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Histological Structure on the Ctenidium of the Chest-shell
Scapharca broughtonii (Arcoida: Arcidae)

Ken-ichi Yamamoto, Akira Araki and Takeshi Handa t

Abstract : The structure of the ctenidium in the chest-shell Scapharca broughtonii (Arcoida: Arcidae) was
histomorphologically examined. The histological structures are as follows: 1). The fused border of outer
lamella of outer ctenidium and the fused border of inner lamella of inner ctenidium do not fuse to the mantle
and the visceral mass (VM), respectively. 2). The dorsal bent of ctenidium (DB) is filaments (OF) bending to
the branchial cavity and the food groove is not formed on the ridge of DB. 3). The interlamellar connecting
membrane is observed about 10-20% length of OFs which are ascending from the ventral bend of the
ctenidium (VB). 4). The interlamellar extension of filament is formed at abfrontal side of all OFs in the outer
lamella of inner ctenidium and in the inner lamella of outer ctenidium is spreading out between the vessel of
ordinary filament and the vessel-like interlamellar connecting vessel. 5). Neighboring OFs are connected each
other with the cilia at the interfilamentar junction, VB and DB. And the coarse frontal cilia and the fine
frontal cilia are arranged at the center and the both sides of the frontal surface of OF, respectively. 6). In the
labial palp, the proximal oral grooves extend between the inner lip and the outer lip on either side of the oral

aperture and OL is equipped with the membranous flap of lip. 7). The lateral oral grooves extend between the
inner palp of labial palp (IPP) and the outer palp of labial palp, and the tip of IPP is fixed on VM with the
suspensory membrane of labial palp.

Key words : Chest-shell; Dorsal bent of ctenidium; Interlamellar extension of filament; Membranous flap of lip;
Ordinary filament; Ventral bend of the ctenidium.

Journal of National Fisheries University 66 (3) 141-172 (2018)

&

il

THABOBMEEE, YA ATAHY T A RTA RO
7 3 X W A Pinctada fucata martensii, ¥ 1 F 3 7 H A4
Pinctada maxima B X ONK 7 F A B D & £ 5 ¥ Pinna
A HABA Y HTARDA rFav A
Hyriopsis schlegeli THit S Twap"™, HHH1E, HEO
IO - PEBRCH I3 20T %e 2 0 5 L To Lg%
% HWT, S HHEBEIIOWT, MRS L EHF B
L ORI S AT L TE 2B, 4 T4 HA A
Bt L W3 4 H A Mytilus galloprovincialis 38 £ N2 T ¥
¥ { ¥ aSeptifer virgatus T, MEZEIEH MR ASEHITE A
TEREIETT, BEEET 2 WHLROSHETE THAs S 7R IR 2R

Jjaponica,

LTWwiz*% w4 254 By 74 XA R~ XPteria
T7aAXYHTABIOEI aF 3y h A Pinctada
NWNETEFHAARD) T ¥ A4 T Fdwina
(Servatrina) lischkeana, A4 % X 7' 4 Bt & F 7 £ Mimachlamys
nobilis 3 X UK % T 7" A Patinopecten yessoensis TlZ, 2%
TR & T BAROFERE M E L CWIBICIEA 2 %
AL, HRORBAHETE T S MBI Z R L Tw
72 Ll e FRERS TAA TR, oA
Ry, SMESNEOIERIIA B S BN HEh M &
o TV £ 7 KH F R~ # ¥ Crassostrea gigas
X O % R #" X Ostrea denselamellosa, =)V A% L 4 HF

penguin,

margaritifera,

7 XHARD T 7~ X H A Sinonovacula constricta, < 7
A B D= 5 I A Solen strictus, <NV AF LA o7
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V) Ruditapes philippinarum Ti%, 3213 F8% & T EAROF
k% —H L LTI A S /R4, BT 500
LR O THAE S N7 A Z R L T2, 72
2L, THU T, SMRASEO IR L LR L 2o ME s
ERLTCWT, F72, W URBA O 5 4 1 Megangulus
venulosus ( Y WVAFVAAH=v a3 TAE) Ti&, o
Sy Ay AARTHOEN TS & )12, BT H R
HRPIITHE A 72 R & AR OME S 2R L, FHIIE AL A
KL, WED LR L T\ 7e2s, WENEHTEZO 4
FUBE & BRICHMIE & NBEDS T HICIED 72 B & 7R L T iz™
By ZOEHIC, SHHAEOWMMEZ Lo TRES
Mz A L C\w5b, AWZETIE, REBEHE LTHIONS 7
I A RO T 5 I A Scapharca broughtonii O B4 % FLHE
FINHARTze BB, ZHHOSHIERA S 72,

B LVHE

FEIE, IR E A L ) AT L R182
23 mm (P = FEE(R 2, DIBERARICET), dm14.2
*16 mm , #&IF121+£04 mm D7 HH 1412 Kz
720 TAHAE, K04 M DAL~ 7R 2 KOREHIZ2
~4 WEREE L CHRIAIB % i &, Davidson ™ TR &
L 720 MUERIBIEH EICHE > TN 7 4 U (10 um) % 15
B L, 79 v gt i L OB TBig L 2",

BRELIVEE

DR

Ridewood™$ & U Atkins™ i35 1 X O F 8 oo i

T, MEWIIRIEAME L NIBO K E EAFIEFRLETH Y, [w
B 2RTEMELTWD, TOXI)RIE, TALAI
bHTIEE D (Figs. 1-1, 1-2, 1-3), TNFTITHLARIZLT
E72LTHFATA, A FAa, =X, TaAYIFA,
saFav A4, V58 A45F, vroX, Ky THA,
A FRFF, v AFOMEFKTH 722" Lo, HHE
ALIE 3 X OSPEE P 3E o> 8 25 95 4 i H(dorsal bend of
ctenidium , DB) &, kA F" ks 744 400
L U EZR L TWiz(Figs. 1-1, 2, 34-1, 42). F7z, ©F
¥R Ry A B L RIS, SRS O 2

Jeit R D M AL A % (fused border of outer lamella of
outer ctenidium, FOC ) I3 ERICHEE L T Zer oz
(Figs. 2C, 4-1D)o [IERIZ, PIERAZEDERZETS G il 50

i RHES

i N B 4 75 #(fused border of inner lamella of inner
ctenidium, FIC) (&7 OFEENED I & 5 W IZHIESLD
MBEZHEA LT\ 722020 72(Figs. 1-2B-E). AMBEALIE S 2513
(FOC) & NI NG A RFIC)D KK 1E, bt F P
Ry T AW E RSB IZED 5 N7 A o 72(Figs. 2C,
2D, 4-1D, 4-1E, 4-2H, 4-2)0 26D &b, ThHAHA1X
by F ARy 7oA AP L F BRI, BEEEE 5
BB SR 7RBE T, FMIALSE & YR SE O SR B it
OISV EE G AR & NEINZE G &R & TN EIUNER L N
EBE D MR B S €T 228, RIS €L L, 2
DOEHBIEETNZTNOTM»r SRS ELEEZ LN
b0 Tz, THAANL, BBENOKEEZZMIIZ LS E7:
RIS S AL 2N ENOFMERA A S FEE ST, i)
HOHBEEB LN SN,

3 ke

HRAEILERCAAAE L, SR O M % @l S ¥ 72K & oKk
(EO)NEC % Tdh 5 1IESBO)IE, FH 2 S IEMIC
FTRD L IZEL L Tz, BRICIE, 88 R, G
DIIED N NS FHESFEEOLO) & SMBNZEILO)D [ B &
O'MNEBAFEOLT) & NERINFEILD OB 1A D, Aat4ARM
ik & T 72(Figs. 1-1A, 1-2B-E) R\ T, i F P

Fiti OEFEOIMINZE L SMENFEORIIAR T O 02k, B
SO OMIEO NINEES A FAB IS LG
DIBEDONENEED Z DW=k o 721K, &EF3EIIE
J§ S T w7z (Fig. 1-3F), HKEEO)NIED K LlEICA)
DMRREN SEENT, LI OMED ZF i E N TR
AFEEAMENIEO A EKE L C—D2 &2, FITAELOM
WO FIES EFEO BEVAES L CEAOMED A
—# 2% o T, 1A E 20 (Fig. 1-3G, 1-3H), K (245
SNTw7(Fig. 1-31).

SRTELS (A Bh R

7 A A oM E #h#(dorsal bend of ctenidium,
Dm@tiﬁ#“m%$9%ﬁ{”m&ﬁﬁt,ﬁ%ﬁ@ﬂ
EALIE 35 X OSPIER P3E O I O A A MINC i il L 7 Ha
& 725 T\ 72(Figs. 2C, 2D, 3D, 4-1D, 4-1E, 4-2H), #Mil4t
BB X NI NIEO BT MR o iy, eth o xt
PRk s 7 A AP MBI N E N A AR
(FOC) b X 'WIBINEE G 5% (FIC) 2T L T\ 7z (Figs.
2C, 2D, 3D, 4-1D, 4-1E, 4-2H, I6A, 16B), t F 7 ¥ 9%k
55 A o PR BT, R oME iz B H W
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ICTRAT LS L 72 HMEAVR ST wWa, LarL, TAA

ERAETFANE B UL, B L 72 R o0 N B 1
AR Z M L CHATB TS Lol L oo TH Y,
R ME (VORI B 2 WHLR O M % #ifk L T o
HE$2C2D3D4MD4EJMEO%OT,7ﬁﬁ4

OBEZETT IR 58 0D A3 1 R A O FEAT D A & 7 o
THEY, ¥, 7aYH44, ruFavig, Virs4
SE, AZRTF, < HETRONBHEEIE ™95
D SN ho T,

:|:
El
Iﬂ
it 7|

SRZE R A 2 R 0

XN, TAXHA, raFavHL, VIry4TE,
A F KA X, AT TIE, ELER I S & R
L, Wi E T 5 K5 0 R HEE I Tl S h
TWB™ B0 UL, Atkins™ ®1d, 74574 B
HAE IS EAE fhB i B 2 R L e v e i LT
Who THITATY, SMIEEMEMEIEEERSMEL T
BeL, RWTERT 22 LTSN E L 72
AR L, AWHEILED S i) 5 72(Figs. 5B, 5E,
5F, 6A, 6C)o F 72, 74 H A OIEEMIE AR TIE, Fi
B E DR B A A 2 R L CREE TS L,
I (VORI .\ A5 LT 7 4o 72(Fig. 90)o

B
8 502 5400 i 5 o> P (BRPE B 1, AMEEAREE(OLOY 1
HHIBALEEIE B TO)RS, BN EE(ILDIC 1 PSR A 32 35
HBTY2S L & LT w 72(Figs. 2C, 2D, 4-1D, 4-1E, 4-2H,
42D 2O DFEEHIE, il L2 HESR TR S hvTw
720 fito T, FIEIEOEMIL, HHELR O RTMTEECLIZH
YT LMETEHDNIAE L 7 > Twiz(Figs. 4-1D, 4-1E,
4-2H, 4-21)o — 77, WESALZEOLD & AMENTEILO)DEEIZ I,
PR AL P9 3E LR B TL) 2N L & LT v 72 (Figs. 4-1C,
4-2G, 5C, 9B) A 7 A4 ¥Ry T H A TIE, FHEEHEIX
IS EE DRl 5 &AM EE D Z 2RO R ELR 2SS TS
R L7MEE R LT, TAFTSI Ther A F
WK 7 A4S WL RIS, PSRN 3E I T AT
AL 3E & AP TE O B IR TRERR S T 72(Figs. 4-1C,
4-2G, 5C, 8A-D, 9B). ¥ 7z, WHMBEANEERIREDO KM D,
AL BESE G R UM P BE LIS & BRI, FEER O ik
FEICH BT HMETE DN TV /2(Figs. 4-1C, 4-2G, 5C)o
INSHTENG, 3DOOKEH LI THitE L 72 ISR+
RO TEET 2B THLI ENHL L TH %,

TR A

N &AMl o Z 2 O SEREREE TR < oNBE L At
HEOMIL, BHWAEK S TW/z(Fig. 60) 2D X9 7%
M5 o A, MEENERSr s MEoORS D
10-20% F CTOMICERD bNze £ 2T, WRIENE I HhER
7 & WENZ 1) > THRIT00 pm [ R THER ORI E) - % Blgs
5 E, P EALEED WIS O R R — R AT L) R
(il L CHlilg LTz (Fig. 7TA-E)e SORENDS, T
HADNIEELNIEDOFMA DML, 2FF %451, A
SHEAL LAY T 545 FOTHD SN LBIROHE
S ({0 3% ) SRS AR LS & B R R 2 K, AT o (0 3 ) A
Ji, ICM) T3 LT 2 &I L 72,

EREERAE LY, <X, TaXY A4, ruFaviA,
VY5 A45F, edoX, K¥THA, AR TFBX
D=7 ETIE, WIEEATEOHRTS 2 EER O M 2 Mk L
TWwa™, LarL, 7444 OERMEEEI, fiito
BHBE R 5T, £ TOMMT 2 EMAROM %045 L <
V72 (Figs. 7A-E)o

HERYRER

Atkins™iE, 7AAAHSF AR DOR Y ¥~ 4
Glycymeris glycymeris B X7 AT A RO A K3 7 29
A Arca tetragona O PJEEALEE B L OV PIEE D R 1213,

fif8 52 Pk (interlamellar extension of filament, IEF)2ASi2%
NHEWELTWD, JEZ, A ¥XYHABA 7Y HTAFO
THHFE T, EERY R E (respiratory expansion)
ENHIEN B FEE L 72 MRIEIRAS, WAL EE S X OV 3
DFEMARIZZOIEH»H1/3 DRSS ETOMICERMLT
w5, ﬁb47¥ﬁ4ﬂ®tﬁﬁ$%$7%ﬁ4?%ﬁ
FRIZ, NERALEES X OMEN S o T2 61 TR T T
ﬁﬁE%waamg7ﬁﬁ4f§w BAVEE B X OV
WIEDARIIE, FIFL O LR FRIFIEIC L2 L IEA
B s, R IER 2SR L Cw 72 (Figs. 4-2F, 6A, 6B, 9B,
12A)e LU, 77774 OESRIEIRIE, FEESRIZO AR
LTwabFd o FPBek s 74 4% W 308575 ki 0%
e o T, WHAROETIZERN L T\wiz(Figs. 4-2F,
6A, 6B, 9B, 12A), 7 7 # 4 OBRILIRIE, WEIAAZEL X
OHMI N EE O JEERAS 2 & SEE M 3B A &0 12 o T
MRk < 7 V) (Figs. 6A, 12A), I, FJEihEB4 mih LT
WEBNZED X OPMBAEIC R S L IEHITR o T
(Figs. 5B, 5E, 9A).

T 7197 A DERRILRIIER I O ALHIRABV) 2> 5 4
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OF % I (B BE A A BRI A, LICV) & R O B R
B L C\»72(Figs. 2D, 6B, 8A-D, 9B, 12A, 12B), %7z,
SALIRO PRI, FHE R M & AR RS I AR T 2
M9 B MAE & % o T 7z(Fig. 12B)s & OMAFIE, —AHO
TR E N7 HBCROEIE T, WEERIAE & B3 R
BRIMAE O 2 H R OEATIFATIC#E L Tl LT/,

HRRERE

R, REEOLTFEA AR LT F A v a%k
FARIC, B R AFHICIE A 2R 3% % 7R L T 72(Figs
3A, 5D-F, 6C, 7A-E, 10C-E, 11B-D). Bi#%3 % ¥k 0K
&, AFHFAFAIEFBRIC, BHE VAR ERIF])
I L TR TR LT\ A (Figs. 10C, 10E, 10G, 11C,
11D, 12BD), %<, 7a¥#H 4R ruFav i T,
il 5% D AR T 2 SR IR IR D RS- 7ol i 2 4
WL, M 2RO R 2 METHE L TwaE™, L
L, 7AFA T, MREEBIEA 54 7178 [k
WSO XY AT, BAOMIBEE R 5k
Bl A & O 7285 E THI 3 2 BTl O [ 2 5 L 72
filf W 22 {5 3% & 72 > T W /2(Figs. 10G, 10D, 12B-D)e & 5
FAHAORNTHF A ¥ 2D RE LRI F 5% O
e o Rl & W ELR O AT & IZITE M, L d FERbE
(2, SEAETAE i (DB) & SR AE th 5 VB) o [ & it
FEAPATICHATWS, L, 747 A OEDMEGE
oL, FND OJE IO B O R ORI — 1
FTRREE L2 RE & M7e 2o 72(Fig. 110)e T 6D T L h
5, THIFA OBSRERETLORIL, L F A TN
FHF A ILIB LT, FEFICDRV LN SN,
=7, BREETRME R T, LR IR IR &
B L CBHEWAHETE TG S T 72(Figs. 2C, 2D, 4-1D,
4-1E, 4-2H, 4-21, 10E-F)o SN AE i< b FARICHTE T
HHE & T2 (Fig. 9C )o

PR

R 2 WAL 2 H AR, RIERO LS54 FA47%
ATHF A4 AL WS, FRHHEECL) TEbNT
W72(Figs. 10C-E, 12B-D). SREB# D 7 2 7 4 FFClk, ik
FBITHKRHTMEE(CFC) & BUNTMEEFFC) THEL S 1L, Bl
H R OTIE O R ILZ, BB IR TS o Wi |2 BC
ENTWEH, MARMTIE, BECTHRLAREDOKL
S BRERTICPOR LT, 2 SRR fh R~ O,
TINHTAEE I E L E O/ S W R - 2 SR TE T e~

REENTVLD, WAELHE AR~ E TN 7 sk T
&, SMEASNEERLRGEE, NERNRLHE B X AN 5
HIKFEOMTER) TEAEINTHEI D LGS
TW2HP, UL, WSERE AR i~ 1 7= ik 1
3, TATARBLIOFIT VTR AT,
e “HHEB & 7% > T, FRMEHOBTEEE) TER &I
SN D Z ERFMOENTWEHD, THHATH,
TG I RUOR T & BN AT TRERL S 1, HTE 3R
SROFROHFYL, HE I KFITHET O M ICHE S T
W72(Figs. 13A-D)e TNHDT LD, THAHA THIEELE
TR L 72 e F o>/ & 70 JEHRE 1 I XTSI i~
N, Z00WIKHEOWMEENC X > TEA~EATHET
% L%z 5Nh5(Fig 13E), —F, BBETHR L2 LED
RERIGER TS, o 7 474 Bt R & Rk, B3
JEANE HhER A E XA, R S Ok ) TR & PO
2% SN T WS LN S b (Fig. 13E).

EROMmT

ERECA) DAL T, BRI % 2% 5 AFEIRABY)
R XD M % %Y 723 MEEIREBV)2S¥EE L Tw 5
(Figs. 1-3F-D)s PIAHEAFPIREIL IS HEBTL) T, IR
TR RIS (VOF) & ik LTz, ABEEIIRIE, ABRE
MR SEER O 2TV A IME (RIETIE, ZomE
bABEIR & KL 5) 2RBILT, =X, TaviA,
yaFaviiA, VIIrIASE A FRTFBLO~N
FTH D ST 2 B MBI AT ™ YT 5 1
(I8 352 B SHL A A R LA, LICV) & g L C v 72(Figs.
5D, 5E, 6B, 6C, 7E, 8A-D, 9B, 10C, 12B-D, 13D)s Zh 5D
s, MARANOMIE, ABHIR A & G152 i HAS M
FRMEZRHLTEOLNLZ LIEEWHL LT S,

HIBE IR 2> © HE OF 72 5 55 00 (VO U 8 55 905 L2 Bt B
L T\ 2 AR 00 1A -C 8 20 B s M B R I & i S T
W7z (Figs. 2C, 2D, 6B, 8A-D, 9B)o W HELRIMA & #8513k
WIZER L T BRI & OB I, 7% el
THL Gt SN B FF Y F(CH)AR S N 72(Figs. 2C, 2D,
9B)e LA L, D35 o IR %88 35 15 00 B 3 (VB)~
HELITPE o TH L 72 o T 72 (Figs. 6A, 12A), SEIEREHIH
BHEE T, MIEOHEE L NEDZNZROMN T 2 HEk
OMIE, ETOFERFEBEHEHKCTHEEINTED,
FXE 3 % H 8 5k 00 B 5 1005 (V OT) Lk 18 35 ) 38 st M5 1 %2
(VICM)TH##% & LT W 2(Figs. 6C, 7TA-E)e L2 L, fil
LG L BRI & A R R IMAS O B8, WESEIE A0 ih &8 %
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il L CHBEE AR~ E s T, Rasnn
o 72(Figs. 5E, 12C)o Z 2T, #H%OWIHIEIEED 4
T & MR NE A5 D B &2 2 L T w72 (Figs. 5E,
120) $72, BUADHTR L2 L) IS, Wk, PoHE
AP BESEIECTHE 7> © B SE S e 8 A 6% C MRS e i80S
ELFTORBIIBVWT, BEWEAZHBHETEES S, Ik
L 72i&E % 7R L CWiz(Fig. 5F) $to T, HWELRIME X,
BT T BRSO 1 5 B BB INBE G A R B & OYHMEAL e
BAERE TIEEEREEICMY L CEY, LmidEmE 5o
TwbEEZHN5,

VbR S, WA ToOME, TICHIEOPLIES
LOWGHEIHE-> TR Y, RO L) THD LM SI NG,
(RE D PEBRIF I, LI L A AR 2~ £ B0 352 5 S8 i 5 e
ME~NBAL, FIMENZ BEEAERS~En 5, 0
1, L 8 0L BRI 20 & SRR P o I~
WAL TEESRINENDIRAT 5o BEHRE i ES
&, Mo —ERILBLSE R A LM & A L CINEED B4
WD oV IIHEED S NEO R M ~NER L CRAT
bo —ibIE, EBHZEWMIEIEANTRNL, o EEES L
3 S I AR I A3 A0 L 72 W R AN S RA T
%, TI°T, WiRE2REOMMIEER LT, HHRINEN
Z SRR A LR, NERNZES SRS X O
EAERDLWIBICEL, ZOLHITLT, MEIIEEED
FIMAFNZ 72 LC, MEEME L7 REL 25,

AL OWLHERE UL, WO - T, MBI F IR
M2 & MEEEIRAE N T %o M, H R M~
SRILERN O 2, [ LA~ VB 5 0 L5 105 o L 5
BEWAITHM LTIT < o WERNEEG RSB & OYHRAL
BAFOIIIEA S 1%, M H BRI P % B3 00
HEB~ &N Do BB HIRIEA~NED < &, —ERId %
T T M L e A L, — ST T 0 e 5 2 e L
T, WERIMA, S5RIEIRN O 3 X O SE i85
FRIMAE~NE G L, WOk M 2l U T R IR~
Tho SOXHICLT, MEIFMMIED KM A SFMH L
T, BREEIINGE L72IRE L 2 %,

=5

WNIEIL) & AVEOLIC B F N 72307 T EPOGIE T 2 &
F DALY, WEFIPP) & SVEFOPP)ICH £ 721
7 LI(LOG)~ & sk L T\ 72 (Figs. 14-1A-C)o IS, JEM
Nt &, WES L AVERAHLIE R B A TV B BT
B3 2 7 o 72(Figs. 14-1D, 14-2E-H)o 30713 & A7 1%

DWNEEL, HETE DN TW(Fig 150). NWEF LIVE
FrOWNEE D, W THE b T\ 72(Figs. 16C, 16D, 16F,
17D, 17E).

FHUR(OL)IZ 12 B B F(membranous flap of lip®, MFL)
AR 5N 7z(Figs. 18A, 18B, 19B, 19C). EEHEA 1L, i
MR A B> TRELTWD EEZ LN TEYY, 7
HHTANET B TATAROMWIZD, FIFTYIR, <7
AAFL FRETrIFFRTROLNTNLEY: £ 5 X7
A R4 T XTI, BEBTAFEE LI L SN 5 B8
ROIVE L WEDHAG o T 2R § Z EAMESINT
VBE eSS, b AT FB LUK S T A4 ORI
WE2ELZEEOMEZ RS2 oLl Twa, £
7z TAHAONERIE, ey FIReks 7 A4 LH
RIS, 2 05 AYE 72 STRFIR(SML) T I [ 58 S T
W7z (Fig. 17A).

WERWIIRIP)S X CHVERMIEIROP)IZIE, BRI
ENTREERL T % OO ~REER) CE R H % K7z L
TV 5 & S5 5 N R A0 I P k2 5 (anterior fold in
palp ridged surface®®, AFR) & 5 Fp A 1 B it g 0 1 s e
#(posterior fold in palp ridged surface®, PFR )ASHf 22
& N7z(Figs. 16C, 16D, 16F, 17D, 17E), ST iEIXN 720§
Wk T % B B (ventral margine of palp)? J7 I~k
FBED) TERE SN 5 E0T D 5577 TR E B
(crest rejection tract in palp ridged surface®®, CRT) & &
P P 8 B PR 3 % (deep rejection tract in palp ridged
surface”™, DRT)2HER2 & M 7z(Figs. 16C, 16F, 17D, 17E).
Z S PRI B TEARIERAR N IX I 7 RS R T, IR
AT & 2o TEFHTHRE S h s L E R S Tw
200, Ff, BRI N 72 R T 2 BRI EB(dorsal
margine of palp)® /i AI~NHETEEE CHA L SN LHNT
& % 5 Fp PN T T 58 B 58 B (re-sorting tract in palp ridged
surface™*”, RST)%5 % & 1 7z(Figs. 16F, 17D, 17E) 2
TR E S CEITN 7R 13, FOTTNTEIIN 5 #EH
Iz BhDEShTws,

DLoBSEHRIY, THAFTAL 0, ety Foksy
THAERD L) BEPOMERTZEVHAL»E %5
7o 1) BEEE AR MR e, SRR & ORBEIZHE
LTy, 2) N L L OWHNZEOMURIE, vty
FRKR Y T A O LR EIPRIBI AN L5 5 SRR DS
HHSRICRON Lo IWEIT ISk HVE I SR C N s
WCHEEEIN TS, HVEIL, b7 FRKy T4 A4 DFE
B8R TR L2 AR 2 5 2 IR IR 3380 H 1 %o
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T H A A Ol & MR IRz BRI s
DIV IS B & OPIERINIE S B XIS PIRSE
AR L\ BETEIEANE MR SR 3 il U 7o M &
RL, WIS TR L 70 o R ] G R 2 S S B A
B HMENOR ZD10~20% T, &TOMHXT 5 Hi%
DHIZED 5N D, NIAEE L FHRNTEOF IR, )
PRSI DN S o HURLERIZ ABFIIR 2> & 1 O° 2 S5 3% i 5

S
7

R MARRIMAS & HEURMAEORICER L Twa, BRI,

SRS AR, BRI M IR & O M R T, B
BB THE SN TV S, UK IIETT O I IHIR

BT Z, ZOMBICHMTMTELEEL TWb, B,

2 S A~NE EAVEIIE N CGEMEEDSIED, R’
THET LAVERITHRE MMM TSN TV 5, WE
LIS, BRI CARBBLICEE ShTw b, IV
BB RO 5D,

X ®

1) HEMFRME © & SR TR ). = HE LY
(1952)

2) A I MR — B8 > 1a F 3 v A A Pinctada
maxima (JAMESON)® fi# #. 3 i [X 7K f #, 16, 1-23
(1959)

3) MH—8 : % A4 5 F(Pinna japonica Reeve)d ).
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Short forms used in the figures

AAM, anterior adductor muscle

ABV, afferent branchial vein

AFR, anterior fold in palp ridged surface

BC, branchial cavity

BTI, based ciliated tract of inner lamella of inner ctenidium
BTL, based ciliated tract of inner and outer lamellae of ctenidia
BTO, based ciliated tract of outer lamella of outer ctenidium
CA, ctenidial axis

CFC, coarse frontal cilia

CH, chitinous layer

CL, cilia

CRT, crest rejection tract in palp ridged surface

CT, ctenidium

DB, dorsal bend of ctenidium

DD, digestive diverticula

DRT, deep rejection tract in palp ridged surface

EBYV, efferent branchial vein

EO, exhalent orifice

FCL, frontal cilia

FFC, coarse frontal cilia

FIC, fused border of inner lamella of inner ctenidium
FICB, fused border of inner lamellae of inner ctenidia of both sides
FOC, fused border of outer lamella of outer ctenidium

FT, foot

ICM, interlamellar connecting membrane

IEF, interlamellar extension of filament

IFS, intra-filamentar septum

IF], interfilamentar junction

IL, inner lip

ILI, inner lamella of inner ctenidium

ILO, inner lamella of outer ctenidium

10, inhalent orifice

IPP, inner palp of labial palp

L, lip

LC, left ctenidium

LCL, lateral cilia

LICV, vessel-like interlamellar connecting vessel

LOG, lateral oral groove

LP, labial palp
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MFL, membranous flap of lip

MT, mantle

OA, oral aperture

OF, ordinary filament

OL, outer lip

OLL outer lamella of inner ctenidium
OLO, outer lamella of outer ctenidium
OPP, outer palp of labial palp

0OS, oesophagus

PAM, posterior adductor muscle

PDM, palp dorsal margin

PFR, posterior fold in palp ridged surface
POG, proximal oral groove

RB, red blood cell

RC, right ctenidium

RIP, ridged surface of inner labial palp
ROP, ridged surface of outer labial palp
RST, re-sorting tract in palp ridged surface
SBC, supra-branchial cavity

SIP, smooth surface of inner labial palp
SM, suspensory membrane of filament
SML, suspensory membrane of labial palp
SOP, smooth surface of outer labial palp
ST, stomach

VB, ventral bend of ctenidium

VICM, vessel of interlamellar connecting membrane
VM, visceral mass

VOF, vessel of ordinary filament
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Fig. 1-1. Oblique section of the soft body in the chest-shell Scapharca broughtonii. Red lines in the. upper-left small figure

represent the cutting-plane lines from A to I of the soft body. The figures continue alphabetically from Fig. 1-1

to Fig. 1-3. Figure A shows the parts of four supra-branchial cavities (SBC). Scale bar = 1 mm. Azan stain.
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Fig. 1-2. Oblique sections of the soft body in the chest-shell. Figures B-D and E show the parts of four and three SBC
respectively. Scale bars = 1 mm. Azan stain.
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Fig. 1-3. Oblique sections of the soft body in the chest-shell. Figures F and G, H, and I show the parts of three, two and
one SBC, respectively. Scale bars = 1 mm. Azan stain.
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Fig. 2. Vertical section of the soft body in the chest-shell. Red line in the middle-right small figure represents the cutting-
plane line of the soft body. The cutting plane is shown in A. Figure B is magnified view of the bottom of the
ctenidia in A. Figure C is magnified view of the fused border of outer lamella of outer ctenidium (FOC) of the
right ctenidium in A. Figure D is magnified view of FOC and the fused border of inner lamella of inner ctenidium
of the left ctenidium in A. Scale bars in A and B = 1 mm, and the bars in C and D = 100 um. Azan stain.
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Fig. 3. Vertical sections of the soft body in the chest-shell. Red line in the upper-left small figure represents the cutting-

plane line of the soft body. The cutting plane is shown in A-D. Figures A and C, and B and E are magnified views
of the bottom of the right and the left ctenidia, respectively. Scale bars = 100 um. Azan stain.
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Fig. 4-1. Oblique section of the soft body in the chest-shell. Red line in the upper-left small figure represents the cutting-
plane lines of the soft body in Figs. 4-1 and 4-2. The cutting plane is shown in A. Figure B is magnified view of
the bottom of the right ctenidia in A. Figure C is magnified view of the based ciliated tract of inner and outer
lamellae of ctenidium (BTL) in B. Figure D is magnified view of the fused border of outer lamella of outer
ctenidium (FOC) in B. Figure E is magnified view of the fused border of inner lamella of inner ctenidium (FIC)
in B. Scale bars in A and B = 1 mm, and the bars in C-E = 100 um. Azan stain.
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Fig. 4-2. Oblique section of the soft body in the chest-shell. Figure F is magnified view of the bottom of the left ctenidia
in Fig. 4-1A. Figures G, H, and I are magnified view of BTL, FOC, and FIC in F, respectively. Scale bar in F = 1
mm, and the bars in G-I = 100 gm. Azan stain.
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Fig. 5. Vertical section of the soft body in the chest-shell. Red line in the upper-left small figure represents the cutting-
plane line of the soft body. The cutting plane is shown in A. Figure B is magnified view of the right ctenidia in A.
Figure C is magnified view of the based ciliated tract of inner and outer lamellae of ctenidium in B. Figure D is
magnified view of the ordinary filaments of the lamella in B. Figures E and F are magnified views of the ventral
bends of right ctenidium and left ctenidium in A, respectively. Scale bar in A = 1 mm, the bars in B-F = 100 um.
Azan stain.
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Fig. 6. Transverse section of the soft body in the chest-shell. Red line in the upper-left small figure represents the
cutting-plane line of the soft body. The cutting plane is shown in A. Figure B is magnified view of the dorsal bend
of the ctenidia and the based ciliated tract of inner and outer lamellae of ctenidium in A. Figure C is magnified
view of the ventral bend of the ctenidia in A. Scale bars in A and B = 1 mm, and the bar in C = 100 um. Azan
stain.
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Fig. 7. Transverse sections of the lamella near the ventral bend of ctenidia in the chest-shell. Red line in the upper-left
small figure represents the starting region of serial transversally sectioning of the lamella. The cutting plane is
shown in A-E. The figures continue alphabetically from A to E (every 100 um). Scale bars = 100 uym. Azan stain.
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Fig. 8. Vertical sections of the lamella in the chest-shell. Note the connections between the efferent branchial vein and
the vessel of ordinary filament (VOF), and between the afferent branchial vein and the vessel like the inter-
lamellar connecting vessel. Scale bars = 1 mm. Azan stain.
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Fig. 9. Vertical (A and B) and transverse (C) sections of the lamella in the chest-shell. Figure B is magnified view near
the bottom of the ctenidia in A, and show the connections between the efferent branchial vein and the vessel of
ordinary filament, and between the afferent branchial vein and the vessel like the inter-lamellar connecting vessel.
Figure C is magnified view of the cutting-plane of the lamella near the ventral bend of the ctenidium. The
cutting-plane is shows with red-line (C-C) in A. Figure C shows the interfilamentar junction and the interlamellar
connecting membrane. Scale bar in A = 1 mm, and the bars in B and C = 100 ugm. Azan stain.
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Fig. 10. Transverse section of the soft body in the chest-shell. Red lines in the upper-left small figure and in F represent
the cutting-plane lines of the ctenidia in A and of the dorsal bend of ctenidium in G, respectively. Figures A, and
C, D and E are magnified views of the ctenidia in A and B, respectively. Figure F is magnified view of the dorsal
bend of ctenidium (DB) in E. Figure G shows the interfilamentar junction at DB. Scale bars in A and B = 1 mm,

and the bars in C-G = 100 gm. Azan stain.
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Fig. 11. Horizontal section of the soft body in the chest-shell. Red line in the upper-left small figure represents the
cutting-plane line of the soft body. The cutting plane is shown in A. Figures B, C, and D are magnified view of

the lamella in A, B, and C, respectively. Scale bars in A and B = 1 mm, and the bars in C and D = 100 ym. Azan
stain.
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Fig. 12. Vertical section of the ctenidia in the Chest-shell. Red lines in A represent the cutting-plane lines of the lamella.
The cutting planes along the line B-B, C-C and D-Dare shown in B, and C and D, respectively. Note the
interfilamentar junction (IF]) of the inner lamella of outer ctenidium (ILO) near bottom of the ctenidium in B, IF]
of ILO and the outer lamella of outer ctenidium near the ventral bend of ctenidium (VB) of the ctenidium in C
and D, and IF] of ILO near VB of the ctenidium in D. Scale bar in A = 1 mm, and the bars in B-D = 100 um.

Azan stain.
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Fig. 13. Cross sections of the ordinary filament (A-D), and diagram of transverse section of the outer and inner ctenidia (E)
in the chest-shell. Closed circles in E show the position of oralward longitudinal currents. Open circles at VB and
DB in E show the position of posteriorly directed longitudinal currents. Solid lines on the lamellae in E show the
ventralward currents being due to the coarse frontal cilia. Dashed lines on the lamellae in E show the
dorsalward currents being due to the fine frontal cilia. Scale bars = 100 ym. Azan stain.
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Fig. 14-1. Transverse section of the soft body in the chest-shell. Red lines from A to H in the upper-left small figure
represent the cutting-plane lines of the labial palp. Figures continue alphabetically from Figs. 14-1 to Figs. 14-2.
Figures Ab, Bb, Cb and Db are magnified views of the part of the labial palp in Aa, Ba, Ca and Da, respectively.
Scale bars = 100 um. Azan stain.
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Fig. 14-2. Transverse section of the soft body in the chest-shell. Figures Eb, Fb, Gb and Hb are magnified views of the
part of the labial palp in Ea, Fa, Ga and Ha, respectively. Scale bars = 100 um. Azan stain.
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Fig. 15. Transverse section of the soft body in the chest-shell. Red line in the upper-left small figure represents the
cutting-plane line of the soft body. The cutting plane is shown in A. Figures B and C-E are magnified views of
the part of the labial palp in A and B, respectively. Scale bars = 100 um. Azan stain.
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Fig. 16. Transverse sections of the soft body in the chest-shell. Red line in the middle-left small figure represents the
cutting-plane lines of the labial palp. The cutting plane is shown in A and E. Figures B, C and D, and F are
magnified views of the labial palp in A, B and E, respectively. Scale bars in A and B = 1 mm, and the bars in
C-F =100 gm. Azan stain.
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Fig. 17. Transverse section of the soft body in the chest-shell. Red line in the upper-middle small figure represents the
cutting-plane line of the labial palp. The cutting plane is shown in A. Figures B and C, D, and E are magnified
view of the labial palp in A, B and D, respectively. Scale bar in A = 1 mm, and the bars in B-E = 100 um. Azan
stain.
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Fig. 18. Transverse section of the soft body in the chest-shell. Red line in the upper-right small figure represents the
cutting-plane line of the lip. The cutting plane is shown in A. Figure B is magnified view of the inner lip and the
outer lip in A. Scale bar in A = 1 mm, and the bar in B = 100 um. Azan stain.
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Fig. 19. Horizontal section of the soft body in the chest-shell. Red line in the upper-left small figure represents the
cutting-plane line of the lip and the mouth. The cutting plane is shown in A. Figures B and C are magnified
views of the three parts (the inner lip, the outer lip and the mouth) in A and B, respectively. Scale bars in A and
B =1 mm, and the bar in C = 100 um. Azan stain.



