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Anatomical Structure of Ctenidium in Megangulus venulosa
(Tellinidae:Veneroida: Bivalvia)

Ken-ichi Yamamoto, Akira Araki and Takeshi Handa "

Abstract : The structure of the ctenidium in the Megangulus venulosa (Tellinidae: Veneroida) was examined. In

the outer ctenidium, the outer lamina is lacking and the inner lamina is upturned from the ctenidial axis. In

the inner ctenidium, the outer lamina is descending and the inner lamina is ascending. The ventral bend is

situated along the top of the outer lamina. Only the inner ctenidium reaches the lateral oral groove into the

labial palp. The laminae are flat and are composed of the ordinary filaments. The inner lamina of outer

ctenidium is fixed in the fixed-membrane of the inner lamina of outer ctenidium which develops between the

ordinary filament (OF) and the longitudinal vessel running along the edge of fixed-membrane of the inner

lamina of outer ctenidium. The inner ctenidium is fixed in the inner-laminar connecting membrane which
develops between OF of the inner lamina and OF of the outer lamina. Each OF is bonded together in the
interfilamentar junction of the form of an intra-plical band and being fixed in the inter-filament connecting

membrane composed of the lacunar tissue of the interfilamentar junction. Judging from these structure, the

cetenidium of the M. venulosa is Homorhabdic eulamelibranch.

Key words : Megangulus venulosa; Ctenidium; Inner-filament connecting membrane; Interfilamentar junction of

the form of an intra-plical band; Lacunar tissue of the interfilamentar junction; Ordinary filament
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SIRAIEA DOV D LR U CHMIEALEE Falgiig 2 R L
TV, LaL, =vayh 4 Hois sy
A ZZHERE T, AR & BUR O ML C RS L 7z sl ©
H 275, BOMBIHNIZIHESEIKE L, SMBNREDS )5
WEBIL, PO Ao B & R TSR L7z
K2Ry 2 ERMESRTVEY, F72, Hiiio4 74
H, w74 ZXFTAHBLOAFHOLMTIE, KiEITRD
SNV, < VAT LA HOTr<EHA, <FH
AR 74 T, AEBEOBEIERS L THERICTKE,
RN AKEZ L CTW B, LaL, YVAS LA
A HD=v 35 1 FTellinidae Td, FEBRICKEZ LMK
LTwa®,

AWFFETIX, 77X <F 04, T HARTH ) EHLE~
WAT VLA BICHES 2=y a7 WA FoY T 754
Megangulus venulosa O IE % AT S 22 L7z,
%B, “HHOGFIIREY o7,

B LVTE

FEBE, AR =Y R TR L 725 £825+4.3
mm CPfE = kR, DIRERBICEKT), Bmb27+16
mm, #ME21.1+14 mm, KH628+96g D F 4 1 15
ez F 77413, FOAMDIEL~ 7 4 ¥ 2K
W2 2 ~ 4 BRI L C ik ER % iR S 4, Davidson
W TR L7z RAREROBIZRIS, TS HEARBIMEE T1T > 72,

BWREPLUVUEE

X &
HSHADBBLTWS =y a4 FTiE, HEIRAK
BRI L CRE EOABLEY 2 WA L T > T3,
PIHATEH, KEEIAKE IS) L HAE (ES) »%
A HHNT, ZRZRHE FEE L TV BT DR
Eh5b (Figs. 1F; 2A-E)o L2 L, BT 414 ORFEDOIEAR
s, 7r<F A4, =7 A4 7 LRI,
TR (BES) %, BHNCAKE (IS) #4ER (MT)
DOFRIGIHEAE SE TS (Figs. 1F; 2ABDE). 21 H 0
HEST LRBRIC, AKREOEEIZERE (MC) 1BD
L (Figs. 1F; 2B), H/KEDOIEIRIZE FE (SBC) (2Bl
LCTw5 (Figs. 2D, E)o 7z, #MEE (MC) & 8 1 (SBC)
&, B oSeniA 5 AKE & HKE OB O BRI HE O 72 i il
WRMEE (FSM) T shTwb (Figs. 2D, E).

]

KB DEEHY Z B L THAEL TWD AT X471,
Ao F A va, =X, 7aAVYHA, raFavH4, Y
SHEIALGE, eAUE, KYTFHA, AZKTF, <N
F 7 Lo, BERET S EMAERTOLRMIIKE R
LTw2™, ChooHEERIRLT, 4541 otk
MNEL, KRE (ISES) oA o %Mt (PAM) &
M (AAM) OH AL E TL2ER L Twawy (Fig
1F),

F72, NEEZBRE LRI BRI Z LD L, |
PAFINIHAA > TWD L H IR 25 (Figs. 1F; 3A). &
DI IKRT B &, BEIF O T ETITHrhTw
% (Figs. IF; 3A) o HEAOMIBER MM L RE &, L
BIHMBEDSH O L D LANZER L, TR IR B
LTS T2 RSN S (Fig 3D)o o T, MOHERL
EEE (CA) THEHILWSH,THS (Figs. 3D, E)o

Ridewood"” 3 & UFAtkins™ (34887 5 X Ot Fra0 8 0
1132 { OfETIIAMBEE NElO K E SHIFIZFE LT, Mo
BRI S [whll 278325, BRI TR B X ORI
bR THMsHHT L 2WE LTS, 20O
EVICKRIBEIDL G XA HARLTH AL v ah A,
T DY 74 ZAHFAHOIN, 7aAXYHA, raFay
HA, VI A4FBIOHIFHOLA X, Ky T7H
4, FRBEOHAFHOAL F RTF R FTIE, 4MEEN
IR E SHNTIZFE U T, BOMRKHEAS [wil] 2/RLT
WA ERMAIO T S F R RS T A A TH BRI,
ML & N R X S AT UC, BORERIEAS [ whil ]
ZRLTWRPY, HAMBOT7H) T, MOMNEITGO
HEAMEIEL Twill] Z2/RLTw5b, L2L, 7THVOD
AHBAZEDILERIE R &  Hink L 72 /MB LSS Rk 2 A3
MOBERL TS, —J, BEFREEOYZ 54 DET %
= v 3 H A FOMWORERTIRNIE, SMENEEDEREA S 17
WL, Zo%mlaTh~ELJJRilL, WElmE
OHF L FMOE TN S THIEMT 5 L EIN T
W2 5 A T BRI, BB ESRTEL,
AHBNZE (ILRO, ILLO) A%l (CA) X RMNCERL
TV HT PR SN2 (Fig 3F). WA E (OL]
ILRO, ILLO) (&l (CA) X » FHNIEB L CHIZEMEER
JE M (VB) TH &L, #Ev THEENEE (ILL ILRIL
ILLD) »SEmMEICEBLTWwA (Fig. 3F). 2D X9 %2t
WEPI3E & NI OREE (Figs. 3F; 4B-E; 5E, F; 6A, D) %1
KR T EFig. 36O X HIcEKEN D, LaL, o=
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a v A A R OB ORI & 5T, SMBAEE (TLO,
ILRO, ILLO) {3%cdmaAs T~ L il 2 f- 13 s
Shwv (Figs. 3F; 4B-E; 5E, F; 6A, D)o

=7, BER MT) ZBRELERE»S RS &, i
HEERH (PAM) &EEEBRER (SM) THMShTWwS
(Figs. 1F; 2B). Milrmi<l, SLIsMEANLE (ILO) o4t
ARG R (FIOC) CTHREIERN 2 & HE U 72 il 4 MR 1 i
(SM) (28 LT L T e psmg s ns (Figs.
3F; 4B; 5B, E, F)o i & B PR O [ % YIWT L % it
LCHMmBmmas s e, SIsmpNE (L0, ILRO,
ILLO) A¥B3Efsf (SM) (2AHENEEA % (FIOC)
THASN, TOMBERER (SM) A9 PR 12 EAE S
NTCVBETH»—EHEETHS (Fig. 5C).

&8 Rz

5 B %l S 872K %, BEREO RS & ol S ¢TIk
B O(ES) ~NELGEETH L ERE (SBC) 13, 1% dkik
A LRH L TEM2~L RS &, HAKRELL TIE—2I
%oTwb (Fig 3D)o 2D & 5 IZHUKIEE  TIZMT 1
DDl o> TV A ERTIE, BRI LT (PR )
255 & —E#HZETH S (Fig. 5C).

—77, ARG A & RN RIS HEC Y L CRige
THERDE 5B, BLENE (SBO) 1%, HAKEFLLT
F1ARICE->TWwD (Fig 4A)s RWT, EAHOIMEI 1
A0 L EHOPNEBLOIIA —D L 72 1 ROAFF3 A
L5 Twb (Fig 3F; 4B; 5D, E; 6A, D)o HilHitr &,
A DOIMEDILIRIC 1 RKFo L EEONED Z R ZEh ok
IR FTODEENAARE 5T B (Figs. 4C-E; 5F; 7D,
Eo

SHERRIE

FHBIEAMEEDS R L, HNZE (ILO, ILRO, ILLO) A
2o R EICERLAEERL TS (Figs. 3F.G; 4A-E;
5D-F; 6A, D)o 2 X9 ZAMBENZE (ILO) 13764 (ILLO,
ILRO) 2R UEZ/RLTW3 (Figs. 3F; 4A-E). L4
MHRL L, AHENEE (TLO, ILRO, ILLO) 3% t#% (OF)
A3EE (CA) 2 HEERED IR > TEITLBERL
Tw5 (Fig. 3C, E)o 8 LJE (SBC) M5 % &, i)
(CA) TibEd 2 ABERIR (ABV) 7% 54 MBNTE G 7 #%
(FIOC) (> THMIBPNHREA [ 23 5 I (UM P SE R 2 e,
FML) O M3 % M (5P 5E R e gt & i,
VFEM) 54T 2872580 515 (Fig. 6D), = D4

8 P B [ S AR AR I (VEM) (X BEPE R o0 3 8 5% % [
BT AHAMBNTERE B (FML) off LE (SBC) Ml o
EMET B E > T2 (Figs. 5F; 6D) 2D &9 &
X, W (Figs. 8A-D; 9B-F) O X HIZHTE LA DRI
JEBA 3 2 W% 5 LS A rp B T UIIT S U CINEEI & AL
DZODOZMBI Tz tE, NEEOTS AR L, WEE
HNZFR - 7o Z M O ML R I O Y E S 7z v & 15 A
fiEE L Cw 2k Z Ry L EE S,

FEPRIZ, MR (SBC) 26 2 &, AL PN 5 &
(FML) # & OVMi Y 32 [ e it & 3 (VEM) ok
47 (Fig. 6B-E) 1&, RIZHAS9 % PR o 3% 1 45 5 (ICM)
B L ORI (ICV) OEAT LB L 728 %2R
LTw% (Figs. 7D, E)o

AR D EREEERE

WL OA L NEEOIIE, Fi% (OF) 20U %)
SRR (FCM) OB A —DIZHid 75 (M5 5
KL, ICM) T LML 2o Twa (Fig. 9D-F),

C ORFEEEALE (ICM) 1%, NEOT 2 /158 L N5
DM % A LT A EEH A ME (ICV) 2o N0k
v O ILZE IR M (VB) £ ToM %2 =ZMIIEM LT
w2 (Figs. 3F; 4A, CE)o 2O X 5124 T # 4 OfitsE
JFER (ICM) &, #43E& NEEOMR§ 2 TR O A DR
WCRBELTWEYRT, 7axy48 yaFavig?,
47 RTFY, <Y, TR TAY eeFHAY
LR T, M (OLD &N (LD oZzhZhoEil
% (OF) ORi% s L7zMELs 25 T2 (Fig 9BF).
—7, SEREREEER (ICM) DX % ELTT 5 MR 5ER E
M4 (ICV, Figs. 3F; 4B; 5E; 6D; 7D, E; 8A, B) 13, f#
il (CA) (ZIEET 2 ABEIR (ABV) & NEEHNZED LT
e 3 2 WERNFELEREEIMSE (VAD o 2 ik LT
W% (Figs. 5E; 6D; 7D, E)o T oD PR A 32 3E SRk 2 1M 45
(VAD 1ZNEENEEASNIESE & 3225 L T 2 NI ZE & A
f#& (FIC) o#filzit&LTwa (Fig. 7D, E),

PR O S ZE AT 2R fE B 2R

MBI EDRKEL, NEORTHD I L0, HEIEE
ERIm ER A S 9 B BB AL S vy (Figs. 3F, G; 4B-E;
5D-F)o LAL, WEBIZWTIRIZ K2 &4 505l & F )
BTN, Z D5 A% 15 Rl L CELEEIE R i (VB)
ZIL, WS EHICHELAFOREETEI TS
(Figs. 3F, G; 4A, C-F)o T 0 & 9 7 B BB IE I 50 3
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(VB) &, REBHOLIH XA A4, 659 F 43",
BRMEO~~T 7Tavy a4, ruFavi4? )
I ATED Ly RATEY o EY LRI, &
Wik FG) #BKLTw5b (Fig. 9A). LA L, Hiio
EMRIR UL, SEIENEEE M (VB) (38R 2l L 7272
JC, EWiEO LD HiERBE IR IRV (Figs. 3F;
4A, C-F: 8D). Ridewood? 3 X U¥Atkins® 1347 #4
B9 % Tellinidae (=» I A F) TI&, PIEEOHELE
HEFRIE R D iR, b L P ARREZ 2L
TVBEHEL TS, THHDIERD, $F7H4 DN
8 > W E LTI W O BGR R S S 2 R 6 (Fig.
9A) L EERANEM L7272 ok 2 R84 (Figs. 3F;
4A, C-F; 8D) & 7 2 JFEIE, SESERE 0 3R A5 3
PICEAZZRZ BT 2 & h DO E e S TR ITIBIR
WG ST AR EHEN SN D, LA L, SIENE IR o
ERIZOWTIE, HPFN TR RO TEL M2 ET
LEZ TV,

ERRIERE

BRI, SRBBOLTFFAF A RaTHFA 3
EFARIS, FELR (OF) AVPIC#iz o 7ol 7o T
5% (Figs. 3C, E: 9A-F)o L2 L, #ilfifizis &, &
WHR 2 MR ROMETHEAL TV 7 9 F 174
VRATHFRAL A LRE ST, FHEEAO MR
#AW (IPB) THEA SN T2 (Fig 9BF), HiZ, fil

HAEW SRR (FCM) ~L#¥25>Twa (Fig
ID-F)o Z OERMAAER (FCM) 1%, #i4f72lacunartissue
of the interfilamentar junction'® ({5 [ 3855 K5 T- RERLE,
LF]) 2L, SURMHMERERE (FMS) 25 L THER
OB L CTHERER 2 M L T 2T g s h
% (Fig. 8F, G)o T &9 ZGELRMEAHE FRAIRIE ¥
A DAl [ Anodonta cygnea R A+ * 7 A O A E]Mya
arenaria 73 ¥ OIETHD ST WY, % RS I,
{818 5 DR A TR B & UMK RSB O3B 12D
TIE, MIRFW LR D ET EHEZ TV D,
KA OB OIAEE %
PZE L AL EED MRS 5 H il 5%k O f % Interlamellar junctions
(8 5% 4] 34 45 ) TS L T\ % Homorhabdic filibranch,
WEE LSO 2 TR O & B3R AR THEA L,
Bige LR OMEZMEOD 5 2R (Ciliated
spurs) T4 L T\ b Heterorhabdic filibranch, B L
7o W 8% O [ % Interlamellar junctions (HE5% [ dfE) <

Dufour and Beninger®” &

¥4 L T 5 Homorhabdic eulamellibranch, P13 & 413
D FM O W 2 B ER TR L, Bk & wECROM
BIUOBEL-HIROMEZMEDOD 5 25EY THRAL T
W % Heterorhabdic pseudolamellibranch® 4 -2 @ %2 43
FTwb, SHITHED &, H T 71 OBIIINE LD
] 2 BRIER AR CHEA L, SR A Z2H LR O [ 2 855
LA THA L C\Ww5b Z &) 5, Homorhabdic filibranch
MEDOLTF XA FTAY RATHF A4 3",
Heterorhabdic pseudolamellibranchiiid <", 72y
HAY RruFavig®, erox? xyFHA2
4 7 RAFY 2<%, Heterorhabdic eulamellibranch
WEOTrF A 27 H A R T7H YT LR 5T,
Homorhabdic eulamellibranch#fiz & L T4 515 (Fig.
9B-F),

INSOBEENHY T H A DI TOKTKENHRNT 2 &,
RO X%, KIE, AKE IS) 255K (MO)
ANEA SN, ik (OF) O %L, 655k kG5
e (FMS) #Z#E L CTilE (BC) ~NiEAT %o Ol
KR BJPE (SBC) % #EH L CTHIKRE (ES) Sk~
P sz,

SBIE D M7

FEIEDMFIL, ARSI L2 EE R G S HEN T 5
ERDE DB FHETIE, ER M AR (ABV)
7 6 HVEE Y HE S ARG E I (VEM) % féf L C A
NI TLO) DIEMAFHREL, 7 S/MENIEO R R
Mm% (VOF) ZumhCHIHlER (EBV) ~ili32% (Fig
9G)o AN FE R 8 AR E M (VEM) Zih 2 &
T, —HB M F] LGS > © JEE L C oM Py 3 o
(FML) oIz #l L CEEGRIME (VOF) ~iAL,
IR (EBV) ~#HT 5,0

NELCIE, ERME AR (ABV) 25 #5ERE
M (ICV) %l L CNBNZEISIREEME (VAD
AL, BIE 2 S NENZE (ILD oF#kimeE (VOF)
ZAUCCHEEZERE IR IS (VB) ~ELEL, 25 N6
H43E (OLD) o#ERINE (VOF) % ¥ T HEEIk (EBV)
~H % (Fig. 9G) . WERANEE (ILD o F R ILE (VOF)
ZWNDBEP T, — oML L CNENZE (ILD)
DA EHT (IPB), W CHRILEEE (FCM) ot
Rl 7otk BERERDEAS UMY (VICM) Z&H LT,
WA (OLD) ORI (FCM), W THRE
A4 (IPB) 0% % M L7z1%, PMEESAEE (OLD 0%
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AL (VOF) % st ¢ EEFHIR (EBV) ~iit i d % (Fig.
9B-F)o SRAEAEN OME, SRMERBOIME B X O
L LS RIS D FBATIZ DOV TIE, MRS D AT 5
ZLEEEZTVD,

BEf

BA (LP) &, =~7, 7av#4¥ eraFavi
49 T, BT CESZAEOLE L NED L% b
s (LUL, RUL) & F&# (LLL, RLL) T#&kH 2
FIED 7L RHORE L o Tnd, FTIHA T, 7
B LR, NEOLZ AR E TEYT, FESR
EVERICIENMEETH S (Figs. 10C; 11A, B)o

L2 L, BROEAEEL, <7, 7axvr4® 2z
OFavh4? LAET, ETOBROEEIIEMA
i (LOG) WL, BRIHmCE L) ofbaidaii
# (POG) 2R LT, i (OA) N EAD S o
Tw3 (Fig. 11B, D).

F 72, BAOMAION (LOG) DEMTIE, AT7%F4
TA, =N, yuFavif, VIry45¥FRL FRN
FTE, WAROEFEEMIIZ->TWE Y, LEL, ¥7
A OWM O DETIE, THUT LR, Aok
FFEFATIC 5T b (Fig 110)

W5 H A OUBMEE R Rz SMBIIATEARE L, N
PSRN S TN T WD, NENZANEDSE A & T )
WCHEONC, SEIEEEm s E B L, fv CHBES N D
HERBIC Do TEHNER TV B0 WEZZTDVETICHE
TWb, fRIGFIHICIEA 2R TR ST TWw b, 4t

M P ZE DS B & AV A B 0 S R0 A L oD A2 M B
T B HMBNFEREE B CRIE ST 5, PIERIEAMEE & I3E
DOFEESRO AR CREE SN T2, FHEERE
B AR CHEAF S, R DML RE T & AR L 728
FMAERTHE SN TV D, TREDOHEENS, I 44
DfitIZHomorhabdic eulamellibranch 3% % 7153 & FIHT L
726
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Short forms used in the figures

AAM, anterior adductor muscle

ABYV, afferent branchial vein

BC, branchial cavity

CA, ctenidial axis

DD, digestive diverticula

EBYV, efferent branchial vein

ES, exhalent siphon

FCM, inter-filament connecting membrane

FG, food groove

FIC, fused border of inner lamina of inner ctenidium
FIOC, fused border of inner lamina of outer ctenidium
FML, fixed-membrane of the inner lamina of outer ctenidium
FMS, inter-filament connecting membrane space
FOIC, fused border of outer lamina of inner ctenidium
FSM, frontal part of suspensory membrane of filament
FT, foot

ICM, inter-laminar connecting membrane

ICV, inter-laminar connecting vessel

ILI, inner lamina of inner ctenidium

ILLI, inner lamina of left inner ctenidium

ILLO, inner lamina of left outer ctenidium

ILO, inner lamina of outer ctenidium

ILRI, inner lamina of right inner ctenidium

ILRO, inner lamina of right outer ctenidium

IN, intestine

IPB, interfilamentar junction of the form of an intra-plical band
IS, inhalent siphon

L, lip

LF]J, lacunar tissue of the interfilamentar junction
LIC, left inner ctenidium

LG, ligament

LLL, left lower lip

LOC, left outer ctenidium

LOG, lateral oral groove

LP, labial palp

LUL, left upper lip

MC, mantle cavity

MT, mantle
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OA, oral aperture [
OF, ordinary filament LR
OLI, outer lamina of inner ctenidium AL
OLLI, outer lamina of left inner ctenidium oA
OLRI, outer lamina of right inner ctenidium AR 5E
0S, oesophagus o
PAM, posterior adductor muscle AL
PM, pallial muscle MET
POG, proximal oral groove SV T
RIC, right inner ctenidium A5 P
RLL, right lower lip VERN=Sis
ROC, right outer ctenidium A b
RP, ridge of palp JE SRR
RUL, right upper lip i L
SBC, supra-branchial cavity il Jpe
SM, suspensory membrane of filament 18 2% R e
SRM, siphonal retractor muscle KD
ST, stomach H
VAL longitudinal vessel running along the base of inner lamina of inner ctenidium PRI P B B A A A
VB, ventral bend of the ctenidium S5 O o 5

VFEM, longitudinal vessel running along the edge of fixed-membrane of the inner lamina of outer ctenidium

A7V A58 I e A ML

VICM, vessel of inter-laminar connecting membrane IR T S M A
VM, visceral mass P lis B
VOF, vessel of ordinary filament R A

VT, ventricle iR
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Fig. 1. External shell valves and the soft body in Megangulus venulosa. A, External right shell valve; B, Ventral side view
of the shell valves; C, Dorsal side view of the shell valves; D, Ventral surface of the soft body after turning over
the mantles; E, Right side view of the soft body after removal of the shell valves; F, Right side view of the soft
body after removal of the right mantle. Bars = 1 cm.
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Fig. 2. Siphons and supra-branchial cavity in M. venulosa. A, Right side view of the soft body after removal of the right
mantle; B, Magnified view of the siphon in A; C, Ventral side view of the inhalent siphon after pulling the
mantles apart; D, The soft body after sectioning that shown in B; E, Magnified figure of siphons and supra-
branchial cavity in D. Bars in A-D =1 c¢cm, and bar in E = 1 mm.
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Fig. 3. Appearance of the ctenidium in M. venulosa. Red solid lines on the upper-left small figure (Fig. A) represent the
cutting-plane lines of the soft body and the letter attached to the terminal of each red line correspond to that of
figure. A, Right side view of the soft body after removal of the right mantle; B and C, Surface of the ctenidium
near boundary of the outer and inner ctenidia (the ctenidial axis) ; D-F, Respective surfaces of the soft body
dissected along the cutting-planes shown in red solid lines (D-F) in A; G, Schema of the outer and inner ctenidia.
Bar in A =1 c¢m, and bars in B-F = 1 mm.
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Fig. 4. Vertical sections of the ctenidia in M. venulosa. Red solid lines on the upper-left small figure represent the cutting-
plane lines of the soft body and the letter attached to the terminal of each red line correspond to that of figure.
Bars =1 cm.
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Fig. 5. Surface and vertical-sectional views of the outer ctenidium in M. venulosa. Red solid lines in the figure (A and B)
on the upper left side represent respective cutting-plane lines of the soft body and the letter attached to the
terminal of each red line correspond to that of figure. Bars = 1 mm



160 e, wA, FH

D

Fig. 6. Internal morphology of the outer ctenidium in M. venulosa. Red solid lines in the figure on the upper middle side
represent the cutting-plane lines of the soft body and the letter attached to the terminal of each red line
correspond to that of figure. Bars in A and D= 1 mm, and bars in B, C, E and F = 100 um.
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Fig. 7. Internal morphology of the supra-branchial cavity in M. venulosa. A, R1ght side view of the soft body after
removal of the right mantle; B, Magnified figure about the base of siphons; C, Supra-branchial cavity of the
horizontal-sectioned soft body; D, Internal morphology of the supra-branchial cavity after removal of the viceral
mass shown in C; E, Internal morphology of the supra-branchial cavity and the lamina of inner ctenidium after
removal of the inner lamina of inner ctenidium. Bars in A and C=1 c¢m, and bars in B, D and E = 1 mm..
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Fig. 8. Vertical- and horizontal-sectioned inner ctenidia in M. venulosa. A-D, Vertical-sectioned inner ctenidium sectioned
at cutting-plane lines shown by the red solid line in the upper left side small figure; E-G, horizontal-sectioned
inner ctenidium sectioned at cutting-plane lines shown by the red solid line in the lower left side small figure.
Bars = 1 mm.
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Fig. 9. Transverse-sectioned inner ctenidium in M. venulosa. Red solid lines in the figure on the upper left side represent
the cutting-plane lines of the soft body and the letter attached to the terminal of each red line correspond to that
of figure. A-E, Transverse-sectioned inner ctenidium; F, Diagram of the blood circulation through the outer and
inner ctenidia. Bars = 100 gm.
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Fig. 10. Labial palp in M. venulosa. A, Right surface of the soft body after removal of the shell valves; B, Right surface of
the soft body after removal of the right mantle; C, Right surface of the soft body after pulling the right lower
lip of labial palp has been pulled apart; D, Ventral side view of the labial palp; E, Ventral side view of the labial
palp after removal of the foot; F; Internal morphology of the labial palp. Bars in A-D = 1 c¢m, and bars in E and
F=1mm.
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Fig. 11. Internal morphology of the labial palp in M. venulosa. A and B, Internal morphology of the labial palp afte pulling
the right lower and upper lips of labial palp have been pulled apart; C, Relationship between the right lower lip
of labial palp and the right inner ctenidium after removal of the right upper lip of labial palp; D, Lip and mouth
sectioned between the right upper and lower lips of labial palp; E, Internal morphology of the lip and the right
lower lip of labial palp. Bars = 1 mm.



