& KEMHE - FEHE #HY R U

FRA Japan Fisheries Research and Education Agency Institutional Repository

7 71 77 A D EEAH

EE&: Japanese

HARE : KEKRFER

~FHH: 2024-10-11

F—7—FK (Ja):

F—7— K (En): Chest-shell; Dorsal bent of ctenidium;
Interlamellar extension of filament; Membranous flap of
lip; Ordinary filament; Ventral bend of the ctenidium
fEpkE: LT, B —, 7K, &, #H, &&

X=ILT7 KL R:

FIE: KEMR - HEWE
https://fra.repo.nii.ac.jp/records/2012121

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



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

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

Ken-ichi Yamamoto, Akira Araki and Takeshi Handa "

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.
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“HABOBEEE, YIARTABY A ATARO
7 2 X H A Pinctada fucata martensii, ¥ 2 F 3 7 H A4
Pinctada maxima B X FNNKEo X H AR D% 4 5 ¥Pinna
AVYIHALBAYHTARDODA rF a4
Hyriopsis schlegeli THEENT W™, EE 61X, HEO
W - FERPIEICHT 2052 ED 5 ETOEBEER L
BEEMT, FECHRABEICOWT, BEBErBIENE
S USRS P LT E 2R, 4 L BA A4
B LS5 %% 4 F A Mytilus galloprovincialis 3 & A T4
¥ £ ¥ O Septifer virgatus T, BREITEHRIFHIZEA
TERERE T, BT 5 EERAME CHEM S AR 2R

Japonica,

LTwil% 954 AH4 B 74 AHA RO < NPreria
penguiny, T A XY H A BIX U 9 F a2y #H A Pinctada
margaritifera, KT X T ABOY T4 ¥ £ 5 FAwrina
(Servatrina) lischkeana, A % % 7 4 Bt ® ¥ F 7 ¥ Mimachlamys
nobilis 3 & IR ¥ 5 H' A Patinopecten yessoensis T3, BRI
FEARE THAOEERE M E UTERBICEALEES
KL, FHCROMAPMECTERE SN BRERZRL T
M Larl, A OXREKY THA TR, oA L
£, SMENEORERTIINERE ) O BHICHEN S L
o TWRM, 4 &7 KF RO H FCrassostrea gigas
& U4 & KA ¥ Ostrea denselamellosa, < VAT L H 4 BF
¥ A HARD T H < % 4 4 Sinonovacula constricta, < T
WA RO F H A Solen strictus, < WVAF LVIFARDT
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Y Ruditapes philippinarum T, SBIEIXEMR & THEAOF
BRE ML LTEBICEBAZEEL RIS, BET 8
FRIFEROMBTHEE S ARERZRL TV, 72
2L, THUTE, SN EOERIEL (IR LHE
ERLTWAEY $7:, RUMREEOY S # 1 Megangulus
venulosus ( SNV AT VHAL By a4 ) Tig, o
v aAvTARTHONTVS L 120D, @I FEA
PREITIE A FEREERL & IR O 2R L, MR/ EEDS
REL, NEFSEFICEBL TWz)S, WNEIIRTRRO K
BEEFBRICAEEAENTHCECZBERL TWR?
o TOEIE, ZHHEOEEEE, BICLoTRRS
HEEZHLTWS, AMETE, RBEL LAY
PH A RO T A H A Scapharca broughtonii DEEFENE * R
FRNUANz. BB, ZRHADOFEIIRAMCH > 720

MHEBLUOTE

EBTIE, WOREBREAT L ) AT LR R182:
23 mm (PIE = HERFE DEEEICERT), B2
*+16 mm , #%MB121+04 mm D7 A H 112 BELEHw
F2o THHAE, #904 M OEAL< 7 F 77 2KERIZ2
~4 FEERIE U CH iR % R £ ¢, Davidson ¥ CREE
L7e MBBIZEBEICoT/NT 7 14 VR0 um) % 15
WL, TR LIRS TR LY,

BRBLUEE

SBOR

Ridewood™# & UFAtkins™ R 888 5 & OB R T
T, MMM ABOREIFIFEZMLETH D, [w
Bl #2RTEMELTVWD, 20X BB, 7AW
bHTIEFY (Figs. 1-1, 12, 1.3), TNETITHL,ILT
XA TYEAHAL, ATHFL VT, TN, TAYHA,
saFavhA, Vor¥L47%, vAo¥, K¥yFHA,
AIRTEF, IAXOMEFAMBTH-72"% LiL, FHE
AEB L AR N EE o8 3% AR B #f(dorsal bend of
ctenidium , DB) &, &F o F PRy FH A HABY
LR UEERL T z(Figs. 1-1, 2, 34-1, 42) T/, &F
7N 0k & 4B ERRC, SMESIE OB IS
JiE B E DR SE A 25 B (fused border of outer lamella of
outer ctenidium, FOC ) I EEICEEFL Twid o7z
(Figs. 2C, 41D), RkRIC, NEIAZEOHEELTHIEHIBON

8 Py 2 & % #(fused border of inner lamella of inner
ctenidium, FIC) IZEGOHNBAEOM B 5 W IZHBR D
MBI L C i o 72(Figs. 1-2B-E) SMBNES %R
(FOC) & WEEAEAERFIONOKHEIZIZ, A4y F! PR
HE T A ARICBERZED 5k o 22(Figs. 2C,
2D, 41D, 4-1E, 4-2H, 4-2)0 CNED T EDDL, THFTLIX
eFy F B Ry FHA BN FRRC, BRI
B SRR T, SMBAEE & R EE O HUE B
DIENEGEH R E NRAESEFRZ LN ETIWNEREA
BSOMBE M S TwaEY, MEXIESE L,
DOEERITNETNOFUIrHHBEEEELEEZ LN
Bo o, TANAWE, BREAOKEZZBIZELSE7:
RIZHMEERET TN ThOBEMRMIrOHE ST, 8
EoBBEH CLENSINL,

Ml

EREEEIICHFAEL, ROl EEAI oK E BKE
(EONNEL BB TH A FHESBOIE, HMH O EMIIZ
FTRDO LS CELL Tz, HiTE, @R A£G
DEREDO VTN SRS EOLOY & SMERZEILO) DM B &
UHEESZEOLD & WERNZEALD D 143D, AEt4ARDs
B & T 72 (Figs. 1-1A, 12B-E)e %R\ C, 8 EEIZ,
EAOWMEONENELIMENEOBIZIRTOD2K, B
L OEAOBEONBNESGEFSBEVICEE LCESL
DREONBENIED O —HIZ R o 721K, FEI3EIE
R &N Twiz(Fig. 1-3F) HKEEONET S L ElEICA)
DREED HBENT, B EEEELGOEEDENENTHEE
NEENMENEDOR AR L T—2 LR Y, BITEADE
EONMANESEROBE WAEE L CEADBEDHD
— #1270 T, 1AL %Y (Fig. 1-3G, 1-3H), HKEICEE
EN Tz (Fig. 1-3Do

SRR thip

T h A O EJE #E(dorsal bend of ctenidium,
DBt e X! Aok g 744 B R, FEROH
BN B X UCNENEOTHORKEHIVENI B L 7S
& 7o T 72(Figs. 2C, 2D, 3D, 4-1D, 4-1E, 4-2H), 41
EB LUONBEANEOREET AR BHoLHmIT, ety
Dok sy FHABWEABIZENFRABAESGER
(FOC) B X UNEINEA#EH (FIC) 2K L Ty 7=(Figs.
2C, 2D, 3D, 4-1D, 4-1E, 42H, I6A, 16B)o b w7 ¥ %%
55774 O EMIEE AR T, EROMERBEY
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ICERASER L7 ATR ST Wb, LL, THA
A OEFERAR BT, B L 2o FER O R I35 5%
FEIFN R L CHEBETES LEEL 2-oTBY, #
B B (VOR) BB 2 FEA OB &8k L Twid o
7=(Figs. 2C, 2D, 3D, 41D, 4-1E, 42H)o #oT, THHA
OB IR AR O KR L EERINE DETORE & 2o
TEY, I, 7avy#4, yuFavh4, Viry4
FE, A FRFF, < HFTROLNBMEME" 5055
HHNE Do

88T 5 BhiER

TN, TAXHAL, ruFavsL, VST y4TE,
4 FRAF, = HFTIE, REENE SR EYE L BK
L., EWiELBNT 5 £8R0NMITHEELE THEES
TWwpM B UL, Atkins®®iE, 7274 BOK
BECIIMEEABMTIIEmELT R L 2w EHE LT
Who TANATS, MERAEMEIIFERSHEIELT
Bel, RATLEATHI L TBRINIA TR L 225
R#EEERL, EWEIZED SNk D o 72 (Figs. 5B, 5E,
5F, 6A, 6C)o E7z, 7HH A OERERBEMI T, Bl
RIEBEVPECREEESH LR L THECESL, ¥R
RIME VORI E V258 LT 72(Fig. 90)

&

o

&

LI )R R o I EL R, SRS EEOLO)IC I
SHESERLERBTO)AS, FIRNEILDIC AN ELE
HEBTDA K & 1T v 72(Figs. 2C, 2D, 4-1D, 4-1E, 4-2H,
42D, TN D ORKERE, Bl LAFERATERIATY
Too W0 T, BEEOREIIZ, ¥HAONMBMEECLICH
BT LMETEDLNEEL & o Twiz(Figs. 41D, 4-1E,
4-2H, 4-21), —75, PIEBAVIEOLD) & AMERZEILO) DI,
PR 43 B 44 P B B IS I (BTL) 25T B & LT\ Z2(Fligs. 4-1C,
42G, 5C, 9B)o B F T A FRKRFFHA T, AEEHER
B SE DA A MBNED Z R EROFERPREI
RELLBEZRLTOEM, P7HFTATHeF o4 ¥
W00k & 5743 WE @RI, WA RNELEESN
AL L SN O F R TR S LT v o (Figs. 4-1C,
4-2G, 5C, 8A-D, 9B), 7z, WHMESNAREEEOKED,
AMEBANBE F TR IR I BE AR ECHE & FIRRIC, BERR ORI
BIZHY T 5B CTE DI T /z(Figs. 4-1C, 4-2G, 5C)o
INST RS, 3ODKERIIMECHRL BERT
FREOTERTIBERTHLILAHLPTH S,

o324

H

BRI E SR

AR & RO Z N E N OMEIERE AR T < oNZEE L 4
EoBiZ, BEWISERINTWA(Fig. 6Ce D& H 7%
SEEMOERSILZ WEENEHT,IOHEEORSO
10-20% £ COMICED NIz, £ 2°C, MBI LR
7 S HEICIE > TH100 um FIRR TEHR OB R 2 BE
ToE, NELAEOFERO B IXE AT A8
VR L TR LT W iz(Fig. TA-E)e ZORENS, TH
HAORELNEOFEAOMIE, 25T FLH 49, A
SHFAL %%y r 4 SEOTHD LN LBIROE
FEERE AR X AR TR, BRI
fBE, ICM) i LT\ B EHIBT L 726
EEEEEEE, <X, TavYSL, raFaviAg,
VIr3 4%, bAoF, R¥TFHAL, AFRFTFBX
U A F T, WELAEOMT 2 FEAROM % #E L
TW5™, UL, 77474 OEERERKEIL, #iEo=
BABEEE LT, @TCOMEMNTHEESROMEEE LT
W72 (Figs. 7A-E),

ERRILR

Atkins®i&X, 7AATA B FATAROF Y F<H 4
Glycymeris glycymeris BX T AT ARDH FXY 727
A Arca tetragona OWEENEDB L UNEREDOERICIZ,
8 % Y 5E (interlamellar extension of filament, IEF)AE2 &
NHEMELTD, HIZ, A FXFTABA X TARD
“HEAESETIE, EE5%E EERE(respiratory expansion)
EIHIN B FEE U7 BURIEER DS, WEIALEEE X ORI EE
DEMARIZZ DEH AP HH1/3 DREETOMIERLT
WY, LAY HTARDe I FRRSFH A THH
BRiZ, PERSMEE L & UM INEE O R 1T R T IR
BEASRB LT a™M 7 a4 T b N B X U418
WEOERITIE, Bt O ERREHIEREIC AR S L iE)s
Pt SRILRASER L Ty 72 (Figs. 4-2F, 6A, 6B, 9B,
12A) L& L, 7ThAHXA OBRIIREE, FHEROAER
LTwaed o F 9%k 5 544 1 Wy 288543 I
BRERL ST, FRADETICERL T (Figs. 4-2F,
6A, 6B, 9B, 12A), T H A4 OERILEIZ, HEAEL L
UHMRNZE OIS 2 & SR SE R AR 3 E & o ffE - C
B8R < % Y (Figs. 6A, 124), BT, REMELZEML T
HNEBNESL KON EICES LRI o TV
(Figs. 5B, 5E, 9A).

T A A OERIIRIZEIELER O ABBRABY)» ST
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U5 M EER MERMNE, LICV)E BHROBIZRE
B L Tw72(Figs. 2D, 6B, 8A-D, 9B, 124, 12B), F 72,
SRPTROWNIBIE, FERME & GRS B % 8
¥ AHIME L 2o TWi2Fig 12B) ZDIMEE, “HD
RTHRENTARROME T, FEARMLE & SRR Mg
FBRILE OB %2 EEAOEATIHATICER L TER LT,

AP

1R, REEDLSHFAH AR5 Y 54 2%
FREIC, BHERISFEHICEAZHEEE2 R L Twi2(Figs.
3A, 5D-F, 6C, 7A-E, 10C-E, 11B-D)o Bi#E3 % Hil4 D
Z, A5FFAFTAVLABIC, BE IR ERERIED)
B L CHE TS L TV A (Figs. 10C, 10E, 10G, 11C,
11D, 12B-D)e *X, TaAXHARruFa v #4 T,
HER OB AR 2 BURIBIRICE ) EAto 2Bk 2 1
BL, MRS 2EEROMEHETEZL TS, L
L, 7AHA T, SREERIELSTFL T4V AR
WIhoDMEL Y BT T, MADOHMEE RS 2 M
EMIED & IO 7-ME THX T S EEMIB oM 2 B8 Lz
B R & & o Tz (Figs. 10G, 10D, 12B-D)e & 5 ¥
FAHARATF A4 2 aDERAEIEIRILE IR O E
B oOERT FHEAOEITEIZIZEAI, LrdEHE
12, SRR HERDB) & SR RS AR H SR (VB) o B & 30t
ENRFITICEATY S, LEL, THH4 OBEOMESE
o, N5 ORI B OFEROBREFTII
R LR S d o 2(Fig 110 ThonZ eh
b, THH A OBRERBORKIE, 255F4 H 190N
SHXL A% HRLT, EFRLRVEHENSNT,
—7, BIFEBRAERLETIE, R IGERERE IR % 7
KL TBEVAHE THERE & T 72(Figs. 2C, 2D, 4-1D,
4-1E, 4-2H, 4-21, 10E-F), SREEREHE HE8C H FBRICHET
RS TW2(Fig 9C)o

%

BRERRT 2 HERE, REMOLTY XL T 9%
ATH¥F 4 AV R, BEARIMEFCL TEDLIT
v 72(Figs. 10C-E, 12B D), AREBH D 7 24 A BCld, Bk
FILMKRETECFC) & /NI EFEFC) TRE S 1, §iE
BHECROBH ORISR, BEIDHKISEOWREICHE
ERTV RS, MAH#MEL, BETHELZEEDOKX
ERBBENFICRIG LT, Sh &g am il g0
BUNBIETE L L E /D SV IRERL T % B 2ET R fh 3R~

Rl EhTwa™ P, WERAER S E N BB T
i, FHENEIRRE, WEIRNELRRS L OSSR E
HEBOBTEEH CERAEINTHAESNS LG Eh
TWwaE8, UL, S it~ - sk 7
X, TEAFARBIOFIA YU A4 HOTHERETE,
MOZHEHEL B¢, FBHMOMEEHTERLK
HEIEIEN B Z EBMONTWED R, 7HAFA4TH

AR RRTE ST E R S h, MBI EES
SHOMEOFRIC, BEIIHKIBEOWRICEE ST
v 72(Figs. 13AD)e THLDIENS, THH A THER

TR U2 B O/ E 2 BB K F 13 8830 e A i~
h, Z0o0REKEBEOWEEIC L - TERNEATHET
b L%z b Fig 13E). —F, MECHRLALED
KERBERTE Mo7: VA BRoREE ARk, 68

FEAVE A~ E i, FESHOSTEEE TER & Rl
&b Tw5 LR & h 5 (Fig 13E)

RO MmIT

BECA)DERAL T, BRI % % 2 ASBEIR(ABV)
LR &0 M % % D 723 IRMREIREBV)IEE L T3
(Figs. 1-3F-D)o PIAMBALPIZEILKEBTL) T, HMELHIR
BEEAMEVOR & EKE L Tz, ABEERIRIZ, ABE
R SEE QR EZ N TWA MY (REETIE, ZOMmE
bAMEIREERLTS) 28BHLT, =N, TaviAg,
raFav 4, VIFrFZL5F, AZXANFBLOH
FTHRDON T B EFEMELEME ™ YT 2 1M
BEEEMELMERME, LICVIS L &% L TWw/z(Figs.
5D, 5E, 6B, 6C, 7E, 8A-D, 9B, 10C, 12B-D, 13D), Th 5D
s, BERAOMBIE, ABEERIRA O 2 R g
BIE2EHLTEONL I LIEAL,TH S,
HEREIR D S IE V- AR M (VORNIE A IRICER
LT\ A AR M CHISE MR M ERILE & dg3h T
v 7z(Figs. 2C, 2D, 6B, 8A-D, 9B), HHEAME & MR ILIE
PICER L T B RIROIME & OBEICE, 7% s
THL LR EN B X5V BCH)ZA D 5 hiz(Figs. 2C, 2D,
9B)o LArL, Z DAL IE i 6858 SUE dh Z(VB)~
LIS T L % o TV 2(Figs. 6A, 12A), BIERAIE
BESTIE, BEONELNEDOZTNZROMENT 2 ¥k
OB, ETORBRI;EERNEKE CEFINTSEY,
AR S B BBk o B ER ML (VOF) i 5 32 14 2 5 18 1
(VICM) T E T 72(Figs. 6C, 7A-E)e LA L, 3
TS I AR & A5 H R M OB, MEIERE R s 2k %
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B L CTHETNREMS~NEC TR, Rarbnsk
o 72(Figs. 5E, 120) 2T, WA OWTHIZNEBO &
ThREMARIME N SD %% E L T 72(Figs. 5E,
12C) F7z, BEADOETRE LA L) I, BHRIE, HSME
A AEEER R A O S AR A HhE & R R AR thiER
EBFTORBIBNT, BEVWEBMEBETEL S, &
L7 ZR L Tniz(Fig 5F) - T, HHRINIE L,
AT R E T 2 NIAEEAE BB L OSN3
AEF T CHEEAREIONY U CTEY, BMEERE 2o
TWwaEEZ NG,

DLEOREENS, FEATOMER, FICBECHES
LRI - TR I Y, KOXITH2 LHIAIEN S,
ORI, M ABREIR A © 60 22 RELAS IS 4
ME~HAL, BEIMEN*EETUNRET~ENLS, 0
R, AR EE R A I AR 2 S STRIEIR O M~
WAL CTHEEAMENSHAT 5, BETNEMIICES
&, MBO—IRITMIERERBELE %A L THE»SH
EHLVIINEP ONEOFERODE~NEHEL THAT
B, —EpIE, METUEMT~TENL, ZoOWMEBXD L
HRFERER MR ASEH L BRI~ L AT
b, ZZ°C, RME2EROMBIIEML T FHAMEN
MR EMEMBN L RN, WRANEAERS X U
ELAEBFOTWEICEL, DX LT, METEED
FMENEZH2 LT, WEIME L2REBE 22,

IO IAERFIC I, BRI - €, ML EE4%
M A & HERER~R T 5, Mg, FEERIME 26
FRUBRAOME S, B~ T R B AR M 4
LERAHRBLTIT . RBBAEEERS L US55
BEBOTMES 51, MEIZEERIE N % EETNE
ghER~ &N B, METHRMEHF~ED L, —HIidl
MERELET2EEL, —HERETARME 2 REE L
T, FARME, SSAIIRAOIME S X 063 R
BB~ LML, BEARMNE%RE L T HERFIR~KH
Th, TOXHIILT, MBEREEOLMBEND ST L
T, BEFERIGE L2IREE L 2 %,

=F

AEIL) & SHEOLIC R $ M 7E A OEEPOGIE O 2 5
ZORANED, WERIPP) EVEROPPICREN/-R
PECIFELOGI & #Hs L Ty 72 (Figs. 141A-C)e EIC, JEH
~EG L, WEREIVESFPMEIRZIRA TV 2HF4°
SAZE 72 o 72(Figs. 14-1D, 142E-H)o EAL O & QA2 O35

DWNEEL, METEDLDNTW(Fig 15C). WEFRENE
RORNEBED, HE THEb I Tw/z(Figs. 16C, 16D, 16F,
17D, 17E).

HVE(OLNC 13 /B A% fi(membranous flap of lip®, MFL)
SR8 b L7z (Figs. 18A, 18B, 19B, 19C), EEMEITIL,
MOELO2E> TREL TR EEILRTEYD, 7
AHADPRT BT ATAROMIZD, FIFVIR, =T
HAR FXFT7rIFRTROLNTRED, £ 57W
AREeATFTIR, BERAPRELL SNIBEHLE
ROWEENEIWAG - - EEEZRT I EFREShT
WaE, TESMML, e Y FB LUK F A DBIZE
KB LBEEOBEERTIEEHLMIL TS, £
72, THFAONERE, ety Feks 7 A WER
PRIC, ZOERPEFLFEEEML) THRBHICEE ST
W7=(Fig. 17A)

WERNHERIP)SL & CHVEFNEROP)IZIE, BRISE
BB T2 00 A~NEER TERRHE R L
TWv 5 & 3N 5 ERAHEER A ERERE (anterior fold in
palp ridged surface®?, AFR)& 55 P T B o B T e
Eh(posterior fold in palp ridged surface®™ PFR )25HEE
SN 7z(Figs. 16C, 16D, 16F, 17D, 17E), FRICEIiIZNh /-0
BT & BEFE S ventral margine of palp)® J7 ]~
BEBTERE SNDHATH 5 ERANTERIHLERE
(crest rejection tract in palp ridged surface®® CRT)& /B
P A T 1% 2R e 38 B (deep rejection tract in palp ridged
surface®®, DRT)H*HERR & 17z (Figs. 16C, 16F, 17D, 17E),
Zh b OB TRAEET~NEITh BB T, &
RENCIIRE L 2o TRIESMNFREEND EEZ STy
5308, 7. BAIGERINIGENTF 2 BRI (dorsal
margine of palp)? FIRINBEBE) TES L SNAHHAT
B %S 5 3 5 8 B (re-sorting tract in palp ridged
surface®™, RST)#HER & 1 7=(Figs. 16F, 17D, 17E)e 2O
FERER CEIIh -SRI, BUNEIh 588
CIZ Hhs E ENTnEY,

DEOBBHERLY, 7H7 408, edoFeks
THALRDE D ZEUPOBETRT I EFHALIE Lo
720 1) MEBRRE M OLMWIE, NEEL EORBEICHEE
LT, 2) WEAER X USMERNEOERIZ, et
FRR T HA OEMARTEIPREIA Y S 5B IERD
FHRICEDON D, HINERITLHAVERITIHFE AR
KEEZEEINTWS, YPEIC, e IFRRF T4 DE
BAEEIFREICHY T 5 EERFAPRD SN D,



146 WITHE— - FARS - FHER

T I A DERRERE & MR BRI AR
DOIVENFEAER D L ONENEAEBRIIIEIE R P
EHE Lo BREEMAE ML EEROVRE Lo S
AL, EWMEETR L Vo 88 ZE R I AHE 38 I8 B E h
BHLMEORSDI0~20% T, £TONNT 2 FEEA
OMIZED BN B, FEENELIMBENEOEERIC, 85
RSO ND . BARITRIG AGEEIRAD SO 5 BE3EEE

WIMEHLE & FEAODFEOMICERL TV 5, FERIE,

SRS, BRIWE NS X CEERNRMET, B
HOAHE THAE SN T 5o BER AT O B IIHA

HiMEZ, TOMBICBMMIBELZREL TW5, BFE,

A5 EA~E EAVBICR I N TEMOESEY, R’
THERENERITHE NN OFEFET TR L, WE
IS, BAXFETHBRICEZ ST TwE, SVE
BRSSO b b

X B

1) #EHEE: »Z°rWERRENRK —ERAR%
(1952)

2) A ER, MEA—85: ¥ 95 3% H A Pinctada
maxima (JAMESON)® & #|. 3 i IX /K BF ¥, 16, 1-23
(1959)

3) WMHEBE—H: ¥ 4 9 ¥(Pinna japonica Reeve)D ffE.
B3, 26, 15-20, 29-34, 57-60, 79-82 (1914)

4) FRIEAN, BIHE BER : 4 ¥ F 37 £ Hyriopsis
schlegeli DRE]. FRIBATER, 13, 61-74 (1963)

5) Wn#E—, PHEER: AFTF A 74 OMREE KK
R, 61, 123-142 (2013)

6) WWGE—, FHEEE: 27V %4 aoliEE kX
BHEER, 61, 143-155 (2013)

7) e, LHEE . sROBLERB L OWHLED
XS, ARRBNFER, 59, 92-120 (2011)

8) Wi E—, FHES, EEEM : 7aYH (4 OfifEE.
K KHBEHIFER, 57, 81-110 (2008)

9) WnE— FHEEE: 705 a3y i { OELERORE
&, KRBT, 59, 53-73 (2010)

10) oo —, FRE, FHEE: V3754 7 FOEE
TKRHBEHTHR, 64, 144-171 (2016)

1D IE—, EEEE, ARE 1 v 7 ¥ OBE KX

TR, 64, 120-142 (2016)

12) WWEik—, FHEES, AR @ b4 7 FOMMSE K
KBHFER, 65, 47-67 (2017)

13) ot —, FHEEER: 57 771 OfEE RRRTHR,
63, 189-208 (2015)

14) W —, FHEE: &% 754 OMHR. KARTER,
65, 167-184 (2017)

15) W& —, FHEER: 4 7 KT F OBHEE KRR,
63, 69-82 (2015)

16) WL —, FHER © <7 F OflEE KRR, 61,
190-210 (2013)

17) Wk —, A&, PHEE: 775351 OlEE
IKARAHTFHR, 64, 104-119 (2016)

18) Ihm#E—, FHEEE, WRE 1 w7 F 1 OfitiEE. KX
BEHITER, 64, 204-220 (2016)

19) W& —, FHEE, TR 74 OR#E KRR
BFER, 65, 69-111 (2017)

20) Ridewood WG : On the structure of the gills of the
Lamellibranchia. Phil Trans Roy Soc Lond B, 195, 147-
284 (1903)

21) Atkins D: On the ciliary mechanisms and
interrelationships of lamellibranchs. Part III: Types
of lamellibranch gills and their food currents. ¢ J
Microsc Sci, 79, 375421 (1937)

22) WITE—, FOARE, EHER Y7 4 OfiEE. KR
BHFER, 65, 147-165 (2017)

23) WmE—, AR, EHEE ¥ 74 OB kK
R, 66, 13-34 (2017)

24) BAFR @ BAEEEREHRE REFRR). 7
2 H£(2000)

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

26) Bell TA, Lightner DV: A Handbook of Normal
Penaeid Shrimp Histology. World aquaculture
society, USA, 2 (1988)

27) e, PHEE : 2474 B EHERE ORBER
HIE ofs. KB, 59, 121-148 (2011)

28) Atkins D: On the ciliary mechanisms and
interrelationships of lamellibranchs. Part I. New

observations on sorting mechanisms. Q J Microsc Sci,



29)

30)

3D

32)

33)

34

T A I A DHHR

79, 181-303 (1936)

Atkins D: On the ciliary mechanisms and
interrelationships of lamellibranchs. Part V: Note on
gills of Amussium pleuornectes L. Q J Microsc Sci, 80,
321-329(1938)

Nelson TC: The feeding mechanism of the oyster. II.
On the gills and palps of Ostrea edulis, Crassostrea
virginica and C. angulata. J Morphology, 107, 163-191
(1960)

Ansell AD: The functional morphology of the British
species of Veneracea (Eulamellibranchia). J mar. biol
Ass UK, 41, 489-515 (1961)

Narchi W: Comparative study of the functional
morphology of Anomalocardia brasiliana (Gmelin, 1791)
and Tivela mactroides (Born, 1778) (Bivalvia,
Veneridae). Bull Mar Sci, 22, 643-670 (1972)
Foster-Smith RL: The role of mucus in the
mechanism of feeding in three filterfeeding bivalves.
Proc Malac Soc Land, 41, 571-588 (1975)

Foster-Smith RL: The function of the pallian organs
of bivalves in controlling ingestion. J Moll Stud, 44, 83-
99 (1978)

147



148

WEE— - AR - FHES

Short forms used in the figures

AAM, anterior adductor muscle

ABYV, afferent branchial vein

AFR, anterior fold in palp ridged surface

BC, branchial cavity

BTIL 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

EBV, 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

ILL inner lamella of inner ctenidium

ILO, inner lamella of outer ctenidium

IO, 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

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

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

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

Fig. 3. Vertical sections of the soft body in the chest-shell. Red line in the upper-left small figure represents the cutting-
of the bottom of the right and the left ctenidia, respectively. Scale bars = 100 uym. 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.



156 7T — - AR - FHES

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 um. 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 gm. 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 um. 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 um. 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 (IFJ) 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 gm. 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 xgm. 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 gm. 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 um. 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.



