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Anatomical Structure of Ctenidium of the Noble Scallop
Mimachlamys nobilis

Ken-ichi Yamamoto, Takeshi Handa ! and Akira Araki

Abstract : The structure of the ctenidium of the Noble scallop Mimachlamys nobilis was examined.

The border of the inner lamina of outer ctenidium and the outer lamina of inner ctenidium was fixed on

the adductor muscle with the suspensory membrane of filament. The outer lamina of inner ctenidium

and the inner lamina of outer ctenidium were reinforced with the dorsal respiratory expansion. Both

the fused border of inner lamina of inner ctenidium and the fused border of outer lamina of outer

ctenidium had the structure with which they were possible to peel off at high water pressure. The mouth

was covered with the well developed lobe of lip-apparatus. The gill type showed the heterorhabdic

filibranch: The principal filaments between inner and outer lamina were joined with the inter-laminar

connecting membrane. The principal filament and the ordinary filament, and the adjacent ordinary

filaments were connected with the ciliary discs.

Key words : Noble scallop; dorsal respiratory expansion; heterorhabdic filibranch; inter-laminar

connecting membrane; lobe of the lip-apparatus; suspensory membrane.
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#8721 J X 72 #% Davidson iR ¥ THEIE L, FAKBEME T
ofhEZ8ig L.

ERBELUER

AT, EBHRICHET S ERYTHA P LRI
xERELSHT, #8(CT)DELICHENT, TNTNH
IZHE O TR (AD) S i BE (VM) % 85 H & & 7z (Fig.
Do ZOREOEFTFEHAKIIET &, HERMT) &
MR IR 2B Y, SEEOES B I UNIENIED K
HETNTNEEIRD T EICL> TAKD J0) & ik
[ (EO) ZAEEE L C, /K ZBIIAL /2 (Fig. 2). MUk %
o TNBEAIFORERNTHILT S &, #RzHEIZH
O CRRIENICHRZR AL, ZOREBTESE#IELE,
NERD—EEHE RS —RITREA LT, BEOI A
W7k 23 L < W S 87z (Figs. 3-1; 3-2; 3-3), MEHINE, A
M (Fig. 3-1), HEMI (Fig. 3-2) & 2 W Id#&M (Fig. 3-3) 12, 1T
HICTiMEED TIT> 72,

HER

b FIE, WKHRTIERERE BT, LHDNERK
DI E S, OO —EE W TAKD &K
NZREL T, kK217 > T/ (Fig. 2). Davidson R
THEELT, @eRELEBENS b, EHONERORZ
TR % i S B 2B OHERR S 7z (Fig. 4B-D), JAEED
BOOEENANCE L, K& <R L Tz (Fig.
4E), SNEEORIMTE NS, REPEAKRE RO L7285
WEAEENE (F) THD I ENDhD (Fig. 4F-L), TD X
SITHNIMZITIRD U 2 AAEBIENEE, ik EmE e 55
IZHE U BN DK IE 2SN EIE TZERICZ T 1o T, 4
ERZHWTWDES TSk z2EE 82 ETHER
ISHEREZRFEIR L T D EHElIE NS,

s
DA EREL THET 5 &, SHEAEE (OLO) DHE
i (SMBAEEA SR, FOO) UL, EMRE ML 727200
WEE T, SR 4535 L TW/s o /= (Figs. 5SD-F; 6A, C, D;
TA-C; 8A-D; 9A, B), PN PN HE D LK ( PN N BE 5 25 4%,
FIC) &, FEA ONEENIED I B E NI L 7= fdE
T, ##HL TWiaho iz (Fig 6D), N5 ORI A ML
IRV ORI, ZEHICHE LA, Ry T AP
ERRRICHEEEDS ER IS IT, BICEEO &, KE<H
V72 DRI S BT NIRSE AT 3 2 N & s o T

LT ENHELIMNTH D, TIN5 ORI, IHESZENIE
BB TS L, NENENNEREHMETESL T
27aVHA7, sruFavha® xR IAFOp
AHRAF " OREERis> Tz,

F7z, BEIRY TP AT, SMEERNEOS
B R EERR TR EL (SM) T BAR A I [ & T W /7= (Figs.
5D, F; 6C-E), M¥ERMEFIIH/K L < TERY T H A P
ERERIT, PRI S BN TETESRE AT (FSM) Z B
B L T/ (Figs. SF; 6A, B)e DX D7k O < O
L, 7avHa?, roFaviia® XY, HF
oA FRAF T TIIED 517200,

INEOZENS, NERDIOCMIEZ FITHIEL T
K 2170 CTWDIRIETIE, IIROLSICE> TS
EEAZSND, BIN S R O K OH DS £ TORR
T, A OIMEDIMEANEGE RIS 2R E I B A
flrx &, A ONEONENEAEZRD TN TE NI
IS BTN D, S & NEED 2 GBI TR (SM)
TR (AD) IZ[E & 41T (Figs. 5F; 6A, C). €2 T,
Z DAL TIE, M EE(SBO) 24 AERINTWNDS Z &
I278%, UL, S & PO 2635705 il 5E 00 I i 750
(FSM) 1238 5E U 7230, D D ERBH oINS MED
SeifE TOEALTIE, FME & NEED G ISR S B
NCHSERER AT 2 Bk L. EAONMONBNIES %
BN SEEN T, EADONIOZNEN0 L T
W% (Figs. 5F; 6A, B, ft> CT. ZOHALTIE, i EES 4
KA A E 75> THAKDOANER S TW5 (Fig. 2D, E). £7=.
Z DAL TIE, A OIMESNEAEZII TN TN/ ER

ICHR L, A DMEONMNESEROBANWNHEAL
T, mMENZ AKM (ShERE, MC) & HIZK Ml (B8 B,
SBC) IZ5E2I2fEY) 5 & [EKFIZ, AZKID (10) & Hi7K 1T (EO)
L TW5 (Fig. 2) 76> T, H/KIOI< OEZED
giE, 7avHA7, ruFaviql wxRY I HF"
DA FRAF Y THRS N 2RO AT & Rk O /i
#RLTNWD, EE
magellanicus TV, MBS EGEZRZINEBEICHEMS E,
HE/K 2 R O 2 05t S B CRRIEY 2 188 T 2R T2
BETHRINTNS Y,

2, X2 x 7 2V F k Placopeten

RESER

NI N EE 5 75 % (FIC) 3 L UMIBALEE &35 1% (FOQ) 1,
NN D MR O LIRS AT o Ao iiiE LR o T
(Fig. 6D). M &HE I, FMARICH AL TEAEZRIEL
T A THEZE D Jelimd 5 N T & 7= H iR (OF) 23
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EAEBII < TYEEICEA > TEMR (PF) Z2BWEL,
HRASEATICHT NI AT S T, Ml AR S LT Wiz (Fig.
TB-D). o T, MAERKILWHRAEELED S ik x T
W2 L CIEO - i & 72> TV /= (Fig. D). il EREMI
SR &, MEHERKIEFMERPEEZRDO TR CTHEEROM
WCADAATRAIRLIZD, RSl > TR
IS T, AL X 11 TW /= (Fig. 7B, C, H, 1),

fSEDMEWTI & A 5 &, HZEREAS M ICV) I3 AR E:
ik (ABV) 20 & EMER D5 & WM (8 ERER) 2 U Falc
EFT LT, BEBOHEMLE (FOC, FIC) THi > TW/z (Figs
8D-F; 9D, F, H-J). T D& D1z, AHIER EEE M8 13 A 45 &%
OEALTIHBAE WD EE U CTHEEME 2R L TWD & H#E
HWEIND, £k, ZOHELENSIIEMRME (VPF) B
K OH RN (VOF) I L Tn s EHEflE N5, &
BRI 35 OV R I VA EE & AR AT LT AR AR
(EBV) IZ3#732 5 T % (Figs. 11-2H-K; 11-3N; 11-4B, C, H),

fRzE L

fHIEDNIE LA ED EMROMIE, 7aVvH1 " oxH
F 1 LRI, SEEEREAL I (ICM) TERE SN Tz (Fig.
8B-F)e 7 aAVHA "o HF "0 TIE, MHBERERSEIEE
R DOHAHFIZ, NELINEOFMARETNS O EMHEROD
LR 2 JHAE LU T D SR TR M5 E TIC=MAIBICER L
TWwa, L72L, e4oFE, 7avhqa o0+
LRI, RYTHA P LRABKICNELNEDOLTOER
R OMZ, MIEQRHN S EMROFELETOR 2/5 D
EZAETIREICESO=ZMBICIERM L TWwiz (Fig. 8C-
E).

RS o

YR, 7avHA", roFaviiq® wXVev
HE 0 LB, FEREEMRICEA T AR O
$E—HE L TEHFIL ZH#E T, SERIZERERE (CD)
TEE X 1T /= (Figs. 7D-I; 8C-F; 9H-J; 10C-G),

Dufour and Beninger'” 13, A H Ol O 2 NIZE &4
EEDFXT B RO’ % Interlamellar junctions( fiffl 2
#% ) CHifs L 7= Homorhabdic filibranch #3&, PNZE &AL ZED
HEXSS % FMUR DM & MUEERER THRE L, BB L 2 H
SR D & E O & D Z2HE Y (Ciliated spurs) TG L 72
Heterorhabdic filibranch # &, B # LU & % 0 M %
Interlaminar junctions (#EAfEAE) THEA L 7z Homorhabdic
eulamellibranch ##38, PNZE &AL EE D E R O[] 2 il 5[]
FETHAL, L 2RO 2 BRHEE THEA L

Heterorhabdic pseudolamellibranch ##i& @ 4 D DRI 5317 T
W5, EATVFOMTIE, NEIIEDEMARORITAZE

L KE B (ICM) TH: & L T 7= (Figs. 8D-F; 9H; 10E; 11-
ID-G)o BEHE L 7= H MR O NI MR H A (CD) THA L
T/~ (Figs. 7D-I; 8C-F; 9H-J; 10C-G)e TN B D T EM B,
AR, 7aAYHAL, saFaufivq e
K5 FHA P L[FEIKED Heterorhabdic filibranch #i 2 7= L,
Heterorhabdic pseudolamellibranch #2753~ 7 F 17 o1
GRAF " ERIzo Tz,

FEARERDOE

XTI 2VFETIE, SMENZES KON ED LM
SIS BEIE R D EEEL A 5 D #7 1/2 £ TOEALIC Dorsal
respiratory expansion &% HNZEEHATNS 'Y, <
P YVFEEFEUMEITH S AT FTHFEKIC, 5t
N EES K OIS BE D E 52 D FFIZ Dorsal respiratory
expansion( 3= fill 1 15 [ I 9% 2 , DRE) 2% 8 & 3172 (Figs.
6B, D; 8B-F; 9A-J; 10A; 11-2H-K; 11-3L-N; 11-4H), Z ® F
RIS AL 2175 L TORRIEZRE <
THEMETHD EHHESNTNSE Y, £z, EFUFT
HEREIZ, I OO RN T IS M (ICV) 23 EfT
L TW/z (Figs. 8D-F; 9D, F-J; 11-2H-K; 11-3L-O; 11-4B-H),
ZOIME & EERMEOENE, HOELRDIDITHEL T
FE179 DIRILD Interconnecting vessel( T HRHAE M | TV)

THHE S TW/= (Figs. 8D-F; 9F-J; 11-21, K; 11-3L-N; 11-
4H).

i

Ui

MENERERET S L, BIERER O 2 EED L
Iz o T, HEEEIR (EBV) X4 (EZEZT D) &, A
il IR (ABV) R (BR& A3 0) 2RIt A TE
7L TW/z (Figs. 5F, 6C). AMEEARD 1, AEGERTEAES M
B (ICV) 2343 I U TN T W 7= (Figs. 9F; 11-2H-K; 11-30;
11-4B-G), #EZERELE M1, ABEERIRD S 0 U 7214,
SMBPNEE D D W N RS EE O 3 R 1S E IR (DRE) @
IR EEITL, KO THBEREMBE OS2 B U TENT
LT, fB3ED Dorsal bend'® (SRR HEE , DB) O AN LE
Kﬁﬁaﬂnﬁémuﬂwﬂ%ﬁﬁﬁmnn ELTWE
(Figs. 8C, D; 9E, H; 10A), Z D & D1, HZERHEEE M5 (ICV)
I EMRE IO NEE LA EED R & E# fﬁb'Cb\t(Flgs
8D, E; 9H; 11-1G), L22L, AU FA1 01>, LAFTF
A>3 7aAvHa7, roFauhq® IRVeY
AF "V TlReATFE RIS T, HHZER EE A1 34
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RO¥AD D VIETHEARIC 1 AOFIE THIED R /L
DEEHB D fe S PHE & HAE LT 2,

HETE S M1, VAR SEER I (BT 35 K UM
TILREE (BTO) Tld, Ald U CTHEEIME 2R L TWhiz,
Z DEE IME 7 5138 R IME (VOF) B K U E R E
(VPF) 7843 I U C, %% @ Ventral bend'® (JE I Ji Hh &5
VB) Ao THEFTL TW/z (Fig. 8D, E). —J5, HEMIJEHA
T, eFUFeRyTAA LRIUCMHOTS 2T
F b OHEMEAD X TEMRITB A NI Ciliated disc (5%
HEEA) TEESNRETIFNMS S =& TH 2 9,
W T, BEARHERTIE, ThZN 0RO ML L
TWARWEREEINTNS Y, A TFOEARIHETS
R ITVFE O LRI, ATYFAHAY, ATY
FA2a9 yaviqa? roFayiq® X7 <
AFODAZRAF " L8RS T, BlAPIUOEMSR
T L 27210 O/IE T, TNTNOMAROIMEIIER L
TN Z DR I N/ (Figs. 10B-G;  11-1A, B), 7z,
EAUFTEYY T >VFE O LRI, ATHFA
HAY, LAo¥FA>a° 7aAvA«4?, rvaFaui
A9, R, IAFORAIRAF Y LRIz T, @M
JEHEES (VB) 13 B Wi 2 ak L /s 2 EASHERR S /= (Figs.
8C-E; 10A-G). —7#, FMENELANMNNED TN TN EIE
MR 5 AT U TE 2 WHDR & BRI, NAMESA N
BERLCHE (BTL) TH/MENZE S NEAED S ONLEL /-
TS Tz (Fig. 11-3M)e ZD X D Ik 1> T,
SHENZE & NS ED TN TN OH RN & F AR M
13, PSSR N EE L HE (BTL) 2 MEE L T % H i E IR
(EBV) IZ/MIBPNZE & NI SED B D282 U 72 1B THilfg L
Tz (Figs. 11-3N; 11-4C),

INSOZEMS, TOMITITRO LS ICHERIEN 5,
TR A U7z miRlS, ABEARD 5 FER O o st
FRICALE 9 2 MHEERERS M AL, FmE24 L TE
BRI HIVE IR D45 © BRBEREAS I D S 2 il L T
R AR (BRI AL ) AR, I AhER O #EE M
NRALTAWT 5, ZOAWML Mk, I Z THEE L
ES SEBRNED X OCFEMRME~NFE SN D, —H,
NS IR O 1 3 O — RV B RS 1 A S ARG U T ARl
RS 2 1T LT D BRI 2#6M L TE
FRIMAS NN T, HEEEIRAN TR 2. AR50 il
BT T MESERD RS M 0 5 /il & 172 MR I O g
R RS 2 S IR EB A S, Ei L TR RO
FEBA LN THEEE IR T 2. Z ORI Mk
RIMERITHN L TR TWD, EHURIME O M3,

i & R MREE O 15 M th 2 e i U I Al i~ &
finsd, Lal, —EhdEAEhE 2 he 9, f5Em
HREIEN 2 A U TR O O R ME NRAT 2.
N5 TDO ORI AN T & 7z FMURIMAE O iR 13 M EE R
FilEZEE L2 & 2 TERL, BMUZMRImE 2RNT
HUEE AR 2, Z DR O E MR M O I3 5%
M & RIS B MAEEITMAZ L TRNT W 5,

BR

BFp (LP) 1%, LB (LUL, RUL) AV8 97 32 FF I (SML)
THESLICEE SN T/ (Fig. 12D), L22L, A FHF
AHAY, AFHFA>09 YaAVHA4?, raFay
HAY, =X, IHF Oy RAF " TR, BRI
ISR 5T, EEFRIEFEFR (LLL, RLL) & FEARICH
BB IC B S TR,

&It DI IR BRI (RP), EALI1HE (POG) B & UMAILL
WHROG) 7 aY 17, voFavhl?® IXRVvv
HF " EFkEO#IE 2R L7 (Fig. 12B,C). LML, 1B (L)
i, TavAa?, soFavlia? xR o HF 0
A YRAF D EFELLL R, TNS5OMITITED S
NI WEIR OB NFEE L TW/z (Fig. 12D; 13A-E), 2D
KOEROMKER, 2/ HAMEHI ) AR AFEASY
YHARO KA THRIZHSNTNS P, A TFD
BTHREUMEOY I F27F RF Pedum spondyloideus™ &
FREC, ERIC2 DEFRIZI DOMIMEZIKA, Th
5MEIR L 7o MEiE & 725 T /= (Figs. 12D; 13A-E). £9213,
IR DIEEE (LO) BHECIRICE v L, 2 DSEIITIE /I
B (LOB) 2V EBH L 72 ##it & 72 o T /= (Figs. 12D; 13B-E),
ZO&OBBEOKEZ, L FOBORKEXDKZEEHLT
B THED SNIZBER T 2BML, RI<HETS L
[RIRFIZ B DB L WBABHIZ PE D /KIEDZR LN & O 2Bl 9 %
BEIERZLTRD LT TNS P2,

KA LA s

b F O, SHEQFBICIZIMESA LK (BTO),
INEENE D 2 GBI XN AR N SR (BT B L ORI D
SR & NER D 2GR NIMIESN N RIS Z A, b
DfZEZ DY D & 6 KDHEIKHE Z i A T /z (Figs. 9E, F,
H; 10A; 11-2], K: 11-3M), —77, RZE D JE I fhiift i3 3 g
REHMRDEM L 22 O RL, BYiEE
fii 2 TWIs/M > /= (Figs. 8C-E; 10A-G), LnL, &¥i#z
Brihnwsy oo yFeld, MEETHEL - REk T2
FHR TIEEEREATEY, AR TR AEEE O e o IE 1
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HERAGETY, 1D —MCH & [FRRIT B i & M0 5T 2 4%
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L TWe, NEBINEE G fk & SIS EE & A I /KE T RIBE
IR/ HEIET, HI3RELBIROBETE> T, il
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Heterorhabdic filibranch ##i % /< U 72,
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ABY, afferent branchial vein
AD, adductor muscle
AN, anus

BC, branchial cavity

Short forms used in the figures

N5
PH 7R AT
JIFY

fijpe

BTI, based ciliated tract of inner lamina of inner ctenidium

NN EE A

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

outer lamina of inner ctenidium

PRGBS PR B 2 i

BTO, based ciliated tract of outer lamina of outer ctenidium

BY, byssus

CD, ciliary disc

CT, ctenidium

DD, digestive diverticula

DRE, dorsal respiratory expansion
DB, dorsal bend

EBYV, efferent branchial vein

EO, exhalant orifice

e
W

=
3
=
i
b
B
X

=
=)
ASES
i
2
B

H

i
G

o

[

MR TR

T (00 JeE 8
Hi &
HiZK O

FIC, fused border of inner lamina of inner ctenidium

PRI NI 15 ok

FOC, fused border of outer lamina of outer ctenidium

SHIBANZE S A

FSM, frontal part of suspensory membrane of filament

FT, foot
HG, hinge

ICM, inter-laminar connecting membrane

ICV, inter-laminar connecting vessel
IF, inner fold of the mantle

ILI, inner lamina of inner ctenidium

ILO, inner lamina of outer ctenidium
10, inhalant orifice

1V, interconnecting vessel

L, lip

LG, ligament

LIC, left inner ctenidium

LLL, left lower lip

LO, lobe of lip-apparatus

LOB, lobule of lip-apparatus

LOC, left outer ctenidium

S SRR N T

i

B
RBE R AN
FRSE R RS M
S ERRINE
PN N
SHIENEE
Ak
AR RS
=

Lk

TEN AR
ETIESR

=53

B /INEE
TEAH R

p

LOG, lateral oral groove AT 7%
LP, labial palp =513
LUL, left upper lip kEFER
MC, mantle cavity SLENE
MT, mantle LB
OA, oral aperture 1
OF, ordinary filament R
OLI, outer lamina of inner ctenidium INfEALBE
OLO, outer lamina of outer ctenidium PAN PSS
PF, principal filament TR
POG, proximal oral groove SR ANPE
RIC, right inner ctenidium A A
RLL, right lower lip HNETT
ROC, right outer ctenidium PEE4N
RP, ridges of palp % FR I
RUL, right upper lip i EER
SBC, supra-branchial cavity ful I e
SM, suspensory membrane of filament T R e
SML, suspensory membrane of labial palp =S
VBT, traverse vessel of the based ciliated tract

JRJE TR AE 1
VB, ventral bend Y £ e b 508
VM, visceral mass PR
VOF, vessel of ordinary filament ORI

H
=
=
m

VPF, vessel of principal filament
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Fig. 1. Outside views of the Noble scallop Mimachlamys nobilis exposed in the air. A, Anterior side view; B, Ventral side view; C,
Posterior side view. Bars = 1 cm.

Fig. 2. Outside views of the Noble scallop immersed in the sea water. A, Anterior side view; B and C, Ventral side views; D and E,
Posterior side views. Bars = 1 cm.
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Fig. 3-1. The process (left to right) of the spouting sea water from the anterior side of the Noble scallop immersed in the sea
water. Bars = 1 cm.

Fig. 3-2.  The process (left to right) of the spouting sea water from the ventral side of the Noble scallop immersed in the sea water.
Bars=1cm.
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Fig. 3-3.  The process (left to right) of the spouting sea water from the posterior side of the Noble scallop immersed in the sea
water. Bars = 1 cm.
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Fig. 4. Mantle of the Noble scallop. A, Left side view of the mantle after removal of the left shell valve; B, Anterior side view of
the mantle; C, Ventral side view of the mantle; D, Posterior side view of the mantle. Diagonal red lines from F to L in Fig.
E show cutting planes in Fig. F to L, respectively. Bars in A-E = 1 cm, and bars in F-L =1 mm.
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Fig. 5. Left side views of the Noble scallop. A, Outside view of the left shell valve; B, Inside view of left shell valve; C and D,
Left side views of the soft part after removal of the left shell valve; E and F, Left side views of the ctenidia after removal
of the left mantle. Bars = 1 cm.



131 HocE— - PHELE - wAk &

) ) DB]
41@

Fig. 6. Suspensory membrane of ctenidium of the Noble scallop. A, Left side view of the suspensory membrane and the
ctenidium after removal of the left mantle; B, The front part of suspensory membrane and the ctenidium; C, The
suspensory membrane and the ctenidium; The views of B and C are observed from the direction of the supra-branchial
cavity; D and E, Cross sections of the ctenidium and the suspensory membrane. Bar in A= 1 cm, and bars in B-E = 1 mm.
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The fused border of outer lamina of outer filament of the Noble scallop. A, Ctenidium; B and C, The fused border; D, The
appearance of the smoothed out fused border; The views of A, B, C and D are observed from the direction of the mantle
cavity; E-G, Side views of the fused border; H, The fused border; I, The appearance of the smoothed out fused border; The

views of H and I are observed from the direction of the supra-branchial cavity. Bars in A and B = 1 mm, and bars in C-1 =
100 um.
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Fig. 8. The inter-laminar connecting membrane and the dorsal respiratory expansion of the filament of the Noble scallop. A,
Ctenidium observed from the direction of the mantle cavity; B, The inter-laminar connecting membrane and the dorsal
respiratory expansion observed from the direction of the supra-branchial cavity; C-F, Lateral side views of the inter-
laminar connecting membrane and the dorsal respiratory expansion. Bar in A= 1 c¢m, bars in B-E = 1 mm, and bar in F =
100 pm.
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Fig. 9. The inter-laminar connecting membrane and the dorsal respiratory expansion of the filament of the Noble scallop. A-D,
Ctenidium observed from the direction of the supra-branchial cavity; E-J, Lateral side views of the filament. Bar in E = 1
cm, bars in A-D and F-H = 1 mm, and bars in [ and J = 10 pm.
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Fig. 10.  The tip (the ventral bend) of the filament of the Noble scallop. A, Lateral side views of the filament; B and C, The ventral
bend observed from the direction of the mantle cavity; D, The ventral bend observed from the direction of the supra-
branchial cavity; E-G, Lateral side views of the ventral bend. Bar in A = 1 mm, and bars in B-G = 100 pm.
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Fig. 11-1.  Cross sections of the filament of the Noble scallop. Horizontal red lines in the upper left figure show the cutting planes.
A, Ventral side view of the ventral bend of the filament; B-G, Ventral side views of the filament sections. Bars = 1 mm.
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Fig. 11-2.  Cross sections of the filament of the Noble scallop. Horizontal and diagonal red lines in the upper left figure show the
cutting planes. H-M, Ventral side views of the filament sections. Bars = 1 mm.
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Fig. 11-3.  Cross sections of the filament of the Noble scallop. Horizontal red lines in the upper left figure show the cutting planes.
L and M, Ventral side views of the filament sections; N, Efferent branchial vessel; O, Afferent branchial vessel; The
views of N and O are observed from the direction of the supra-brancial cavity. Bars = 1 mm.
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Fig. 11-4.  Vertical sections of the efferent and afferent branchial vessel of the Noble scallop. A-H, Lateral side views of the
filament. Bars = 1 mm.
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Fig. 11-5.  Cross sections of the filament of the Noble scallop. Diagonal and horizontal red lines in the upper left figure show the
cutting planes. A-D, Near the fused border (the dorsal bend of filament); E, Outer laminae. Bars = 1 mm.
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Fig. 12. The labial palp of the Noble scallop. A, Left view of the labial palp and ctenidium; B and C, Opened the upper and lower
lips of the labial palp; D, Labial palp and lip. Bar in A= 1 cm, and bars in B-D = 1 mm.
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Fig. 13.  The lip-apparatus of the Noble scallop. A, The labial palp and the lip-apparatus; lower lip of labial palp; B, Lip-apparatus
of the lower and upper lips which are opened; C, The lower lip of labial palp and the lip-apparatus; D, Inside view of the
lip-apparatus; E, Outside view of the lip-apparatus. Bars in A and B =1 c¢m, and bars in C-E = 1 mm.



