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Anatomical Structure of Ctenidium in the Japanese Short-neck Clam
Ruditapes philippinarum

Ken-ichi Yamamoto, Takeshi Handa”™ and Akira Araki

Abstract : The structure of the ctenidium in the Japanese short-neck clam Ruditapes philippinarum was
examined. The inner ctenidium is larger than the outer ctenidium. Only the inner ctenidium has reached
the lateral oral groove into the labial palp. The ascending lamella of outer ctenidium (the outer lamella
of outer ctenidium) has formed the supra-axial extension of ascending lamella of outer demibranch near
the dorsal edge by greatly expanding the base. Both outer and inner ctenidia each have the food groove.
The observation of the cross section of the ctenidium revealed that the ordinary and the principle
filaments have joined in a semicircular shape by the interfilamentar junction, or the intra-plical bond and
that the ordinary filaments near apex have formed a circular dead space (the inter-filament space). The
intra-plical bond has been bonded with the inter-filament connecting membrane (expect for the inter-
filament space). The type of the principle filament was the frontal ridge of principle filament. The
position where the inner lamina of outer ctenidium and the outer lamina of inner ctenidium joined has
formed the based ciliated tract of inner and outer laminae of ctenidia, whereas in the bases of the outer
lamella of outer ctenidium and the inner lamina of inner ctenidium, no based ciliated tract has been
formed. In the labial palp, the direction of the filaments of the inner ctenidium is parallel to the lateral

oral groove.

Key words : Japanese short-neck clam; Filament; Ctenidium; Inner-filament connecting membrane; Intra-

plical bond; Principle filament; Supra-axial extension
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FERIZIE, REARIRHSE OGP THRIL L 723 £356 4.3
m CEHE i REE DTRRICET) oK 74
U 35MEME L, #EI2+13 mma /MO 7 ) 10ME K % H
Wiz TH Y, #04 ML~ 7 % 2 akERY 12
2~ AR 1328 L CHRRER & MR 2, Davidsonii™ TH
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KB, TreXH47 <7 A" LRI HE
e (MT) ofiidHg L <, T HKE (ES), M
WCAKE (IS) ZFATICHEA S MEEZRL T2
(Figs. 1B, C; 2A-E; 3A-D)o AKED AL, AKE
filiF (TIS) 258B® 5N 5 (Figs. 2A-D; 3D; 4B, C)s ZD
AKRETFIITEPE TR A SN D BBR T OKRKE S DR
RUWBEToTVDEESINTHED, HAEICY, HAS
il (TES) A HER SN2 (Figs. 2B, D; 3C, D; 4H). A
KEDOEIBIAKS AV) AL THERE (MC) 1ZHO
L, MAkEoREETH AR (EV) %4 L TH L E
(SBC) 2B LT % (Figs. 2B, C;, 3A-D; 5A-D; 6B, D,

H)o AKEDOEIIHET 550 (MC) & HAKED
T 28 EE (SBC) 1, oL, 5 AKEDH
o KB ORI OB - AR IERER (FSM) T
HY) 5N T2 (Figs. 2B, C; 3A, B; 5C, D)o

i1 (CT) &, K% (S ES) o#is L UG
(PAM) O A & wiPAR (AAM) ORI ALE
T5EHF (LP) FTICEML TS (Figs. 1C; 2A, B; 7A;
8A). ROMBITH,S A5 L, #H8 (LOC, ROC) 114 Mk
B ORI A S ko defhr TR LW
(Figs. 1A, C, D; 2A; 7A, D; 8A, B; 10B), I i (LIC,
RIC) (MBI E DN =M BB (LP) O£ TIIK
ATW5A (Figs. 1C, D; 2A: 7A, B; 8A, B10B)o L TOE
Fahl <&, WEOLRIZWETOSEHO MM OHE
(LOG) 12#:E L T o kT8l S b (Figs. 10B;
29F; 30C; 31A, D, E; 32A). A& 2 &, NEIEAME
INHFELLRENZ LD S (Fig 7D)o

Atkins® (3R B X O O 683 /M8 & N o
KESPUIIZFE LT, FMEENBOWH G [wil] %25
LTC\W57%, BEFFMECIINIESE L ) HRE L, HME
ONFEOQRIN I /MRS EE FIdiaRSFRO SN A TS LB
FTHLEHELCnD, RBHEOLTTFATARLTTF
ArafiA, \BREEHOY 74 ATABO<X, 7aAxH
A, 7aFaviA) v rI4SFBIOIFEOL Y
X ORYTFHA, AR FRHFTIE, HMIEE IR
RESHIZIZFLCT, WOWmBGED [wil] 2R L Tw
BT F e, THY ERLEAEEICRT LT SRR
RYTIHATHEBIC, JHELNEOK X E25TIZME T
T, BOWEGES [whl] 2RLTwa MY, 72, #ifid
OFETIE, BIFEIER L A IEIT A IHEA E S EE B
KO AR CTRBEICHE LT BT,
LaL, 7% offld, FistoME TaRoL ) ITEkE
TWb, MOWHGIE [wil ] 23R 8F, s
(OLO) D#%MAH (PAM) Mo HFEIC /ML EE EfhaL
ik (SAE) 2B LT, ZOHTHPKELILRLZEE
7L Twh (Figs. 1C, D; 2B; 4D-G; 5D; 6H; 7A-E; 8A-E
9A-C; 10A, B; 11A, B-E; 12BC; 13A; 14A-D; 15A, B; 20A,
BD; 21A-C; 22A). T @ &9 %4MEE/ZE (OLO) 3885

E A D 2 HMBIEREE (BOOC) 3 & UMER & 74T
LT 2 /MBASES IR (DOOC) #0567 B M/ ES
#& (FOC) THEBEICHEE L Twb (Fig 70). WAL
(OLI) X RREOAMEAZE D HMEALZETR FIEE & FRELC
EFATL T B NERSLEES I (DOIC) oM ERsE
%%@Dm)T%Eﬁ@%%%%&#%%%t%%éﬁf
w2 (Fig. 7C)o —77, WERMITIE, Fig 712% 4 MM
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WE LD &, #REHEMIILDLNENELRE LU

il & AT LT 2 WERNEEE IR 020 O AL THERL S
NLHNBMARESER (FIC) CTAHBMIICEE L T2 L
MEND, ZOXHIZ, T4 OMEITELOME Rz -
THRDE A3 % AT b A% 2 R L CRBE 2B
HELTWLI LIRS

R R

E R T 2 8 &7k & BERE O S A @ & KR
(ES) N @B TH M ERE (SBC) 13, % HRM
(PAM) #Brk L CHMA S A5 & BIRED I % Hi8
B2 > TV BT RS NS (Fig 8D, E)s &
DEIIE—DI o 2 EFE (SBC) 7% % B &%
(PAM) (ZBEEEL CHI@E L, HKE (BS) ~EiET 51
FiF, AR E EWT AT L 2% 5 b5
7»CTd 5 (Fig. 3A-D)o 8l EREAS— D2 7% o 72 #5340 T

W (LIC) &AW (RIC) EAGNENES S
#& (FICB) &L CAEONEAZE (ILD) 0L ON
BEANSE (ILD) o#EHTHEAE L T2 (Figs. 5D; 6H; 8E;
14A; 15C, D; 16A, B)o —%, #ME#L3E (ROC, LOC) 1
K& LR L 724 EE RgidiR (SAE) o 23A391H68
P EERE G % (FOC) CHMRN (PAM) ORilEATIC
BALTC BLEPE (SBC) 2B LAMEEL LTS
(Fig. 8D, E)o Z OO EEONE 225 /5
L, SR ENEBOSE T 5 EE (CA) AN
(VM) ~NEEONC, A OIED I SNEIL T3 b 5 ik
THMER SN D (Fig 8E)o Z O THEN (CA) 254+
i & PR A S3EE L C, SEERFE (SBC) (3AME L AR =S
SN TWDL Z ML (Fig 8E)o HERIZ, Z O
P CiE, AMNER (LIC) LAMNER (RIC) A%/AT MR N %E
H#i% (FICB) 26MN T, Fh2hoNEENIES SR
(FIC) CTWIEILICHS L 2L Db > T b (Figs. 9A,
B: 11D; 13C, D)o $72, T OEAASEFRIIHITTOIME
ENER O IEHNIL, B OALICE TTT v 5 BT R R
(SM) CTHIERICEE SN TV LT IR SN S
(Figs. 9B-D; 10A; 11D; 12B, C; 13C, D)o —75, 8 FR¥E
(SBC) % E#hZifto CHIH L CEM 55 &, Bk
i (PAM) O3 TlE, #HEE oM B (SBC) iF
A CMEPSIEN TS LR SN2 (Fig 8D, E;
9B, C)o F 7z, HME L NEEOHE EIEDFKIGITIZIZE UL
FTHOTVD Z EHMHRENS (Fig 9D). fE-T,

FHe (SBC) 134M & WNERCIIZIZF LE S FRL, £
D% EFTHEARII > TVAB I EDRHLEATH S
(Figs. 10A, B; 1 1B-E; 1 2B, C; 13D),

F7, 7 oMENESEE (FOC), NIENEASS
f& (FIC) B X UELNBEANIESAER (FICB) 34K 615E
DUEFTHFEATAT, KFFFA 23 FFEEHO <~
TavsAY, saFavhi4 Ve ry4o5xY 4
KA FD <2 EEMEOT IR AT 2=
FAAY LRI, B3 BB O, B3 & PR
%%wum%ﬁiﬁm%<MV)f%%§ﬂfwé<H$
14C; 15C-E; 16B-D).
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i (FG) 13, AMEDOATH XA HA4D, 150 F
BAMEO~~N, 7axs4Y, yaFay
IR I A 4&£ﬁ#m@7ﬁ#WT
EHROWNEEE X UMb > TWb, —J7, B
DL OFETIE, AWEIIIMETREL TV D ERES
NTwa?, LaL, BREETLIVASTLAAHDF
YIARDT TR TAY R T HAROT T AW T
X, BWEELEAONEES X OB b o T\nwd, F
72, RVAFTLAARTTY Y EFUBICED SN TW
Paphia (=Tapes) pullastra®® Paphia decussata Td, EW
XA ONEEE L USRI b > T 2 EosiiE s
Tw2?, 79T, EWEIEAS O L S
boTwa (Fig 17). &ML, AEL5E 05 IEAF ih
A& T IZE CIETH#HIKICEIT L Twb (Figs. 18E, F;
19A-D; 24A; 25A) . B ORI, <~V 7ax 40
RrvaFay A4V RS, SR L R3O R R
(OF) A% < L CTEWi I Ei% L T\ 2 B F25%ERE
&N 5 (Figs. 18E, F; 19A-D; 24A; 25A), —75, Efl4h
(PF) (&Y 0 IO ILM o P YL I # S LT b
(Figs. 24B; 25B), F 7z, AWifOFEIIFIFLOM & [k
IZ#E (CL) CEbDbNLTW2 (Figs. 18B-F; 19D),
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B OICV) oEfE, <~ 7avsA4Y, yaFay
AW, 45 KA, <%0 Frexh40 o<F
HAW LB oT, FEREICNE L IEO R % ik
L Tw % (Figs. 5A, B, D; 6B, D, E, H; 13A-D; 14C, D;
15B; 16A; 22E; 24B-E, G; 25B-F; 26A-D; 27A; 28A, B).
ERIER A (ICM) 1%, FERME(CHIZE R A 20 5
ﬁ%@@@ﬁ%i(ﬁ%%)®%ﬁ:ﬁkﬁ§%bf,i
MABICHNELNEOFMEAOME % EiE L T
(Figs. 10A; 17A; 20A-C; 21A),

BE R
g, <~ Fax a0 eraFay e LR
BRIZ, EER (PF) LT #Eo®EMS (OF) %EME
WCHEH L= )R Ll o 7o ho T b
(Figs. 24B-G; 25B-F; 26A-C; 27A; 28A, B)o LA L, W
HzR5E, —HOERE, FEELAOMB LOEMARE
WA OM E A GEN (IPB) THEELTWVL, —HlO
FMEONENE, EHESROTH LAEICIEMIEO 220 (6
BiE, IFS) %R L T 2525, f4AmEE (IFS) Lsto
AL CIXHR B EAEE (FCM) %ok D ¥ L CHR &8
(IPB) %3k L7k & 2> T\ % (Figs. 24C-E; 25B-
F)o MEEENMA (B8, BC) 2265 &, SR AR
(FCM) (E8R % 1 TITSHMREICHAE L <, MR R
Mk (FMS) #FH L T AT 2R s s (Figs
19A, B; 22B-F; 23A-C), #M#kfE TR % &, AR HEW
(IPB) ¥ 7H T fE o3 F VHTHLES N,
TR B L OEESROWNM 2 L T2 FF B OEAL
LaAE LT (Figs. 23A-C; 26F; 27E). - C, 74
VT, AFFFATAT, Ao FL 00 oY 7
av A4 R raFav A LR 5T, FEROMH
A L v A BURER B EIIRO O v, 72, 4
FRAFY, A FY TN Sk FHAY
TlE, BCRMEEGEIZEED 5N 5758, SRR EREO —
IR L7 BR B IE R H it v,
THEBOBOEARREE T
NZE L AL IE oM T 5 H 8% o M %Interlamellar
junctions (fifi % {3 &%) TH &5 L T\ % Homorhabdic
filibranch, WZE & A DMK 3 2 FH5 O ) % B ZEH]
WCHEAL BELAFEAOMERTEOD 5 EEY
(Ciliated spurs) T ¥ & L T \ Z%Heterorhabdic
filibranch, B # L 7z %
junctions (il 5 [ # 45 ) TH A L T\ 5Homorhabdic

Dufour and Beninger® 12,

S @ [ % Interfilamentar

eulamellibranch, W3E & 7L 350 T8 5% o ] 2 67 58 ) A
TEAL, B L0 2 ERMERTBRA LT
% Heterorhabdic pseudolamellibranch® 4 2 ® 24313 T
Wh, THUIHED &, T IEEEE L 72 E R o & 85k
S THeA LT\ 557> 5, Homorhabdic filibranch
WEOLTFIFAHTAT R0 FFF 42,
Heterorhabdic filibranchiEn~~", 7avy i1 £z
0¥ 3% 44" B X UHeterorhabdic pseudolamellibranch
WrEDA ZRTXD, < H % 2Ry FHAY LABD
i85 OREIK % 77 9" Heterorhabdic eulamellibranch# i % 7<
LTw5 (Figs. 5-9),
INSHOBIEHNS T OTOKEEHN ST 5 &, K
DX Db MK, FER (OF) B X X%
(PF) OfI#E (LCL, Figs. 6D, E; 8A, C) O#EED)T
AKE AS) o/ERE (MC) ~TASNK, FHRLH
FOMOEEAIL (OT) % #a L CHE 5 B 4 6 e e
(FMS) NAT B0 & 2T, TEAKD—HEBIZEL R R
e (IFS) ~iA LT, B (SBC) it b, S54HH
Jie (IFS) LA L7222 72 K L BB SE R S (ICM)
O %@ L CEPE (BC) ~ith, 885 M KR
(ICM) Oz #EH L CHZEREFmE (ICV) oM %E
LT EPEANTRIN S, SO DKL, MR R L
THAKE (ES) » oy~ sz,

MEOME

R (OF) WA HECRIME (VOF) 4%, E6%
(PF) 3N # % WA MmE (VPF) 2L CTw 2
(Fig. 28)0 MEZEREAEE ICM) &, <~ 7av 74
10 2T a4 L RERERICHE O ST AR O i
WA IS (VICM) &% ->Th Y, MEOHNT 5
MWLM EO TEAME (VPF) oz #ELTwa
(Figs. 26D; 28B, C)o L2d, <Y 7av 40 %2
OFav A4 LR 5T, MEMEAER (ICM) 13268
EOHMRTT 2N L NED & TOTMREICIET T CRE
L, HEZER]EAS RS 0 JEHE I B SE R S T (ICV) Cila
(CA) O AMBEHR (ABV) 26 ERMROE M (ST
OIS 5\ IZHNEAZEO L) O % HEig L T35
(Figs. 21A; 24G)o - C, #MEALEE FfidEsR (SAE)
OFALTIE, BEREAAME (ICV) ZE6% PF) o
FEIIZ AT C EERISHEE L TR CEEDTTV B T3
&N 5 (Figs. 9C, D; 14B; 20D; 21C; 24G)» fillsh (CA) @
AL ClE, TREESROEMN GHENTED IS & Ol
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MO O IZHER & @ LT E Mg % 0T
oA~ S 5 HEREIR (EBV) %Mz, 2oyl
(PIRESRE) 1 ZIdRTRE o ABEEEIR (ABV) Z2HHE 38T
w5 (Figs. 12A, B; 14C, D; 15B; 16A; 23A, C)o 5
HIE (FCM) &, PR A TH ASACHK 0 88 A [ 18 4 B 1fn
(VFCM) & 72> TCw5 (Figs. 26E; 27D, E; 28A, D), Z
OFEREEAEE WS (VECM) &, FHIBICER L 7268
AR (FCM) & EMIIRK D D AR OF AL
% (VOF) BLU2R0EmMAME (VPF) &BAREET
(IPB) % 4 L CHEA L, [F I 802 R 0 A I i
(VICM) & b LT 5 (Fig 28A). &Wi# (FG)
DEIIE, =Y, TavsA40 e ruFayi4l
FRC, EWEHEnE (VFG) 5tk L T3 (Fig
18B-E)o Z OEWEMIEIME ~L, BIEONELINFED
WHRINE (VOF) 257Mill 2 & i = B & X 5 1284
Lw? (Fig. 18B, D, E)
INLOBENSEMIETCOMBEHNT L L RO LH I
% Bo ML, ABLEIR (ABV) A & 8152 R 0 45 i 5
(ICV) % f& M L C oM i3 /b o) 3% 35 36 ¢ o 1 %
(VAO) ~ it A ¥ 4 (Figs. 14C; 15B, E; 16B, D; 20A;
21A) . WEETIXAMAZREERHEEME (VAD) ~iAT
% (Figs. 12A-D; 13A, D; 14D; 16A; 17A; 20A-C; 21A).
HMEANIERIT R I 2> 513782 (OLIH 5\ iZOLO) &
EHRIME (VPF) & HELRIME (VOF) ~, WELANZE
LA M 2 5 1ENIE (ILID 5 \WIZILO) o F A1
BLEEARMENTAL, EDICEWE FG) o<
WM. &, EEURIME 2 N5 MR O— X EREEH &
FERRIME (VICM) ~JE4E LC, MR 3 288320 68 5R 1M
% (VPF) ~jii<, HMEEIR (EBV) ~ititi 45,
HHGEMEEE (FCM) OIRAL T, EERIME & FiEAm
B B ML O — L B R B I (VECM) ~
WAL CRE L2 RICESRME & EERmE~NRE D, M
SRR Z oM E DR LT, BEWEAR - T
N, ZOKE, FEBRIMZE (VPF) AV 3E S 50
(VFCM) & #ifk L 728500 Cld, EER I o g o —
R T T 5 % WAL IS S 2 BB 2 AT 5
BRI~ EH L TN D, 70, Wk
(VOF) 720 & SR RS (VECM) ~iEA L 721
WoO—Hd LHARIME (VPF) %0 L CHB3E R AR
Mm% (VICM) ~iAvTHIxE 3 2 83 % E1T 4 2 ZHRI
BANLEKLTRND, Wi (FG) Tix, 4HsED

B\ ITAERAEE O R ME (VPF) &% 8% 4

(VOF) %#&H L7z mi@srs igitEmE (VFG) <Ti
HLTC, ENENIENIED B W ILEESIEE O F 6854 A
EREARIMAENE RN D 2D OEMGRINE & 7RI
BARAMEE, SR EAE RN (VECM) 55 %8
MLTHRATZIEEEAL, SRMERE (FCM) &
IZZOWMNE#EY R L THENER (EBV) ~itHid %,

LEPA

Ei5 (PF) i, v, 7avhi4eruFayiA
T FEEROFE SIEREM) o gfd a5 ME 2R3
Frontal groove of the principle filament (F##%i#%) &
BoTWwa™, L, 7% Tk, FEAORIHOH
Jefh i E R & RO IE 2 R L CMEL % 7R 3 Frontal
ridge of the principle filament (FEEARER) & 7> Tw»
% (Figs. 26A-E; 27A, B; 28B, C)o <X, 7aAYH A%
O a w4 Tid, wilk (OF) (ZZER0MIAEY
5T HAONOFIINANLE T HEAR M LT ELR S
Apical filament (G #8%) &% > Twa, Ly
L, 7HUTIE, BmElEAEMzTBod, wilkiae
THUFEZRLTw5 (Figs. 5A, D; 6A-H; 14D; 26A-C;
27A; 28A, B).

—7%, Ef% (PF) BX U (OF) 3=~V 7
av A4 RraFay Y LB, RIS
(FCL) THEbN, MIICIIMEE LCL) M, Wil
EAANTH O AR I BT E (LFC) =iz Tw 3
(Figs. 26E-G; 27C-E; 28B-D) .
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HHEREE L NEIIE D S AL, MG E R L= T
av A0 eruFay AW LA, 8T (CL) T
Bbhh - LxE (N/MESNANEILEE, BTL) 2R L
T\ % (Figs. 5D; 14C, D; 16A; 17C; 20A-C; 21A; 23A,
Qo L2oL, =Y 7av#4Y 2ru5ayhAW
LR ST, HEREOIEIBIHE L T2 /MM ED I
FEEECHEATERS ST, PNERPNEE OIS b IR0
5N 7%\ (Figs. 14C, D; 15B, C, E; 16A, B, D; ) o

B

B (LP) &, =Y, 7axvsA4V xsaFav s
A LRI, BEOSHE FESR (LUL RUL) & TFE
F# (LLL, RLL) TFedr X 51221 1k 722w B o 1
&7 o T (Figs. 29E, F; 30C; 31D, E; 32A) . ¥
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ML NS HEEEF F TIEOT, FEFRETE

FTHENTVD, LA L, 7HYOMETE, 423k
WANEDRPTHED Y, NEDEMOAIPER £ TED
EEFLETERICHREINEEL 2> T3 (Figs.
29C: 30C; 31A, D, E; 32A; 34A, C)o F72, LF¥FAH
A, zaFay A4, <N, JITrILTERLTRFF
T, MEEOERBOETIIER OMAIHEDEFT & TPATIC
o Twh (Fig 33)0 > T, % (FitE L OE6M
#) OETBIOTROM S, MM EOETEEMAIC
ZoTwb (Fig 33) 2% 0, MAMIIHEANTIX
Feum B MR AL LB L EAIZK b > T B (Fig
33)o L2L, 7THUTIE, ToL) gt E®EL-T,
FHABLUOFERAO MTB L O TROM XX, NEBX
UHREOVT NS MM ITEDETE AT TW S
(Figs. 1C, D; 7A, B; 8A, B; 29B, C; 34A, C)o TD X 12
WIEZITHAERICEEL TV 575, BROERHETI<
7aviA4Y eraFay AN LRAKT ET
DEFFOXETIMA O (LOG) 2L, Bl
CE (L) offaidnfiiE (POG) 2R L CHROM
(OA) N EEH»B#ELR > Twa (Figs. 29F, G; 30C;
31D; 32A). F 7z, BR, WML, EMIIES L OED
X, £ THTE (CL) TEDLIL TS (Fig 32B-E).
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. EED

,\:9>Y

T E
IN— T =T H F Crassostrea virginical%, Tk & F
FHOMMTECTHSR M A @ 2 KEE R L, KPOKE
KL% B CHIFE L THIICH D, FEDR OB CiligE
HEFHEY, FHRORRTE CEMHENED
EATHBH T 2HELTWE2 7, RSB TFO
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Short forms used in the figures
AAM, anterior adductor muscle
ABYV, afferent branchial vein
BC, branchial cavity
BOOC, base of outer lamina of outer ctenidium
BTL, based ciliated tract of inner and outer laminae of ctenidia
CA, ctenidial axis
CL, cilium
CT, ctenidium
DD, digestive diverticula
DOIC, dorsal side of outer lamina of inner ctenidium
DOOC, dorsal side of outer lamina of outer ctenidium
EBV, efferent branchial vein
ES, exhalent siphon
EV, exhalent valve
FCL, frontal cilia
FCM, inter-filament connecting membrane
FG, food groove
FIC, fused border of inner lamina of inner ctenidium
FICB, fused border of inner laminae of inner ctenidia of both sides
FMS, inter-filament connecting membrane space
FOC, fused border of outer lamina of outer ctenidium
FOIC, fused border of outer lamina of inner ctenidium
FRP, frontal ridge of primary filament
FSM, front suspensory membrane
FT, foot
GD, gonad
IC, inner ctenidium
ICM, inter-laminar connecting membrane
ICV, inter-laminar connecting vessel
IFS, inter-filament space
ILI, inner lamina of inner ctenidium
ILO, inner lamina of outer ctenidium
IN, intestine
IPB, interfilamentar junction of the form of intra-plical band
IS, inhalent siphon
1V, inhalent valve
L, lip
LCL, lateral cilia
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LFC, latero-frontal cilia TS
LIC, left inner ctenidium e N
LLL, left lower lip ETES
LOC, left outer ctenidium e
LOG, lateral oral groove LA mpr
LP, labial palp B
LUL, left upper lip =51
MC, mantle cavity A £
MT, mantle SLE N
MYV, microvilli WE
OA, oral aperture )
OC, outer ctenidium A
OF, ordinary filament TR
OLI, outer lamina of inner ctenidium AL E
OLO, outer lamina of outer ctenidium AR A 2E
OS, oesophagus il
OT, ostium AL
PAM, posterior adductor muscle Exila]
PF, principal filament FHLR
PM, pallial muscle ME
POG, proximal oral groove SUR AMEES
PP, papilla feikzek
RIC, right inner ctenidium H PR
RLL, right lower lip HTER
ROC, right outer ctenidium VETAY
RP, ridge of palp JE R BEAER
RUL, right upper lip i EES
SAE, supra-axial extension of ascending lamella of outer demibranch AMIBALEE T shfLak
SBC, supra-branchial cavity i - e
SM, suspensory membrane of filament i 2 R 5
SRM, siphonal retractor muscle IKEZE
ST, stomach =
TES, tentacle of exhalent siphon K il
TIS, tentacle of inhalent siphon AAKE T

VAL longitudinal vessel running along the base of inner lamina of inner ctenidium
VAO, longitudinal vessel running along the base of outer lamina of outer ctenidium
VEFCM, vessel of inter-filament connecting membrane

VFG, vessel of food groove

VICM, vessel of inter-laminar connecting membrane

VM, visceral mass

VOF, vessel of ordinary filament

VPF, vessel of principal filament

VT, ventricle
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Fig. 1. Ctenidia and siphons in the Japanese short-neck clam Ruditapes philippinarum. Fig. A, Left surface of the soft
part; Fig. B, Siphons are pulled apart in the mantles; Fig. C, Left side view of the ctenidia and the siphons after
the left mantle is removed; Fig. D, Left side view of the ctenidia and the labial palp. Scale bars = 1 cm.
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Fig. 2. Siphons in the Japanese short-neck clam. Fig. A, Left side view of the soft part; Figs. B-D, Horizontal cut open
the siphons; Fig. E, The inside of the siphons. Scale bars = 1 cm.
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Fig. 3. Horizontal sections of the soft body in the Japanese short-neck clam. Azan stain. Scale bars = 1 cm.
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Fig. 4. Transverse cut open the soft body in the Japanese short-neck clam. Transverse red lines on the upper-left small
figure represent the cutting-plane lines of the soft part and the letter attached to the terminal of each red line
correspond to that of figure. Figs. A and D-G, Transverse cut open the soft body; Fig. B, Magnified view of the
inhalent siphon and the mantle cavity in Fig. A; Fig. C, Magnified view of the tentacle of the inhalent siphon in
Fig. A; Fig. H, Magnified view of the tentacle of the exhalent siphon in Fig. G. Scale bars in Figs. A and D-G =1
cm, and the bars in Figs. B, C and H = 1 mm.
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Fig. 5. Transverse sections of the siphon in the Japanese short-neck clam. Transverse red lines in the upper-middle
small figure represent the cutting-plane lines of the soft part and the letter attached to the terminal of each red

line correspond to that of figure. Azan stain. Scale bars = 100 um.
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Fig. 6. Transverse sections of the siphon in the Japanese short-neck clam. Transverse red lines in the middle-left small
figure represent the cutting-plane lines of the soft part and the letter attached to the terminal of each red line
correspond to that of figure. Magnified view of the siphons in Figs. A, C, E and G are corresponding to Figs. B, D,
F and H. Azan stain. Scale bars = 100 ym.
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Fig. 7.
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Outer and inner ctenidia in the Japanese short-neck clam. Figs. A and B, Left side view of the ctenidia and the
labial palp after removal of the left mantle; Fig. C, Left side view of the ctenidia; Fig. D, Outer and inner ctenidia;
Fig. E, Diagram of the transverse section of the outer and inner ctenidia. Bar in Fig. A = 1 c¢m, and bars in Figs.
B-D =1 mm.
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Fig. 8. Ctenidia and supra-branchial cavity in the Japanese short-neck clam. Fig. A, Left side view of the ctenidia and
the labial palp after removal of the left mantle; Fig. B, Left side view of the ctenidia; Fig. C, Dorsal side view of
the ctenidia; Figs. D and E, Dorsal side view of the supra-branchial cavity near the exhalent siphon after removal
of the posterior adductor muscle. Scale bars in Figs. A-C = 1 cm, and the bars in Figs. D and E = 1 mm.
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Fig. 9. Ctenidium in the Japanese short-neck clam. Fig. A, Ventral side view of the ctenidium and the labial palp after
removal of the mantle and the visceral mass; Fig. B, Dorsal side view of Fig. A; Figs. C and D, Magnified view of
the right outer ctenidium in Fig. B. Scale bars in Figs. A and B = 1 c¢m, and the bars in Figs. C and D = 1 mm.



7 OfiEREE 87

Fig. 10. Transverse sections of the soft body in the Japanese short-neck clam. Transverse red line in the upper-left
small figure represents the cutting-plane line of the soft part. Fig. A, Outer and inner ctenidia; Fig. B, Section of
the soft body. Azan stain. Scale bars = 100 um
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Fig. 11. Supra-branchial cavity in the Japanese short-neck clam. Transverse red lines in the middle-left small figure
represent the cutting-plane lines of the soft part and the letter attached to the terminal of each red line
correspond to that of figure. Scale bars in Figs. A and C-E =1 cm, and the bar in Fig. B =1 mm.
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Fig. 12. Supra-branchial cavity in the Japanese short-neck clam. Vertical red lines in the middle-left small figure
represent the cutting-plane lines of the soft part and the letter attached to the terminal of each red line
correspond to that of figure. Scale bars in Figs. A, B and D = 1 mm, and the bar in Fig. C =1 cm.
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Fig. 13. Sections of the supra-branchial cavity in the Japanese short-neck clam. Transverse red lines in the middle-left
small figure represent the cutting-plane lines of the soft part and the letter attached to the terminal of each red
line correspond to that of figure. Azan stain. Scale bars = 1 mm.
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Fig. 14. Fused border of the ctenidium in the Japanese short-neck clam. Fig. A, Ventral side view of the ctenidium and
the labial palp after removal of the mantle and the visceral mass; Fig. B, Dorsal side view of Fig. A; Figs. C and

D, Transverse sections of the soft body near the siphon. Azan stain. Scale bars = 1 mm.
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Fig. 15.

Sections of the fused border of the ctenidium in the Japanese short-neck clam. Transverse red line in the
middle-left small figure represents the cutting-plane line of the soft part. Fig. B, Magnified view surrounding
the supra-branchial cavity in Fig. A; Fig. C, Magnified view of the fused border of outer lamina of right outer
ctenidium in Fig. B; Fig. D, Magnified view of the fused border of inner laminae of inner ctenidia of both sides
in Fig. B; Fig. E, Magnified view of the fused border of outer lamina of left outer ctenidium in Fig. B. Azan
stain. Scale bar in Fig. A = 1 mm, and the bars in Figs. B-E = 100 um.
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Fig. 16. Sections of the fused border of the ctenidium in the Japanese short-neck clam. Oblique red line in the middle-
left small figure represents the cutting-plane line of the soft part. Fig. B, Magnified view of the fused border of
outer lamina of right outer ctenidium in Fig. A; Fig. C, Magnified view of the fused border of inner laminae of
inner ctenidia of both sides in Fig. A; Fig. D, Magnified view of the fused border of outer lamina of left outer
ctenidium in Fig. A. Azan stain. Scale bar in Fig. A = 1 mm, and the bars in Figs. B-D = 100 gm.
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Fig. 17. Food groove in the Japanese short-neck clam. Fig. A, The stereoscopic micrograph; Fig. B, Transverse section
of the ctenidium; Fig. C, Magnified view of the ctenidium in Fig. B; Fig. D, Food grooves of the outer and inner
ctenidia; Fig. E, Food groove of the inner ctenidium. Azan stain. Scale bars = 100 um.
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Fig. 18. Food groove in the Japanese short-neck clam. Fig. A, The stereoscopic micrograph of the transverse section
of the laminae; Figs. B-D, Magnified view of the food groove of the vertical longitudinal section of the laminae;

Figs. E and F, Magnified view of the food groove of the cross section of the lamina. Azan stain. Scale bars in
Figs. A-C and F = 100 um, and the bars in Figs. D and E = 10 um.
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Fig. 19. Stereoscopic micrographs of outer side view of the food groove in the Japanese short-neck clam. Scale bars =
00 um.
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Fig. 20. Stereoscopic micrographs of the inter-laminar connecting membrane and the inter-laminarr connecting
membrane in the Japanese short-neck clam. Figs. A-C; Vertical sections of the ctenidium; Fig. D, inner surface
view of the inner and the outer ctenidia. Scale bars = 100 um.
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Fig. 21. Stereoscopic micrographs of the supra-axial extension of ascending lamella of outer demibranch (SAE) in the

Japanese short-neck clam. Transverse red line in the middle-left small figure represents the cutting-plane line
of the soft part. Fig. A, Outer and inner ctenidia; Fig. B, Outer surface view of SAE; Fig. C, Inner surface view
of SAE; Fig. D, Magnified view of the inner surface of SAE in Fig. C. Scale bars = 1 mm.
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Fig. 22. Stereoscopic micrographs of the inter-filament connecting membrane in the Japanese short-neck clam. Figs.
A-D; Vertical longitudinal sections of the laminae; Fig. E, Oblique section of the lamina. Scale bars = 100 um.
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Fig. 23. Sections of the inter-filament connecting membrane and the based ciliated tract of inner and outer laminae of
ctenidia (BTL) in the Japanese short-neck clam. Figs. A-C, Vertical sections of the lamina; Fig. D, BTL. Azan
stain. Bars in Figs. A-C = 100 um, and bar in Fig. D = 10 um.
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Fig. 24. Stereoscopic micrographs of cross sections of the lamina in the Japanese short-neck clam. Fig. A, Ventral side
view of the surface of the food groove; Figs. B-G, Cross sections of the lamina; Fig. G, Dorsal side view of the
lamina; Fig. H, Out side view of the ctenidium near the dorsal edge of the ascending lamella. Scale bars = 10 um.
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Fig. 25. Stereoscopic micrographs of cross sections of the lamina in the Japanese short-neck clam. Fig. A, Ventral side
view of the surface of the food groove; Figs. B-F, Cross sections of the laminae. Scale bars = 10 um.
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Fig. 26. Cross sections of the lamina in the Japanese short-neck clam. Figs. C-G, Magnified views of essential parts of
Fig. B. Azan stain. Scale bars in Figs. A-C = 100 um, and the bars in Figs. D-G = 10 um.
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Fig. 27. Cross section of the lamina in the Japanese short-neck clam. Figs. B-E, Magnified views of essential parts of
Fig. A. Azan stain. Scale bar in Fig. A = 100 um, and the bars in Figs. B-E = 10 um.




7 Ot 105

hd "'1:::1."' K‘ﬂF

D

Fig. 28. Cross section of the lamina in the Japanese short-neck clam. Figs. B-D, Magnified views of essential parts of
Fig. A. Azan stain. Scale bar in Fig. A = 1 mm, and the bars in Figs. B-] = 10 um.
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Fig. 29. Stereoscopic micrographs of the labial palp in the Japanese short-neck clam. Fig. A, Surface of the soft body;
Figs. B and C, Labial palp and ctenidium after removal of the mantle; Fig. D, Ventral side view of the labial
palp; Fig. E, Ventral side view of the labial palp after removal of the foot; Fig. F, Internal construction of the
labial palp in which the upper and the lower lips are pulled apart; Fig. G, Internal construction of labial palp
after removal of the lower lips. Scale bars in Figs. A-E = 1 cm, and the bars in and Fig. G = 1 mm.
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Fig. 30. Section of the labial palp and supra-branchial cavity in the Japanese short-neck clam. Transverse red line in the
middle-left small figure represents the cutting-plane line of the soft part. Fig. B, Magnified view surrounding the
supra-branchial cavity in Fig. A; Fig. C, Magnified view of the labial palp in Fig. B. Azan stain. Bar in Fig. A =
1 cm, and bars in Figs. B and C = 1 mm.
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Fig. 31.

Section of the labial palp and the supra-axial extension of ascending lamella of outer demibranch (SAE) in the
Japanese short-neck clam. Figs. B and C, Magnified view of SAE of the right and the left outer ctenidia in Fig. A;
Figs. D and E, Magnified view of the right and the left side of the labial palp in Fig. A. Azan stain. Scale bars =
1 mm.
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Fig. 32. Section of the labial palp and the supra-branchial cavity in the Japanese short-neck clam. Transverse red line in
the middle-left small figure represents the cutting-plane line of the soft part. The letter attached to the center of
each red line in Fig. A corresponds to that of Figs. B-E. Fig. B, Magnified views of the ridges of palp of the labial
palp in Fig. A; Fig. C, Magnified view of the lateral oral groove of the labial palp in Fig. A; Fig. D, Magnified
view of the lateral oral groove and the proximal oral groove of the labial palp in Fig. A; Fig. E, Magnified view
of the proximal oral groove and the lips of palp of the labial palp in Fig. A. Azan stain. Scale bars = 1 mm.
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Fig. 33. Stereoscopic micrographs of the positional relation between the labial palp and the filament of the Blue mussel
Mpytilus galloprovincialis (Fig. A), the Black-lip pearl oyster Pinctada margaritifera (Fig. B), the Black-winged
pearl oyster Pteria penguin (Fig. C), the Pen shell Atriana (Servatriana) lischkeana (Fig. D), the Densely
lamellated oyster Ostrea denselamellosa (Figs. E and F). Fig. A, Ventral side view after removal of the left
lower lip; Figs. B-D, Ventral side view; Fig. E, Ventral side view after removal of the lips; Fig. F, Lateral side
view. Scale bars in Figs. A-C = 10 um, and the bars in Figs. D-F = 100 um.
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Directions of particle transport on the ctenidium (Fig. A) and on the labial palp (Fig. B) in the Japanese
short-neck clam. Arrows, Directions of particle transport; Open circle in Fig. B, The positions of longitudinal
current leading particles to the dorsal side of the outer lamina (or the fused border of outer lamina of outer
ctenidium); Closed circle in Fig. B, The positions of longitudinal current leading particles to the lateral oral
groove. Scale bars = 100 um.



