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Ctenidium structure of the pearl oyster, Piuctada fucata martensii
(Pteriidae : Pseudolamellibranchia : Bivalvia)

Ken-ichi Yamamoto”, Takeéhi Handa and Masakazu Kondo

Abstract : The structure of the ctenidium of the pearl oyster, Pinctada fucata martensii, was examined with
corrosion casts and histological sections, and by SEM. The casts were made using the prepolymerization
methyl methacrylate (MercoxCL- 2 R) containing 10 % Mercox MA. The food groove was formed by the
ordinary filaments with the extended and deformed tip and the primary filaments connecting close to the
center of the supra-branchial chamber side. The rows of ciliary disk run at even intervals and on a para-
llel with the base line of the ctenidium. The inter-laminar connecting membrane was constituted of two
plate-like membranes. The inner walls of the inter-laminar connecting membrane were supported in places
by the trabeculae. The lumen of the membrane connected to the whole junctional region of the primary
filament vessels and to the several places of the inter-laminar connecting vessels. The vessel of the ordin-
ary filament diverged from the longitudinal vessel passing on the base line of the lamina and branched into
around the vessels of the ordinary filament. The branched vessels united into one vessel and joined to the
efferent branchial vessel. The frontal surfaces of the ordinary filament and the primary filament were co-
vered with the cilium, which were also observed on the abfrontal surfaces of both filaments. The results
of histochemical staining suggested that the mucus in the mucus cell in both surfaces of the filaments prob-
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ably was a sulfuric acid mucopolysaccharide.
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F%| (MERCOX CL- 2R, ISR EH) 3mi MR
{b#] (MERCOX MA, IGAFESEHRSH) #0.1g2RBAL
2o (DR, #RLET) vHwT, LUEs™ 2 IC#L
TROEIC LT/, T, TIVTAOEREL
THEEL S, BEBKEHALLR) 5LV AE
AV 1 mm, B E20cm, Hibiki No.3) % AHME ZH
10mmiEA L, 5% (5ml, Top) THIFEZE#1.5ml/min
DOFRSTHREBHSmIEA L, BAR, HEORZRT
By THIIROSER A BHIE L, #5% Kkt oL ¢
20%KER(LF b U Y ATKIEICE L CtBR o B o P S
WD LI, ShEKRELR,
fREdEE  MREOBER, sV KB TRO LI
LTHiT»7ze 7, H0.4M/1 08 b~ 7 3 3 L KEBWH
21~ 3EERELY, RABLMESISTHELE,
HLA R L CDavidsonil (L8 / — v I k=) v [ JkEE
B . 7Rk =664423:67) THEEL THEIZIOWVT S
BB L7, FRIC, BHEICHEs TROST 74 Y8R (6
~10pm) B{ERL, 7 i L CHOMEBETEEL
2o AT, EHRB L OEER ORI BT 5
T, 4 pmOEFST T 4 O R ER L, L2
W4t - TPASKIE, TNV 7 »FpH2.5-PASH (AB
pH2.5-PASH:fh), AB pH2.5%f0, AB pH1.04&ONEIZ,
HEVIE T gf, PASEIER, T T v EHpH2. 54
(AB pH2.5%+), AB pHL.Of@ONEIZ 1 BT 24 L
TR OHER %47 o 72

ELETHEMBECORER, JSM-T-300 (HAET) %
AnTio/, BB, D HLBEEL 2%V VT
VT RE2%NXTHRNVLT VT Fe&i0.2Mh oY
WERRRETE (ph7.45) I 6 BERIBE L 2%, 0.2MA 3y
VBRI D L UEBEKCIICHEE L, 1%+A 37 48
KEHT1IEBEERE Lz, IhE, BEKCHRELTY >~
SV FRAITAER CHEERE L, HHEICHo THK
L7zth, BRREEIEME (HCP-1, HI) TEBRL, H—
RYRoOWMET—7 (AXREF) TEHEEAZLTA 4~
A2SF Y v rEE (JUC-500, BAEF) THE&% 24H
HHE ST,

BRELUEE

FarreRFELLTIXYH A (Fig. 1A) O8I, Ak
EHARO%RKE - T 2858 (PD) D & 2 A0 5EF (LP)
DEZAEFTIEAREEL TUEM > Tz (Fig. 1B).
COKFER (FT) 2LELTRAE, 88 (PD) O &

CAHAPBETTWALEE (LOC, LIC) LAH#E (ROC,
RIC) RO L ZATERIGPN, FORKBIEADE
F (LP) ~&ER Y, EEOEREFEOLT (04) ~E&
o TV ABTIBIE SN (Figs. 1C, 2A),

L BROBEREAORMTRS &, AR (LIC)
ERESME (LOC) EFATLTIEAT, Fhbodmidk
BH (LUP) &AETESF (LLP) IHIns L3I LTK

hoTBY, HEOEREIB L UCAEYHE FG) TEIIRT

E-RTEERMICES R, BATO (0A) ~EEETh
Bown sk b h o Tz (Fig. 2B, C), M¥EEDER (&
B L TERMICHRENTRDLHEN, Fig. 2CORAIXY
TN &, EER (PF) LEE%R (OF) ohrh
T OEREE LR ST, —RRICEEAROMEEIRL,
EYrE (FO) bRIEETH -7 (Fig. 20). Wardb® i3,
THEERCLBEEN D, BERIRORESERHMTILE
FRD S BYHRICL T 2 E0IMED L IO IR 4
Wi & R & OB ¢ (R A & IR TERT
ORI L R E ) T 2EATEY, &YE (FC)
TEEENTERTEEBOLIAT—HICL, ZThrEFR
WABE S THAEL TWAYD, BEICHFH»SETNRTE
HAIE, CoBMETHREREL, BEE L THED
SHTHT B EHE LTV b,

EOEHERL &, HEE (ML) CELTWAEA
DHEEZE (0C) OEIIIEFNFNICH M ERLEE
(BTO) #%, EAEONEE (IC) o&eH (FIC) Wi+
NENOIETICAIMAEILERE (BTD 75, EEOIMRZE
(0C) LM% (IC) DFNFROAEICIIMERLR
# (BTL) #EIZES 7z (Fig. 3), 2R 5EF 6 Ao,
MIECHES L CHRL TEEROBSECTEATE T
2RO, INEEEEH TEANESER TS L LA
LNTWwWaY,

AHETE (RC, Fig. 2 A) LEEEZE (LC, Fig. 2 A) OBk (FIC)
BLUHER ML) &EAOFMEZE (0C) OB (FOC) I,
WFRBBMEIR O MR TS SR L o TV (Fig. 3
C, D)o TOLI Lk, WHENLPECIHEIELINE
BoOBBLUCEADBEOHIES CHETIFERE 2>
TWBEEZONS, Tz, TaAVHAOFEGEFIT
EADBECHBLBEZ L TWELELI NS,
BEMiE FMEOCHEBEHETBEL T AYE (FG,
Fig. 4 A) i3, ERELZIZIZFLBOERE 2-THE Y,
ZOREBELIH R (OF) DSEmIBAL TIRIEAIL < THAL
BY By, FEGROERETAETREIMR L oTw5
Fai@EnELEEE o> Tz (Fig. 4B-D), EXH
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WEEE T, AYE FG) WHETEDLR, ik (OF)
PEOTER LR LTz (Fig. 5) . & (FG)
OHFIVERIL, BEOHE (Fig. 4D) LIZEELEER
LTBY (Fig. 6 A-C), MEMHNELAEOZLELD
HER (OF) omA A Rl Lol b &aWiE (FG)
OmMEIERL, T8k (PF) omFEhE FG) o
EWORIAEICER LB L 2o Tz (Fig. 6).
Higro b, AWE FC) BEER (OF) »MBUCE
BLiELrL, 2% PF) 22 0EMoOpRMT
CHEBELTTALEE TV AEEE 2o TV AT HER
Eniz (Pig. 7). E7z, EWEMNIIZNE (VFG) 25E-
THY, zomE (VFG) ~ZEWEOIM L 5 B FHEE
SAOME (VOF) #MEFLTEY, 20EMopiff
T & FEANOME (VPF) 5% L T A HT 2R
Ehi (Rig. 7). Bk, BETHEL, ¥k (OF
OWHBETEINTELRTF 2 HEEH CER LP) ~
ERBEHE R L T2, 62, 7avhA
ERWZEBE, S, AMECTEEIROMBETEATE
PR EEI0EM & 282 TERNBEATWED, WE
OERBEIFIZIIFRCEERTILZHRELTWDE, Zh
LSO LG, EYEOBER, USRS TERT
B, WA ORBBOESIAME 2 90EE 2 1-HEIC
ZoTWADTIREWhLEN SIS,

ERERE WISk (OF) OFNFhoOBBLUFEEAL
TR (PF) o, #%EER (CD) TEZESNTW:
(Figs. 8 ~11), #NHEFEEL TV A ENGEREE (CD) ©
i, MECET o EMEOM L IZITEMMEIIC, e
DEFRNATICEA T B EETHHERR S 17z (Fig. 8A B,
IOk, BEORER, TaVIA4OREIC s TR
EOEREETRBICETLTThRTwa L EL b1,
SREAERE (CD) 13, Bk (OF) & 5 Wit EE% (PF)
O—ERAEE Y Lo 1o BE & A o T B RET AR TSR
1%, SFRIEAR S L USREE S & DHERL s 7z (Figs. 8-11),
B RESESE (CD) ORERE, iR (OF) &5 WidEsm
& (PF) OMEP»SEFPRLIERRONE L 2 - T
vz (Figs.10,11), F7z, #NFROEERE (CD)
i3, MHEREE CEE S T AT EEEMSES S X
UHEE > HFEEE SN/ (Figs. 9, 10), Murakami'™ 3,
LT FA N A OBRIECIERERBO LA THEET 5
TENTELZE®HEL TS, Sunila and Lindstrom ™

i, ASFEATARROERT, BEREERENIT

o RO microviliCEEE LS L 2o TEY,
R H NIy 2AOBHEICEET S Emicrovillid & T A

TENENOHRERBEIHET 2 2 L 2HELTwa,
TaAXYHA TR, BEOBICERTESRICE oS
LERLEEERE (CD) DL I ATESICHEET 2 2 & A%
BETHhol

SRERERERE ARAE (C) L ANESIE (Co) Haw
WEAMBAZE (OCD LAMEHZEE (0CO) Tatizzo Tw b
EHARAOMITBEREEE (ICM) TEHEINTVE
(Fig.12), Z OERZEMEHEIE (ICM) B ZH ORI
BET, BoMiEE#rom®E (VPF) &% L0 L
HoTHY, Frady Lo 279 oIl FEitc
Trabecula GEFFHLARBMEAE, TB) CTHELLWE %o T
w7z (Fig.12B), B EEM» S OKEE B2 &, S8
L NIBEOR AP b FNFNOMIEOILRICIA D - T
ZITEHBICIERERKLE (ICV) FETTVBRRTFIR
DIEEIEBEIN (Fig.13B) s TN 5 DHTFIRE A
LT A IBBEREMIE (ICV) ORRITIE, BRZEMEE
B (ICM) EEEEONEOEMA L NEOFEADHEE
Wik (FG) »HRME (ICV) TTC=ZABFMRL TEE
BB L, FILE (ICV) [2o%d > Twiz (Figs.13Aa,
b, 14A) . $Eo T, BREEQNIE L WEECHE N BB,
IRIEMEANE (ICV) OIEICHERERLE (e
T/ABIM SN L o Tz, L, BERER
% (ICV) OEICHEATY2E RO FEAICERLT
WAIRIERELEE (CM) &, B0 L AT TIEY
THLY, FE» SHERAEDO AR R L0
THELRY, (> TEBEEREKNE ICV) DRk
KRBT 2FEA0LOPEIEVHEEL o T
(Fig.13Aa, b, C, 14A), # 2T, MZEOMETE (Fig.12C)
RAhbE, BEREREE (ICM) TAEYWE (FG) ELT
BERENOEES (PF) BICHE (CD &4 (1C0)
OB #HEMELTwA (Fig.12Ca) 25, AWiE (FG) 75
ERZEREASIE (ICV) OFNEDIIHE-> THEE (ICD &
S1E (1C0) oM % E#E L2 WEER (PF) OEMHEZ T
W HRkE L 72 o T2 (Fig.12Cb, ¢)» Dufour and Be-
ninger® &, M BHEOOERMEEZ 8% & B MER
IEDEIED & V> 7> & Homorhabdic filibranch, Heterorhabdic
filibranch, Heterorhabdic eulamellibranch, Heterorhabdic
pseudolamellibranch® 4 D OB T CnWB, 7IXYHA
DB IT T NIZHE ) & Heterorhabdic filibranch 24824 L
Twiz,

MER HFEERELRL &, GEREEROME (ICMV)
WESAROME (VPF) L& TEN - LEELRLTY
7z (Fig.14B), 22T, #M#E TR b N5 HEIERER
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R (ICM) Om%E L FHEAOmME (VPF) 2NEKL TV 2
BAR (Fig.12B) (&, BEZEREMNE ICM) & E8%k (PF)
OEDEETROONIEETHLILIHOLTH 5,
—7, SFENERY R AL, HEMEREONE (ICMV)
CEREREAAME (CV) OMITIE, A TEKL TR
HFimLTwi (Fig.140), SO & h 5, HHERE
FEEE(ICM) &, BEEERREMME (ICV) L idPT4 TmE
WKLo TEKBSNBEL LR TWVBEEZ N, F
7o, BFEEARLRAL L, BEMEKEOLE (ICMV) 12
i, BEERRELAS A (TB) "EBEL T
(Fig.14B) . TN b DA, M (Fig.12B) THES
N5 EZEMEREE (ICM) OF% B S ¢\ 2 R
#WHEAE (TB, Fig.12B) OMEBICHAT HHMTH B L E
Abhb,

HEEARL R L &, AR (ABV) WERMOMEE
ODREDH1/30L 505 HEMEIEDIFE L NIE
DEEHOIA T FRESHICEAFLCEFLTE Y, R
B oIHITIZEREICHEREKLE ICv) »FHELA
AT THEANET, ZRFNPNEOMIERLI %
BHEEME (LBV) &AM FEQMIEIRIL 2 i 5 HEE M
(LBV) 0B LTV ABT MR SN (Fig.15), H
fEIk (EBV) 3, ABIERIR (ABV) ICPATLTETL,
ASRER (ABV) XD LEHRIYVOLEIADPLBMENH
NER TV BT HER S 7z (Fig.15),
MELNELAEOREFIAFETURT 5 &, ABEIK
(ABV) kIR (EBV) 24T L CEITL, AERE
Bk (ABV) 5 335 R ICHIERELLE (CV) A5
TV AT LR (EBV) ~S#%0 5 0ME A HK
LT aBEFARERR S 1/ (Fig.16Da) . F 7z, HRZERE
HIE (ICV) AHMEOMIERLI% M 2 fENE (LBV)
CHROL, F#ELEICFER~OMESHEL TWHH
FoHERR S N7 (Fig.16Db, o) o
BETOMRT TOMEE (Fig.17) £b LIcHEHl+ 5
ERDEH IR D, MEH, SHE (0C) LA (10 @
SEHEEDL AEFHR (ABV) 258 NEANET S
REREEME (ICV) & THEMNERERE (LVB)
& IR ZEEE A (LVB) ISE 5 N5, BIZ I (LVB)
PO IRAMESNEO IR (PF) BLUEER (OF) ol
N, BEOME (LVB) 25 3REAECEMEA (PR
BLUEEAR (OF) omE~LESNS (Figs.15,16,
7)o Tk, SHEERTEELROMmME (VPF) & HE3ER
BRI (ICM) OMEFTBNK > TWDE I LRSI
(Fig.14B) Z &5, —EOM I EEA DM 5 12

EMERE ICM) OMENLHEALTWBEEZ LN,
372, MEEEELE (ICV) OE-oTWVAHEMTIE, &
HERCHEERNBERLE (ICV) SBERERERE (ICMm)
DOMEHME TEN > T b 2 DR SN/ (Fig. 140)
i, —HoMEIdEERERLE (ICv) » ol
BRERIR (ICM) OME~NEHAL TR LEZ bR,
KT, SMBEB L UNEBONEOEEADME~HEA L
M EPENOME~NTA L, FMEB L UHEONZED
FEROME~TA L2MES L OCHREREHEE ICM)
DOME~ERA L7z, —ExamERomE~HEA
THEEZOND, L L, BFEERCTERAOINE (VPF)
LIRZEREALIE (ICM) OMENE - Tnb 2 &R
Eh/: (Fig.14B) &b, SMEBLUONBONEDE
BCRDMBENTA L 72 MEIE /e B X PRS0 NED £
FDOMENTRLTHALTVWAZEDEZLRSE, 2D
£ LTEYEOME CED 5 Nz i, s LU
MNIRDOPZEDEAONE, SMLE L AR ONED EH
FOME B L OMEREFEOME ICRA L, BICHER
EREOME O ML L PO NED EHER O
BERRAELT, HEEEIR EBV) 2EDLR, BMEOSN
EHMBLTwREEZOND, TO LIS, MIKIEEER
DMEATIHILERIBMNTH 205, FHLRB L UHIZERE
HIROMBEN I BERERTEEZ SN,
WISERAR 2 R A MRS (LVB) %7213 2SR (EBV)
VA B EMAOME (VPF) B L OEELROME (VOF)
RHIEANLBET AL, WHAOME (VOF) 18
BRI A LR ME S & BT EERDFh FhoFiE
HROME~EFBEL, BU—DI0EF - CHEEERIR &
%o TWwiz (Fig.18), EEAIMME (VPF) HEERD
ME LY b FEREHE DG MEL L ELHHEME B L U
BREFIRICE D > Twiz (Fig.18), MiRE» 5, %
oME (VPF) LEEROME (VOF) A28 HEICHIER
HEELHELE (LVB) 26HT, ¥iLoME (VOF)
EEROEEROMENEFE L TW5E 2 EFBES R
72 (Fig.19),
% WEOAKMOFREZ EEETFEMBECHETS
&, E#%R (PF) BLUEENR (OF) oW IBET
BbhTsh, P4 HEMasHO (MC) LTwahk
FHHERR 8 /2 (Fig.20), L#*L, Dufour and Beninger®
i, SEEE O MoK (BEREAED) IS EENFIEL TV A,
ZFNODOTEL ORI TR EEOROIEAREED 4 ©
OEZ ko TREY, A—0B T BEICL-TESR-T
W5 EHRE LT b, Heterorhabdic filibranch® B %774
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Placopecten magellanicus Ti%, FHERCRIEBRHEBELELT
WA, BEATRIESTHL EHESNTHE?, L
BART 7 2¥ A CH EBRIC, 830 LM (FEmEm)
PEABTFHEMSECHET S L, MEIEEX (Fig.21B)

THEBNBEL CWAEY, HEGR (Fig.210) TRATA I
HAEL T AT RSN, T/, BREGETI,

BENRBEBIVICHEL TWBBETOHER 37z (Fig.21A),

MIEOIAMER, FHR PF) L HTEROFEEL (OF)
PREWEH SN E R > T AEFIERE I AL
(Fig.22), Fi% (PR) BLUEER (OF) HAKED
BEICEATEEE (FCL) %, MEICEMSEE (LCL) %4
% (Figs.23,24), FNENOEARD AT B & O HKH (B
BRI WCILREEAERE (MC) 258U L T 7z (Figs. 22-24)
ZHETIR, FEAB X UFESROMMTE TR E 288
TAHREZRI LTRPICEE LR TF 2 A oL,
FEAOFME CIMELERE, FROMRETRYE
~NRT RSO TR, BRABRTHAELTWwAZ L
DE LT B,

~35, HACE (FESRSED 1IC SRS EET A &
&, THETRIZHSNTWAE?, IIEDHKE (B
JEl) o#EE, SECRHOBUKOHEIE, &5 VIERE
BEOBREHERALLTWA LENSh TWE?, BIEOH
R (BRELRE) OREHRE Y & 5 S B RhmIE, BHEE
BHEIZEOHICLT, H520IEHRETARETRALT,
PoREWE L TWB LR SR TWE2,

BRI I B & O (BERELREED) ORIl (MC)
X, WFRDLPAS FUSTHRE®ICHEE SN, TLIT ¥
FpH2.5-PASHAL (ABpH2.5-PASH:fE) THBIIHMA X
NTw5 (Fig.22A, B} TNHEDT LD, MEDAK
Bl X UK (BEEREED ovh b RN R R
SEREL T SHEE LRI S NS, BEL OWEOA VRS
W ERBEOWME L T 5 L S b ABpH2. 558 T
i, FLgB3N (Figs.22C, 23C, 24C), FYE OB
DHRPBETH L SNAHABpHL.OBRBETLHFLEBINT
W5 (Figs.22D, 23D, 24D), Th 5D & H 5, HiH
RN OO ER SRR 4 0 S A S CYHE TH
BEHERI LT, BRI, BRI NTEELLS
BRHCHES LRV L2, HEIEC, RENRSR
WEENTNnE?,

N

T a4 OGS HEE LR EREERL, &

EEFHEHESEIFIHL THS 22 Lz, AWEBITEERs
MOTERL, AP F OB O gl i1 EE L7
FEE o Tz, BRI SRR IR 3E 0 JRER 12 PAT
Wi ATV, BBERERSRIIMEO/E L NEO TR
W& EET 2 TR OBIROERSE T, FONEILA 25
HRSAE I cEE S, FEROME LEAMOLET
EE STz, BZEERMERERN L HEREFLE I,
Bt & TR LTz, HERoO M I3RIERE % & 5 e
ME» W%, TEROEEROME~NLTEL, BU
— DT o THEFRNEELZ > T, FHAB LD
FEAOIKAOREILEHRECE b, HoKE (FHiE
FEqEl) 12 D TR ATERR & 7z o AR I TN I RERE S 1,
RO ORI A S ORI, PAS, ABpH2.5-PAS,
ABpH2.5, ABpHL. 04ta D 5 & Bl Bt 2 2 SHEE +
EUYWETH A LIRS,
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Fig. 1.

T aXH A OuEEE

Soft part of the body in the pearl oyster Pinciada fucata martensii. 10 : inhalent orifice, EO : exhalent
orifice, ML : mantle, AD : adductor, BY : byssus, LP : labial pulp, SBC : supra-branchial chamber,
PD : pallial fold, OA : oral aperture, FT : foot, LOC : left outer ctenidium, LIC : left inner ctenidium,
RIC : right inner ctenidium, ROC : right outer ctenidium. Bars= 1 cm.
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Fig. 2. Ctenidium and labial pulp in the pearl oyster. OA : oral aperture, RUP : right upper labial pulp,
RLP : right lower labial pulp, LLP : left lower labial pulp, LUP : left upper labial pulp, RC : right
ctenidium, LC : left ctenidium, LOC : left outer ctenidium, LIC : left inner ctenidium, FG : food
groove, FOC : fused border of outer laminae of outer ctenidium. Bars= 1 mm.
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Fig. 5. Surface of food groove and filament in the pearl oyster. FG : food groove, PF : primary filament, OF : ordinary filament. Bars=100 zzm. SEM.
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Fig. 6 . Corrosion cast of food groove and filaments in the pearl oyster. VFG : vessel of food groove, VPF :
vessel of primary filament, VOF : vessel of ordinary filament. Bars=100 z m.
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Fig. 8§ . Ciliary disc of the filament in the pearl oyster. FG : food groove, PF : primary filament, OF : ordinary filament, CD : ciliary disc. Bar in A= 1 mm, bar in B=100 m,

10 g m.
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Fig.12. Horizontal section of ctenidium in the pearl oyster. PF : primary filament, OF : ordinary filament,
ICM : inter-laminar connecting membrane, VPF : vessel of primary filament, VOF : vessel of ordin-
ary filament, TB : trabecular. Bar in A= 1 cm, bars in B and C=100 #m. B and C : Azan staining.
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Fig.14. Corrosion cast of inter-laminar connecting membrane and primary filament in the pearl oyster.
ICMV : vessel of inter-laminar connecting membrane, TB : trabecular, VPF : vessel of primary
filament, LVB : longitudinal vessel running along the base of outer lamina, ICV : inter laminar con-
necting vessel, ABV : afferent branchial vessel. Bars in A, C and D= 1 mm, bar in B=100 z m.
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Fig.15. Corrosion cast of main vessel of ctenidium in the pearl oyster. ABV : afferent branchial vessel,
EBV : efferent branchial vessel, ICV : inter laminar connecting vessel, LVBO : longitudinal vessel
running along the base of outer lamina, LVBI : longitudinal vessel running along the base of inter
lamina, BVR : vessel of adductor. Bars= 1 mm.
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Fig.17. Vertical section (D) of ctenidium in the pearl oyster. ICM : inter-laminar connecting membrane,
ABYV : afferent branchial vessel, EBV : efferent branchial vessel, ICV : inter-laminar connecting
vessel, LVBO : longitudinal vessel running along the base of outer lamina, LVBI : longitudinal ves-
sel running along the base of inter lamina, FIC : fused border of inner laminae of inner ctenidia.
Solid arrows indicate the directions of blood flow, and dotted arrows indicate the directions of
blood flow, and arrow and broken line the direction of water flow. Bars= 1 mm.
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Fig.18. Corrosion cast of vessels of primary filament and ordinary filament in the pearl oyster. ABV :
afferent branchial vessel, EBV : efferent branchial vessel, ICV : inter laminar connecting vessel,
LVB : longitudinal vessel running along the base of outer lamina, VFG : vessel of food grove, VPF :
vessel of primary filament, VOF : vessel of ordinary filament. Bars= 1 mm.
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Fig.22. Cross section of lamina in the pearl oyster. MC : mucous cell, OF : ordinary filament, VOF : vessel
of ordinary filament, PF : primary filament, VPF : vessel of primary filament. Bars=100 #m. A=
PAS staining, B=AB pH2.5 - PAS staining, C=AB pH2.5 staining, D=AB pH1.0 staining.
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Fig.23. Cross section of primary filament in the pearl oyster. MC : mucous cell, FCL : frontal cilia, LCL :
lateral cilia, VPF : vessel of primary filament. Bars=100 #m. A=Azan staining, B=PAS staining,
C=AB pH2.5 staining, D=AB pH1.0 staining.
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