& KEWF - LEHE #RYU R~

FRA Japan Fisheries Research and Education Agency Institutional Repository

A XTI A D FEHHAS

EE&: Japanese

HARE : KEKRFER

~FHH: 2024-10-11

F—7—FK (Ja):

F*—7— K (En): Japanese Scallop; dorsal respiratory
expansion; dorsal bend of filament; inter-laminar
connecting vessel; lobe of lip-apparatus; ventral bend
of filament

fEpkE: LT, B—, N, &, #H, &&

X—=ILT7 KL R:

FfE: KEEMRR - HBEIE
https://fra.repo.nii.ac.jp/records/2012096

This work is licensed under a Creative Commons
Attribution 4.0 International License.



http://creativecommons.org/licenses/by/4.0/

Journal of National Fisheries University 65 (3) 167-184 (2017)

K5 7 H A OIS

TE— - A

I S

Histological Structure of Ctenidium of the Japanese Scallop
Patinopecten yessoensis

Ken-ichi Yamamoto, Akira Araki and Takeshi Handa'

Abstract : The structure of the ctenidium of the Japanese Scallop Patinopecten yessoensis was histologically

examined. In the ventral bend, the principal and the ordinary filaments, joined each other by the cilia, were
flattened and bent. The tip of the ventral bend had no specialized trough, nor the food groove. The inside
surface of the dorsal bend formed the based ciliated tract and the outer surface was not fused to the mantle

and visceral mass. In the inside of the dorsal bend, each vessel of the principal and the ordinary filaments are

coupled together. The dorsal respiratory expansion was developed on the branchial cavity side of the

principal filament. The vessel of dorsal respiratory expansion connects the vessel of principal filament and the

inter-laminar connecting vessel. The lips are composed by two lobes of lip-apparatus on the upper lip and by

three lobes of lip-apparatus on the lower lip. The lobes are composed of branched lobules on the lip-apparatus.

Key words : Japanese Scallop; dorsal respiratory expansion; dorsal bend of filament; inter-laminar connecting

vessel; lobe of lip-apparatus; ventral bend of filament.
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(Servatrina) lischkeana, 71 ¥ B A ¥ ¥ F 4ot v ¥
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A 7 KHFB D~ H ¥ Crassostrea gigas BL [ ¥ RXFTF
Ostrea denselamellosa, Y WA T VH L HF &< Afo7s
< & 4 A Sinonovacula constricta, %57 H A RO T H 4
Solen strictus DEROREIEZ HHWEMITES P LTE
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TodbeTlRAESEEL:. RWT, HOIMOEL< Y
AV AREHEY 122~ A BHEBE L THRAREME S
72%%, Davidson #'¥ THIE L7z, MBMEARREERICH -
T85 7 4 K (10m) Z2VERL, 7H 8@ L CEY
BEMSECHE LY, THEVRAR, FFUEIEFAI
BRI BHE, BHEEBYER,IRDSTH I LT
BRI LG, BEERZRANRS L TR Ek LT
BEE L7z

B, MBEROWKOFINERT 2010, FERHHE
X ABMABOERLERAIHEA L7,

BREIVUEBE

HEKE

R TN A O, REHOMHRKY TOLH SR &
12, HHEAZE (OLO) DEEZEWFMIE AR (DB) kst
s EEKRE (BTO) %A Twb (Figs. 1IC F 2E F;
3A, B), WEIRNE (ILD OSZEEMEMIT (DB) 1A
IAERLEE BTD #MATvw5s (Figs. 1C F; 3C, D)o
SHMEANZE TLO) EAEESE (OLD oS&IICEMsEE
NAEEER BTL) 2L Twb (Figs. 1ICE), Th
LOEXEEREOHEIZVWTNOHE (CL) TEDbDATY
% (Figs. 1E; 3A-D)e 2D &) 2t w5751 EH
LAY HTABOLF Y ETHIRDLATNSY,

ATV FATA, AFYFALa, wX, 7aAvi54,
raFavhi4, VITrILASE, 4 8EFTEF, IAF,
TrXH 4R T4 ORE#IE, SHEAEEERE
(BTO) TIISMBENIEDRER % HEE T 2 /MBS EREEZD
JECHRSh, REAELKE BTD TRNENEDRE
EBafidd 2 NENESEROBETHE S h, NIMESA
BHEE BTL) TRABAEEAEAEOBEZHEET
BERETHEEESNTWEYBO, Xy 554 Ti, Thb
OREOWEE R > T, REROMINT? THHLH»
HEHIC, AV EY LA, SEAEEREE (BTO)
BEEREB LTRSS EIRICER L, BELA&ELRD
HiRETHK SN Tw5 (Figs. 1F; 2E, F; 3A, B). A
CHEEREREE BTD b HERB X UFEAMERIC
Bl L, RELA-ZEAROMEZAMTHERINTVS (Figs.
1F; 3C, D), WM NERIKHE (BTL) 13, Ht4Eo%
BRE BT M & LBURDIHENIED & & AL
POEVEVIZEE R ERE2HEFOMEL LT
VBRI EFMLNTWEMY, HGHETH, WIMEARLE

Ki# (BTL) ORMEIIERTHR SN, ZHEROHMHM
ETCELN T BT IFHZAIND (Figs. 1D, E)o 2O
£, RYFHADEEEEORTE, Ay L
FHIC, WTNDER TR SNIBEE 2o TV AiEs
T, ®% 774 OX#EKHE (BTL BTO, BTD TOHF
OERIE R UAZXHT A EICE T Pecten maximus,
Chlamys distorta, C. tigerina 3 & U°C. operdularis®™® THi &4
TwaLH, MEEHTERIHE TIThN TV 5 L
WIns,

TSR SR

SMEAE (OLO) B X UWEANE (ILD) OEEEMRE
B (OB) X, ¥ ¥ = 9 ¥ ¥ % & Placopecten magellanicus™
ReAyFY LA, WThLEROERITILEA -
THRERTHEE 2oTw5s (Figs. 1F; 2E, F; 3A-D),
HRIERMEHE (DB) ONHIZEE 6% O E TE
KEh, #FE CL) TEbhTw3 (Figs. 2D; 3A-D),
S, EREMETOBRE™? TIHREIND LI,
NEEMSEE#EZ (FOC) B L UHEBAESER (FIC) 2°
BRI & ET 2 72 OIS TH B 2 LG
6 bR SN

—%, MELTREBL (DB) % &M TEROELT

BEAIZUNT 5 &, BELAERPIZIZRE CETIED,
ﬁﬁw@%ﬁ#%%(d&?%%éht%ﬁ%%#:&
P, BEARLFEREXT S EEE L (Fig 2C,
D)o L L, BEROETIIHDICYINT 2L, HEIETH
JRHE (DB) » oA ENEERR (FOC) OBTIE, &
R DRIGDONERBEWISER L T A BEER SR
% (Figs. 2, F; 3A-D)o T X5 Zlflktgr o, &%
DOME ZEES MWL (DB) A 5% T TOMTIXA
BEBE-TWEEEZ BID,

EREE NG {72 Bl R
AIHXAFA, AFHFALra, wx, FaAYSS,

raFay i, VIry45F 45 KFF, whF,

THERETARTTFHA T, BEENREELE (VB)
BEWERE L TV A, 2 s AT, &%
BoEBIEYEBNENIIGEL, EVETHERTLELD
MEZHEHELTVAEI EFMOENTNRETBE | h)

Ry FH A OBERMNEHE (VB) &, <YV v F
e® LFEMC, E8% (PF) L¥E%R (OF) »9MERN%E
P OIIANEN, BB VIZHESAED O NEENE LR
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LCIED, R0 BEWHERERE (CD) O#FE (CL)
TEE L2 oRMEIME SN S (Figs. 2E, F; 4C, D),
o T, BEEMEME (VB) & FER (PF) LHR
% (OF) 8B L7-220 OB L& T, EWEI#ED
Sz (Figs. 2B, F; 4C, D)o & 72, SR MR di 55 (VB)
Tit, BEVOEAOMEBEILERLTEST, o THE
T ERE L RGEME D ED Sh i (Fig 4E),

LHL, SF¥FHA4 LAKICERRZR - vwed=T
¥V e TR, MoZHEOEYHE L FRICEER TR
BEAE#RRE SN BB T, To%EREEROAM
NEEN T ABRFERRSETHEEShTWwa?, Zhb
DT EPS, FFFHA TR, WECHRL-BE
B o—8iE, SRR MO & 2 ER O T HNEE
nNTwa EHEHIND,

SRS

RE T HA TR, BONELSNEOHNT 2 £i% (PF)
DR, IRXTRLRESCHEORFRTEEI T=ARE 2
LCERLEEEREK ICM) TEELTwA EWmES
NTWwa2, MgEr sy, BEEEE ICM) 20K
HENEOMN T L EER PF) oM EEL TV 55
THHERSND (Fig. 5BE). F7:, BMIEFEE ICM) o
PRI AR L T 2 B3ERIEME (VICM) 2N L
BEOZhZFhOEERAME (VPF) OMzEKLTHS
BHLHREENS (Fig 5E).

3, RAEETY LR, %R PF) LEMAE
(&) WCRAZHEAOERSR (OF) #—#E LTSI
L7:#i#EL o> T3 (Fig. 6B)e SO DD, w577
FAu, =7, Favi4Y eruFavi4? LR
¥ D Heterorhabdic #3%* 2RT 2L FHLDTh B,

F/z, BB LAFEAOES L UEEA L EEROBIL,
BEAEET LRI, SRERE (CD) O8E (CL)
TEESNTwS (Figs. 6C, E)o BREMRE (CD) Ol
i, FEARME (VOF) »2wWixEERMNE (VPF)
LEBLTHDEZ R ENS (Figs. 5E 6C, E),

FEEARATETFRE
RITFHIREFTIXBRBLTCWB AL ¥ Y FA R0 B

T, EATEREE (DRE) 28 (CA) 2 L%

OHL2OREETOEMAOEEMICERAL TSI L

BHLENTVBED, k& FH AL Th, FEAEETRE
(DRE) x84 (PF) LMEMEZME ICV) OoM*%
EELTWBERTFHERENS (Figs. 1D; 5C; 6D; 7D)o
BT oG T, EEATHETERE (DRE) i1,
WA LA EERENE (VDRE) & %o TwaHF
BB E NS (Fig 5C)o T 0 885 T T IR L1 3
(VDRE) &, SEME&KENE (VICM, Fig. 5E) & R
CZHOWRDMERETHREINBEROBETH L LEZ
b5h5 (Fig 5C)o LA L, TEAWEIHEE (DRE) @
—Ui % BT L T A MIBEMEENE (CV) LEEREk
i (VICM) i, BiZ3 79 cmEri Rk
Ty, BEREFET>CRIERS (Fig 5D)o

BEMEREDE

EMEREME (ICV) BAEEIK (ABV) #5450k
LT 3BT EcBgE s ns (Fig 70). ABEIK
(ABV) b3 L 7%, MEMEANE ICV) ixHEs
#HR (EBV) 2520 LCH#E LT 5 AR ME (VPF)
EEM L TEBELREHTREE (DRE) 2#ET 5 (Fig
D). RIFEORRIC, FHAFTEMEE (DRE) OoRNEHIEE
R TEITREME (VDRE) & %&oT, SB3EMEEEME
(ICV) & EMAMmME (VPF) 0B %ZEREL T3 (Fig
5C)o TO &) REEEEMELAME (ICV) &, REHOM
HFERED TLHS SR L DI, EMAYERRE (DRE)
OMEMONFZENELNEOLER (BH) »oHED
WR20RI T TR, KNTHEEEEE (ICM) off
oS gz Bl L CET L CRESAENS (DB) T
IZELTWwW3 (Fig. 7E)

m &
BETOMMEIE, U EOBERPS, RO ICHHESN
% (Fig 7TE)o FEmitis, AR (ABV) »SEE3EM
HEEME JCV) ~@MBL T, EEATEPEE (DRE)
OO, R CEEEZE ICM) OEEEMOH
BERNCHETHMEEIE (OB) ET 5, EELHE
HE (DB) Tik, FEAME (VPF) LBEHOFHRIM
% (VOF) I &sh, ThEFhOBLROMENETN
THE#HR EBV) KEL, O, @ETMNEHLET
OHEBIIFEARME (VOF) TRREEABICHMTILT
HEER (EBV) KEoTwb, —J, MEO—ERIE,
S\ERERNE (ICV) FEERTHEFEE (DRE) o4t
BERNLHEIC, FIME ICV) 25 E65T HIFRE
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(DRE) oi% (EE#RTEFREmE) % &8k L CHY
T2 EETT S EEARME (VPF) ~H L, HE
Bk (EBV) ICE 5, SEMEMLLE (ICV) 2EhsM
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28179 2 EAME (VPF) ~l L, HEE#Hk (EBV)
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#
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TAYHAY, raFavha®, VI ry45¥0 4
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7w (Figs. 8B; 11H, Do

L2L, Bf (LP) oEMOHE (POG) B X UIAI
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ZRLTWAS (Figs. 9C, D; 10E-G; 11H) .

=

7

B E

REFHADE L) &, 7avH547, zaFaviy
48, =XV < HFD L yRTFY LELLRERY,
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D RIBEOWER, ETOBEORBIVAZHEELT, B
RICED LN BB T 2B L, PEIHAETILA
B ROB L BB RE ) AKE OZAE2 S I 2 By 5 1%
HERLTWBEEDRTREDY,

RY T A DL T BRI, SRl
T FEER & FERPRT LRl L CBEWP#METE
EL, BEWESBEL T2, EEFMEHIETE, &
TR & 2o TV 5%, SHINIS B AESL & H25%
Lvy, SIEFHRBBONSIIEMROMEIELSE L7
gL 2o Twh, FEROMEEAICERT 2 FEATH
MPRRE L, EERIME &R M EE L Ty 5,
BRERIZ20ETEIZIOOEROEETEDLITY
%o BEIHSPNLIBNECHERL SR TWS

X m

1) FE®—RE: % 4 5% (Pinnajaponica Reeve) DIFE] B
M, 26, 15-20, 29-34, 57-60, 79-82 (1912)

2) MEFH HI oA (EHKE) BHN =EEAR
¥ (1952)

3) Mk ER MBS —E8: ¥ v F a A A Pinctada
maxima (JAMESON) ®f#&. R#EX KM, 16, 1-23
(1957)

4) WRIEA, BaFE, WER - 1 7 F a 7 & A Hyriopsis
schlegeli DR, IRKFHTHL, 13, 61-74 (1963)

5) WmE—, FHEE : 559 F 4 F 4 OHEE KKE
B4k, 61, 123-142 (2013)

6) WtHE—, FHEE: ATV F A v aoilEE
3R, 61, 143-155 (2013)

7) WE—, FHEE v ROBLERB L HELED
TG, AR KARRTSR, 59, 92-120 (2011)

8) WE—, FHERE EMEM : 7avH A OEE
IRRHEHFHE, 57, 81-110 (2008)

9) WE— FHEE: 7 0F a3 v F 4 O EEROE
KRB, 59, 53-73 (2010)

10) hoE—, RS, FHEE) 7y 4 7 FOMEE.
KRB, 64, 144-171 (2016)

WIVN:

B



R T A DU 171

11) Wm#E—, FHEEE, "R b7 FOukE KX
Bk, 64, 120-142 (2016)

12) hmdE—, FEEE R 5 T 01 OREE. KRBT,
63, 189-208 (2015)

13) WmdE—, FHER 4 &80 O E. KRR,
63, 69-82 (2015)

14) ipedE—, FHEE <03 OBEE. KPR, 61,
190-210 (2013)

15) W& —, FR&, FHES 77235 1 O
IKIALT R, 64, 104-119 (2016)

16) ItdE—, EHEE, TR =77 O#fEE KK
HEMFER, 64, 204-220 (2016)

17) BAET - AALEEAERE BRE5EE (). ]iE
REHRES (2000)

18) Namba K, Kobayashi S, Aida K, Uematsu M, Yoshida
Y, Kondo K, Miyata Y: Persistent relaxation of the
adductor muscle of oyster Crassostrea gigas induced
by magnesium ion. Fish Sci, 61, 241-244 (1995)

19) Bell T A, Lightner D V: A Handbook of Normal
Penaeid Shrimp Histology. World Aquaculture
Society, USA, 2 (1988)

20) Wm#E—, FHEEE: AYF4 B EHERBoRER
M OREIL. AKREHTER, 59, 121-148 (2011)

21) Atkins D: On the ciliary mechanisms and
interrelationships of lamellibranchs. Part III. Types
of lamellibranch gills and their food currents. OJ
Microsc Sci, 79, 375-421 (1937)

22) Beninger PG, Ward JE, MacDonald BA, Thompson
RJ: Gill function and particle transport in Placopecten
magellanicus (Mollusca: Bivalvia) as revealed using

video endoscopy. Mar Biol, 114, 281-288 (1992)

23)

24)

25)

26)

27)

28)

29)

Beninger PG, Pennec ML, Salaun M: New
observations of the gills of Placopeten magellanicus
(Mollusca: Bivalvia) , and implications for nutrition. I.
General anatomy and surface microanatomy. Mar
Biol, 98, 61-70 (1988)

Dufour SC, Beninger PG: A functional interpretation
of the cilia and mucocyte distributions on the
abfrontal surface of bivalve gills. Mar Biol, 138, 295-
309 (2001)

Beninger PG, Auffret M, Pennec ML: Peribuccal
organs of Placopeten magellanicus and Chlamys varia
(Mollusca: Bivalvia) : structure, ultrastructure and
implications for feeding. I. The labial palps. Mar Biol,
107, 215-223 (1990)

Beninger PG, Pennec ML, Auffret M: Peribuccal
organs of Placopeten magellanicus and Chlamys varia
(Mollusca: Bivalvia) : structure, ultrastructure and
implications for feeding. II. The lips. Mar Biol, 107,
225233 (1990)

Gilmour THJ: The structure, ciliation and function of
the lip-apparatus of Lima and Pecten [ Lamellibranchia
1. J mar biol Ass UK, 44, 485-498 (1964)

Morton B: A comparison of lip structure and
function correlated with other aspects of the
functional morphology of Lima lima, Limaria
(Platilimaria) fragilis, and Limaria (Platilimaria)
hongkongensis sp. nov. (Bivalvia: Limacea). Can J
Zool, 57, 728742 (1979)

Yonge CM: Observations on Pedum spondyloideum
(Chemnitz) Gmelin, a scallop associated with reef-
building corals. Proc malac Soc Lond, 37, 311-323(1967)



172 Wre, %A, £H
Short forms used in the figures
ABYV, afferent branchial vein NEEERR
AD, adductor muscle BAR
BC, branchial cavity i =
BTI based ciliated tract of inner lamina of inner ctenidium PIERNFEREE

BTL, based ciliated tract of inner lamina of outer ctenidium and outer lamina of inner ctenidium

ASHBAN AR
BTO, based ciliated tract of outer lamina of outer ctenidium MRS TR
CA, ctenidial axis i
CD, ciliary disc APt g
CL, cilium BE
DRE, dorsal respiratory expansion TR T PR
DB, dorsal bend of filament 8 2 4R e 5
EBV, efferent branchial vein R ERIR
FCL, frontal cilia HI#E
FIC, fused border of inner lamina of inner ctenidium PR ZE &%
FOC, fused border of outer lamina of outer ctenidium SRS SRS E
IC, inner ctenidium P
ICM, inter-laminar connecting membrane 5 R A
ICV, inter-laminar connecting vessel B ) LS M0
ILL inner lamina of inner ctenidium HNER3E
ILO, inner lamina of outer ctenidium AR PIE
L, lip =3
LCL, lateral cilia HHE
LLL, left lower lip of labial palp ETESRF
LO, lobe of lip-apparatus 3
LOB, lobule of lip-apparatus e /NEE
LOG, lateral oral groove of labial palp ([ pAmE:
LP, labial palp =5
LUL, left upper lip of labial palp ELEER
MT, mantle SER
OC, outer ctenidium S
OF, ordinary filament oy
OLL outer lamina of inner ctenidium R4 2E
OLO, outer lamina of outer ctenidium MBIV ZE
PF, principal filament ESP
POG, proximal oral groove of labial palp EA O
RLL, right lower lip of labial palp HTESR
RUL, right upper lip of labial palp HEER

SM, suspensory membrane of filament
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SML, suspensory membrane of labial palp B IR
VB, ventral bend of filament S 5% R 4R I oy
VDRE, vessel of dorsal respiratory expansion FEB T T PO L 1
VICM, vessel of inter-laminar connecting membrane S A R 1
VM, visceral mass P figst
VOF, vessel of ordinary filament EHR M

F 4

VPF, vessel of principal filament
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Fig. 1. Histological sections of the based ciliated tract of the ctenidium in the Japanese scallop Patinopecten yessoensis.
Fig. 1A, Left side view of the soft part after removal of the left mantle and left shell; Fig. 1B, Surface of the left
outer ctenidium; Fig. 1C, Vertical section of the inner and outer ctenidia; Oblique and vertical red lines in Figs.
1A and B, Cutting-plane lines of sections shown in Figs. 1C-F and the letter attached to the terminal of each red
line correspond to that of figure; Fig. 1D, Based ciliated tract of inner lamina of outer ctenidium and outer lamina
of inner ctenidium (BTL) ; Fig. E, Magnified view of BTL in Fig. D; Fig. F, Based ciliated tract of outer lamina of
outer ctenidium (BTO) and based ciliated tract of inner lamina of inner ctenidium (BTI) . Scale bar in Fig. 1A =1
cm, the bars in Figs. 1B-D and F = 1 mm, and the bar in Fig. 1E = 100 gm. Azan stain.
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Fig. 2. Histological sections of the dorsal bend of filament in the Japanese scallop. Fig. 2A, Left side view of the soft part
after removal of the left mantle and left shell; Fig. 2B, Vertical section of the dorsal bend of filament of outer
ctenidium; Red lines in the Figs. 2A and B, Cutting-plane lines of histological sections shown in Figs. 2C-F and
the letter attached to the terminal of each red line correspond to that of figure; Fig. 2C, Vertical section of the
dorsal bend of filament of outer ctenidium; Fig. 2D, Magnified figure of appropriate parts of Fig. 2C; Figs. 2E and
F, Vertical sections of the dorsal bend of filament of outer ctenidium. Scale bar in Fig. 2A = 1 cm, and the bars
in Figs. 2B and C = 1 mm, and the bars in Figs. 2D-F = 100 ym. Azan stain.
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Fig. 3. Histological sections of the based ciliated tract of laminae of ctenidium in the Japanese scallop. Figs. 3A and B,
Based ciliated tracts of outer lamina of outer ctenidium (BTO) ; Figs. 3C and D, Based ciliated tracts of inner
lamina of inner ctenidium (BTI) . Scale bars = 100 #gm. Azan stain.
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Fig. 4. Histological sections of the ventral bend of filament in the Japanese scallop. Fig. 4A, Left side view of the soft
part after removal of the left mantle and left shell; Fig. 4B, Vertical section of the inner and outer ctenidia. Red
lines in Figs. 4A and B correspond to the cutting-plane lines of histological section shown in Figs. 4C and D, and
Fig. 4E, respectively. Scale bar in Fig. 4A = 1 cm, the bar in Fig. 4B = 1 mm, and the bars in Figs. 4C-E = 100 pm.
Azan stain.
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Fig. 5. Histological sections of the dorsal respiratory expansion and inter-laminar connecting membrane of the Japanese
scallop. Figs. 5A and B, Vertical sections of the ctenidia; Cross red lines in Figs. 5A and B, Cutting-plane lines of
histological sections shown in Figs. 5C-E and the letter attached to the terminal of each red line correspond to that
of figure; Fig. 5C, Dorsal respiratory expansion (DRE) ; Fig. 5D, DRE and inter-laminar connecting membrane (ICM)
; Fig. 5E, ICM. Scale bars in Figs. 5A and B = 1 mm and the bars in Figs. 5C-E = 100 #gm. Azan stain.
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Fig. 6. Histological cross sections of the filaments of the Japanese scallop. Fig. 6A represents the vertical section of the
ctenidia; Cross and vertical red lines in Fig. 6A, Cutting-plane lines of histological sections shown in Figs. 6B-E and
the letter attached to the terminal of each red line correspond to that of figure; Fig. 6B, Ordinary and principal
filaments; Fig. 6C, Vertical section of the ciliary disc; Fig. 6D, Cross section of the ciliary disc; Fig. 6E, Magnified
figure of the ciliary discs in Fig. 6D. Scale bar in Fig. 6A = 1 mm and the bars in Figs. 6B-E = 100 um. Azan stain.
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Fig. 7. Histological sections of the dorsal respiratory expansion of the Japanese scallop. Fig. 7A, Left side view of the soft
part after removal of the left mantle; Fig. 7B, Surface of the left outer ctenidium; Oblique and vertical red lines in
Figs. 7A and B, Cutting-plane lines of histological sections shown in Figs. 7C-E and the letter attached to the
terminal of each red line correspond to that of figure; Figs. 7C and D, Dorsal respiratory expansion. Fig. 7E shows
the blood circulation in the inter-laminar connecting vessel (red line) , and the vessels of principal and ordinary
filaments (blue line) . Scale bars in Figs. 7A and B = 1 mm, and the bars in Figs. 7C-E = 100 gm. Azan stain.
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Fig. 8. Histological horizontal section of labial palp of the Japanese scallop. Fig. 8A, External view of the labial palp and
the ctenidium; Oblique red line in Fig. 8A, Cutting-plane lines of histological section shown in Fig. 8B; Fig. 8B,
Oblique section of labial palp and the ctenidia; Figs. 8C-F, Magnified figure of appropriate parts of Fig. 8B; Figs.
8C, Magnified figure of the ventral bends of filaments; Fig. 8D, Suspensory membrane of labial palp in the left
lower lip of labial palp; Fig. 8E, Dorsal bent of the inner lamina of outer ctenidium; Fig. 8F, Suspensory
membrane of labial palp in the left upper lip of labial palp. Scale bar in Fig. 8A = 1 c¢m, the bar in Fig. 8B = 1
mm, and the bars in Figs. 8C-E = 100 um. Azan stain.
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Fig. 9. Histological sections of the lobe of lip-apparatus of the Japanese scallop. Fig. 9A represents the ventral-outside
view of the lobe of lip-apparatus. Fig. 9B to Fig. 11H are horizontally sectioned from ventral side to dorsal side of
lobe in sequence. Scale bar in Fig. 9A = 1 cm, and the bars in Figs. 9B-D = 100 #m. Azan stain.
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Fig. 10. Histological horizontal sections of lobe of lip-apparatus in the Japanese scallop. The figures are continued
alphabetically from Figs. 9B-D to Figs. 10E-G. Scale bars = 100 #m. Azan stain.
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Fig. 11. Histological horizontal sections of lobe of lip-apparatus in the Japanese scallop. The figure of Fig. 11H is
continued alphabetically from Fig. 10E-G. Figs. 11I-L are magnified figure of appropriate parts of Fig. 11H. Fig.
11H, Horizontal section of the lobe of lip-apparatus; Fig. 111, Suspensory membrane of labial palp in the left
lower lip of labial palp; Fig. 11], Lateral oral groove of labial palp; Figs. 11K and L, Lobule of lip-apparatus. Scale
bars = 100 um. Azan stain.



