551, F0 ) LRETTEEZR D500 T, 5019 NTEHEL 72,
X9 SIROFFETH S LHhECL TV D T I RIS 72,

_42_



IR SN 209 B2FIZRIZEH T 5 b
O, WA ICET 25D ThHo7, b FEL
Amazont A% < — L V2 —|ZHHAY 2 X MR
Do 77,

—J, BIZOWTIELTFTOZ L IdhF—7— NI
o TWhb CFEEDIIT I TIE, [ERLW(E
IRLAo7z, 9 %), B9, &l (dbke) ), T4
& () 1, T A0 () 1, [525 ], [ BRI AR ]
BEF—T = FlZlhoTwb, [FRIIDOWTIE, [
WPFIET, HTLHONRL 720 n] Lw)lE
TiE->TWA I INL 0,

bouz b iUl [ERLW(EER Lo 72,
FIFEW) ] THE (W) ), T8l Jeke) , TR,
[E] DA->TWAOa IPLENE V. 20 [{]
oW TIE [HEOFEDDRL W] En)boizE A
ETHb, Amazonh A ¥ ¥ — 1L Y x—"TIl, EHIK
WIREERED S A I 2 7B L 72T E < TREE ],
(A, TZERLW GERL 2572, 9 FWw)] 25k
CEHT %o

PEICET AT 3, B CFEICIERY .
53, bOT i3, Amazon1 AY ¥ — L Y2 —
W3R S N7z BIE DD BLURIERIZET 5 b 0,
1EH A X (') IKHTE20D7K 07, HED
I HLUFIEFMM I N TV AL EICET 5L 0, 1Rk
BT 200, B ERR EHRICET250T
Holze BBIENIZL WD, 2 FIZERL R B,
[(ANiiEd b, LPALRSEFLEH-TLEH LB
V)OI IEFHAMIEOI I EE Lo 7,

Plokyiz, ErFodaizsnwaid, i
ANAIUTFER L W, &9 v ) BB TR W2
Ew) EME L TOMMAEICETZHI INEL,
CHUCHET A ERMMNT, Z22ZbhoEkicd Rk
b—ERERIL TV b, AXEAET I HFERH
THEO—D2 L LTHEINTED, b UEDIT
Lh, D=2 floTh, BZHIERS
el b Vi ER, 4 @O % WE AR TR
DWHEATWEZ LT[ EAIZANS EFERL W],
(B ORI RE ], [ BEHRBEICATR] Lvo
TS TS AEE LR SNTEY, ZADEHED
IFERHEICEHBL L TWh EEZ LA,

JIZOWTIE, YRS TW2 [F4], 8
Tl oEFMCH, (=ML, T, [ 2Ll
BEANDBENZENHGOEETT VAT —VHERD

HHLZEFEOTIEYAATBY, At ET
DHEFTHEHORY Y 3 y BENTVWE I LD »
MZbo Sz UL, LHEMRENCH 5
BHLTEY, BCHERLEIIC[EILEFZ
EFETOHER, FTOHFEREFTZIERE] v A
A=) PHBEEB THEATVD 2 EWfrboT
{ %o

boltdb N3 FIZOoWTLHLIBESZ
o DFENHENFTEFEOOIIICALENLE —DDFF
B, BB 2REWOREN A - —, D&
L L EPULS NI HER 2 R FEH L\ ) IR AT T
H5bo

EZAHT, DEDLHOa Iy At
DEEZE LI E LT, 2o MEFRERodLg s
FIT)—ICHTAI -V T AR LA T
B SV I THE 32— 7 20—k sk
THIa—IVT72%2HTTVDE, Tabbiithid,
Hitob oo ) (EEFOvR) 2EESHT 5
LEbiz, FMUBEMACTHELOR G 7T — (12
TLEPRLAEALDEA % 1T> T Do ik DR
IMEDE DS [MEDE I 22—V 7 AU-meifi (W 9H oD
WHA)LER [FFT0OFTLIa—-TVT7 4] Thb,
COEIBRTIHI 2 -V T L% EL TWADITHL
O BT 7-dbBE KEM T X — A — 16tkD ) B 2
DZFE72 T, MBo144HICIE R S N Wil 221 o
MEOHW Y HATH S, FIZBT AT I (£3)
ZBWT, dbouszodaifilds [ElLild b
22— 724), Amazon®DOI2 I 2H 5 [ELDOL
Bclge] o [T dohziilTwb,

COEHICTHI 2 —Y 722 & T TWL R
T, Ha INE[FMIOER b s &Ex1 7]
[ MY w77 KN4 — (Tripadvisor) | % il
THhDE, WY EF7dbBEOKEM T A — 7 —
16O TiE, HoIIa IFDIEFMIZLZ Vv, 20D
Hi1320234F8 HSHIRE L0 13 123 LT o 720 B
B 203 JHEE - Ao 7 ETIE205A12 &
D226 Hehm S, FHliA 27 3498 LA
W R sk, ZIEE - FRELANT Y -
HT7 e EREIEICETAHIION A Pewott
AR T2, ISRV TH T I %V oldE Il
LRSI i AN R FAAY S )
NI (21, 12FoMFE) T, 171N & D 1S53
anTwsd (BHEA 3 73.67) LEWICETENE

_43_



RA— M Y AR=RAZFZTZY, BhRaNl
WWHEEEZHRIELZD LT anio X —7 —I123
LTEA2IE, A0 ZIZBWTHa 3L %
WERENE L, Z2IEBTL O IKEILRL%
LEAD D H. ThHOEERT 7O IR
LG, THN, 23 TR RSB
SN7zZ2M, HRITE OB SIS TRADERER T 5
2 TN WELESERZEIHAIIH L DDEETH 5
L, B A MBI A3 I OATEEIREE L 0] 58
LEIDVRVETEEZT DA,

5EmI, L EICOVWTIE, AxXu Y ETha
IV ER SN TV L 272 LERT 72BN T,
EFRIEREEE R 2w [ IHE %
R BEADH L] DIFFEFETHLELTD, Bk
REZILBITHRRI2 LI THHEL L) A wv] TH
FHLOEFLTLOET LRV,

BOLHL HFT~OFFRFEERIZ B 3 5 103 I 238t
ENBEBOGEN N v T KNA =T, JFEHE
MEICBITLOT IEEEII L) BEE- L2,
FTbBLE) EiF7z16ftd, M) v 7T FoNA -
WA IPHEMENTVDLDEFSHZTTH DL, 2
D — A $20234E8 H5H I D13 I 123 LIT-
72 A IBEOL TN BHIZET L L F (4414,
MeEs Geff), M2 (191F), 2 (1044),
AR 31 THHY,

ORISR EINDL I EDE IS D
DO A FTIEMELF EIFICHT AL, T
¥, 4097, Amazont A ¥~ —L Y 2—I12BIlT
BENEINERDP RV RRL, ThbbEXTS
ENY Yy TT RNA =28 51T 33 ATR0E
DLDOHP— I TH D, 2NEDODH A b DA,
WAL 202304 [HrEIa—TT A
Umeiff |, [FTDOFTLI2—T7 4] ~OFHE
BRICED D OT, NEMIZIEEMOKIZH T 55
R, EXGFOHER LN S, TIN50 2 —
DT ACEHIM L 2RISR A - B, s
WLEYALICET AERDE L b, ALY IO
TH (GE) bEWEENH L (5, F£e), /-
WA P CHOI IDEHKITEEFETH S,

NI IICEENLEALH L F— 7 — ikt &
b &I (k) ), TERLW (ERL2o72, 9
T, [&RT (@], TH%l [E&] T,
TR ZolEx»Ic [RFE] [ FoT7LA7r—7

BT L HEE (B, T#] o83 51033
BNl W) L, L CFE, Loa Y, Amazon
HAY Y=L VEa—ERWIZIIFALETH S (KT,
EXO7EN)y TT INAF - LT, 2
Moz T (R, Thedr), T, [THhER] %
it b daInF—U—FeLTbb, 2FD
INLZODH A T, MErELFICETAOT
DA 7% L & H—FIIFATHICWAHDO T I 2 =27
LINBEY, BRFRWLFEY KBS ITo 72 &
W RBRICE D EHEMEIN T LD TH DL, —EH
DATINTHI 22— 7 2ORFITHIFL SN TS
BEENRTWVWAEESEZ b,

botdbIhs=o0% 4 FThH, MLE, FE
b LMz E Kb L —HE) LA X =T DI
B, OEBEIMLST 2 I ICRTHR S, TR
AR A E ILOFET, MEZHFEY © HALAE
RNEEZTHLEVH)MEITFOII L, S
NTWBDIZEICHZ=2D% A b ERIBETH S,

BoTabIZ, MLFIEZ, TTOHERTEL
DHETHHELTE, KR, Fizs, #
LEFNIEIIDANTHOEE SN TWD, KigLDFE
JHTHIBRA-L ), WhHEZwECHMEN-ERE - H
RCINHKEMLEPSEHMTEEIN TS LW
I DIIFICAEFHE L Z L TlE RV FRIZH 20D
59, %122, WLERIELOSET, BHIE
ZDEMTH D L\ ) FIRAFITFDSHEA TV 2 AN
FEIND, Tk, o) T €0
72EZIE [VNHEEEZIIHNFIZD, FIFEE
ZIEWH] LA A=V R D D T LD EE
LD o BRRTZIKIZE 3 2 KB E A H S
HLGEILBEST, 728212 [BHE S I
PEIXZ, EAFIZTIEFAITYMH] L) A x—
TORELERENH SN L VLN D B,

ARBFZETIERIS, BICER LN LIFEO LY
32—V T A, [hEIa—T7 AU0meif (09
DWRA) [ ETEFTOTLI 2=V 7 4 IZFHHL,
W B Y E NEERE T, S0 X D) RERN RS
NTWDLDOPERRDLZ L ET 5, FHlTHA L FH
BT, BICAEETa A ICELTED L) 2 R
Hhx L, AftoRE T — »FIFZ, T
OFFENIEL T, &9\ BRSLBMNZIT, HiL
HHOEILE EDLH I TVWE00% 5,

_44_



=5 #HwBHFEICET SRy FO2ZDH (Z02).

Table 5 Examples of online reviews for Umekama: Part 2.
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Table 6 Examples of online reviews for Minamoto: Part 2.
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Table 7 Appearance frequency of specific words in the reviews for Umekama and

Minamoto: Part 2.
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Tourists and Other Visitor Attitudes towards the Omicho Market
(in Kanazawa, Japan) and the “Kaisen-don” Dish

Kiyomi HAYASHI**

Abstract

This research examines the behavior of visitors and their attitudes toward the Omicho Market in
Kanazawa, Japan, and a specific meal offered there called “kaisen-don” (a rice-bow! dish topped with
sliced raw fish). A web-based questionnaire was conducted on participants (mostly tourists) who visited
the Omicho Market. The results found that approximately 60% of the participants ate kaisen-don. For
most of these, particularly younger people, eating kaisen-don was the primary purpose of their visit to
the Omicho Market. The two main reasons given for eating kaisen-don included: a) eating kaisen-don
brings a feeling of satisfaction of having really visited the Omicho Market and Kanazawa, and b) that the
unique dish is highly recommended in tourist guidebooks. These reasons were given overall regardless
of the participants' ages, and aside from their food preferences regarding kaisen-don itself and seafood in
general. The factors that were considered when ordering kaisen-don included the quality of the dish, the
variety of seafood toppings, its large volume, and whether or not local fish were used. Many participants
held opinions that being served kaisen-don was a typical scene at the Omicho Market. The results also
indicated that many participants enjoyed attractions besides kaisen-don at the Omicho Market, such as
window-shopping and eating other seafood dishes, including sushi. Participants in this study appreciated
their experiences of visiting the Omicho Market, of consuming kaisen-don, and of receiving explanations
from the market staff regarding seafood. They also appreciated receiving cooking tips and having
opportunities to learn about and to taste new types of seafood.

Key Words: Omicho market, kaisen-don, behavior, attitude, visitor
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Table 1 Description of Omicho Market

(Kanazawa City/Ishikawa Prefecture Tourism Site, Omicho Market Website).
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Fig. 1 Distribution of stores in Omicho Market.
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Fig. 2 Kaisen-don sales seen at Omicho Market.
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Table 2 Examples of references to the current status of the market and seafood bowls by people involved
in the Omicho Market.
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Table 4 Reason for eating Kaisen-don.
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Table 5 Viewpoints that were important or noteworthy when ordering Kaisen-don.
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Table 6 Impressions of eating Kaisen-don.
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Table 7 Actions other than eating Kaisen-don.
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Table 8 Impressions and comments about Omicho Market.
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Table 9 Attitudes of the landscape involved in selling
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Examining the Current Situation and Future Prospects regarding “Honkosan”
Ceremonial Cuisine in the Mount Hakusan Biosphere Reserve Area:
A Case Study in the Shiramine, Gokayama, and Katsuyama Areas

Keiko KASEI'* and Koji NAKAMURA?

Abstract

“Honkosan cuisine” is a traditional cuisine that has its origins in dishes served during Buddhist
religious events. This cuisine can be found throughout the Hokuriku region. There are local differences in
this cuisine in terms of cooking methods (including the ingredients, cooking methods, serving methods,
etc.), opportunities for serving it, and how knowledge of the cuisine is passed on to future generations.
In this article, we aim to report the current situation regarding Honkosan cuisine in the Mount Hakusan
Biosphere Reserve areas (also referred to as the Hakusan UNESCO Eco Park area). We gathered
information from three districts: Shiramine (in Ishikawa Prefecture), Gokayama (in Toyama Prefecture),
and Katsuyama (in Fukui Prefecture) by interviewing local residents about the condition of Honkosan

cuisine in the past and the present, as well as the challenges involved in transferring knowledge of the
cuisine to future generations.

Key Words: Mount Hakusan Biosphere Reserve, Honkosan-cuisine, living in harmony with nature,
ecosystem and biodiversity service, transfer traditional culture, reactivation of local
communities
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AT S AKHO RS EEIZTETT L T 5
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R ADHEIZ, 1 FAZ SARHIZO W TR

M1 BETYT7IZETHBEMIOFERDIFAC SAHE
DEERE (EANEMH).

Fig. 1 Venus for Honkosan cuisine in Shiramine Area on
the 40s of Showa (personally provided).
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Fig. 2 Venus for Honkosan cuisine in Shiramine Area on
the 40s of Showa (personally provided).
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Fig. 3 Registration range of Hakusan UNESCO BR and
location of three target areas (Source: GISMAP).
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B4 AETYTOREAZSAMBICETIEEZLOMOEER (AR
DHFERIDEFI DYFIZHE) .

Fig. 4 Bowl arrangement on the serving tray for Honkosan cuisine in
Shiramine Area.

®1 HEIUTZOEFEAZSAHRE -BHOYR L (REFNOHRFEIIRIADEKE & XIG).

Table 1 List of bowls for Honkosan-Cuisine in Shiramine Area (Numeral at leftmost
column correspond to that in Fig. 4).

[ARE 4N % #
1 |/NE TAX,
2 | ZzE9m yLary, =T r
3| EyvAM | EryxAOMAY (I~ HIz, 7 VIMI, 7TV, Y THIR)
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6 |Favr ELHIUT
7| E Wb Wi, Py A€, S A E, FRY, A8 T
8 | v~ hi H
9 |ith HEH (A0 b7 7, 7H3), FA23i (Fra, b7, ZFHTF)
10 eFEY F 2z
11 [ZEoFI0 K, TLE (BDFE). Y. NN
=2 ABIVTIZETAEFEACIAREBETE HEDY X b
Table 2 List of Hikimon menus for Honkosa-Cuisine in Shiramine Area.
v &£ R T A= Ay H s By oy
BRoEY LAy, ZvVy, TRATI |\ LAy, 2T
oA, T, aITI, NT
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- FARY
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B A0 FAavE SN (FET)
Wty | % - ol | TAT XATT AT T
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o< A, U NI TH
SNIZADNIZE N = SN 4 (= IV

ISR 2 7IN) 5T (1% % 8] 74 €. f
PR [z zEM] =713, 7HE,
IO
; . IavA, ZrVr, FAay
A (fizrEM] 713, o<
E’Ed)% [J—[;T; oA, TTENTH T

TR, 7R YTV
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Table 3 List of Honkosan cusine ingredients for Honkosan- cuisine in Shiramine Area.
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1 |/RNEL /N Y. Tk
2 |2 F510 yAL4ay, =T gALary, =T v
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10/ veFEy |HK2BH
1| mrm ig\j?a/\vﬁi\ = o 2

X5

HETYT70as Y ak

Fig. 5 Kokusho bowl in the Shiramine area.
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Table 4 List of bowls for Honkosan - Cuisine in Gokayama Area (Numeral at leftmost column

correspond to that in Fig. 6).

WD 4R v} #
1 |B05 WS (F720&0 by 7). R, ARY T
2 | VR <A (FUhFTR)
3 | HEE Ty =T v, T LA (THYR)
4 | wBSARTY L HM

F 7)) F At (423,
7 AEH GE. AT 2V, YA E, 20TV Y)

VYT, KBTS S

Yrv A1l oA OMzW (ZI~Miz, Z VI, hIVHAZ. ¥IHZ)
LXES # 52

M6 RBEUTIVTDEFAZSAREBICEITLHEEZLEDOHED
RER (AADHFIRIOEINDEFIZHIL).

Fig. 6 Bowl arrangement on the serving tray for Honkosan
cuisine in Gokayama Area (Numeral in the circle
corresponds to that in the left most column of Table 4).
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Table 5 List of Hikimon menus for Honkosan-Cuisine in Gokayama Area.
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Table 6 List of Honkosan-cusine ingredients for Honkosan cuisine in Gokayama Area.
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Fig. 7 Bowl arrangement on the serving tray for Honkosan

cuisine in Katsuyama Area (Numeral in the circle
corresponds to that in the left most column of Table7).
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Table 7 List of bowls for Honkosan-Cuisine in Katsuyama Area (Numeral at leftmost column correspond to that in Fig. 7).
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Table 8 List of Hikimon menus for Honkosan-cuisine in Katsuyama Area.
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Table 9 List of Honkosan-cuisine ingredients for Honkosan-cuisine in Katsuyama Area.
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