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Structure of ctenidium and labial pulp of the Black-lip pearl oyster, Pinctada
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margaritifera (Pteriidae : Pterioida=Pseudolamellibranchia : Bivalvia)

Ken-ichi Yamamoto'® "and Takeshi Handa'

Abstract : The structure of the ctenidium and the labial pulp of the Black-lip pearl oyster, Pinctada
margaritifera, was examined with corrosion casts and histological sections. The casts were made us-
ing the prepolymerization methyl methacrylate (MercoxCL-2R) containing 10% Mercox MA. Sur-
faces of the basal ciliated tracts of laminae at ctenidia and surface of the food groove were covered
with the cilia. The food groove was formed by the ordinary filaments with the extended and de-
formed tip, and the primary filaments connecting close to the center of the supra-branchial chamber
side. The inner and outer lamina connected with the inter-laminar connecting membrane at the junc-
tion region of the primary filaments, and exhibited the structure of "Heterorhabdic filibranch". How-
ever, the membrane did not spread out to the inter-laminar connecting vessel. The frontal surfaces of
ordinary and primary filaments were covered with the frontal cilia, and the lateral sides of the fila-
ments with the lateral cilia. The mucous cell was interspersed in the frontal surfaces of filaments.

Key words : Black-lip pearl oyster; Pseudolamellibranchia; corrosion cast; ctenidium: histology; labial pulp

& = HAFRD L TF 2554 Pinctada maxima OEEEOHE
BELZDWTIE, A - & 7AY [0 F a v A4 Pinctada

S I maxima (JAMESON) OfiE#El] o5 THALTWA

H,OBREEIC ST SN TWBE Y, v AFAH (R HEMOREZEN LT TH L 7 0F a7 ¥ A Pinctada

BEH) oL, R LEREOMEZRL, 774 A margaritifera BB X CIEFOREEIZ OV TS

HAFOBARAEEERTE SN TS Y, Tk, 22T, FH O, W - 08B L U a#E
DT ATAROT a4 | Pinctada fucata martensii 7 SV AIIgE L L HEERTE A e B TR R

DEFEREOBIEI DV TR, HEEF A% [ 2o (B A EHNT, HUEABLUURERZERLCT 7o

BH) B o THA L Ted, otsid, 7avir FavhADMELEFOHETHL NI,

A DEBANFNTT A B OEEY, TavHA

OBV RATT RN » OB T axH A OT MEE LU AHE

ORTER T F S MCT L ENT, BEOKEIIOVT

oM LT A, TEs Yk, mMERLED/-FHMNL T FEITIE, B E 1030 = 138 mm (M + SD),

IXHA DEOEFEEEIZOVWTERLTWAE, V754 R 1150 = 155 mm, #%1E 356 + 41 mm. {43 2038 = 837

2010 . 6 A 23 O%f). Received June 23. 2010.

“J(Ej"*"ﬁi"»]‘—' W R (Department of Applied Aquabiology. National Fisheries University)

PRI b 553k 5% (corresponding author) : yamagenk@fish-u.acjp

1R -

T 759-6595 FRATh/KHANT 2- 7- 1 (2- 7- 1 Nagata-honmachi, Shimonoseki 759-6595)

59 (1) 53-73 (2010)

JH, SRR L2l 7axviq4raFar 4 efficE



ceDLDIMED IO Fa T HA e, suFay
AT, BIRE KRS L D AFL A 600 2L
05um U EDR T2 UaWKE 2 /min iEA L 722IK

HET LMD EER LB 04 MDD
LIKTEWELS 1~ 3THHIRE LY, IRARER 2 R & & CEBR
WL 72,

$#E #7013, Handa and Yamamoto® 28 UC, F#l
(MERCOX CL-2R, GG ERNatt) 3 mi 24 0 REALH]
(MERCOX MA, JolffgStRatliatt) #01 g 2@®RE L
Lo (LR gL #T) 2HVWTlEg LA £3, 5
D& BEFELTHAFD S, sk e e LR =
F L AE (PMES 1 mm, && 20 cm, Hibiki No. 3) %
ABLUE LA 10 mm iFEA L, E438% (5 m/l, Top) ThH
i % %9 1.5mi/min O# S THER 10mITEA L7z AL,
ik TR R A AL S, 20% KEEAL T ) U ATKIETR
WKE L THERE®E» L, KELZ,

BE B2, Davidson i ' T B & L T %4 BE M 8
(M420, LEICA) TiTW, KW THEIIML - T/T 7 4
YUR (W0pm) ZAERLL, T »8efa U TA YR
(ECLIPSE E800, Nikon) THT=70

BRI UEE

MEER B (CT) E AKOLEAOZEE > T3
%% (PD) LI ADLESR (LP) D& IAHFTIEN
KrELTEN > Twi (Fig 1) O % (FT)
Bk LTRAB E, 88 (PD) 0L ZANLETTW
AkEE%E (LOC, LIC) & 45883 (ROC, RIC) em &
BTERIGIPN, FOERIILELOER (LP) ~&E

B0, EEOEMERHRON (0A) ~E#% > TV 5 (Figs.
1, D

I RAEOHGERLE, FITLTIHEATY S HE
(RIC, LIC) k448 (ROC, LOC) o EEF (RUP
LUP) & T®E# (RLP, LLP) OIZ#&b Y (Fig 1), &
EOREE (BTO, BTL, BT B LURAHE FG) T&E
ENTERFIERMICEST (Figs. 2 3), @ (0A)

ANEBITIE P TR E o T B (Fig 2) 58k 5
BERNEIEEPBETELNTWVE E IANBESN
(Figs. 4-7)o Ward et a/®1Z, v WX TOEHED» S, JuiF
PEFPNERIGEREN T ELEEIZE, g TEL v
FIIEFTREREICSN, EHEE L ORIEO/MIR L =

e - I

NaEHMELTNS
$RE MEOEMrRAHE, SERE (ML) KHELTWS
EAEOSHEE (LOC, ROC) @ #EIERIZIZF-FI s st
EXKE (BTO) 25, EHOMEZE (LIC RIC) oad
B (FIC) \Cid F N2 N BEH0IC BRI ZESRIRE (BTD 7%,
L0483 (LOC, ROC) & WELZE (LIC, RIC) @1
FNOREIIC B EW (BTL) 2 EI% S (Figs. 2,
3o FNZFNOWIHETEDNL TV D & I AP HHED
Y (e W (Fig. 8. INHAER 6RO,
W LUTHIRL, FHAOFMETCEATELNTEEDT
WEEF TERANESBRE 2o TEY, EYELEY
DHETHATELHF T EOTERNEREHETH 5
ZEDHISNT A M,
NEREMEOR (FOC) B & G L FMIEDS
(FIC) &, WFN I MMEROME TS Sl o
T/ (Fig 8)o TO & g, $Hny % g8coim
B MEBOM B X OREAOIZEO YRS T 5 B
HTHhrEEXLND,

HIFE T

BiE WIEOHFBICAET 2 AWE FG) X, Hix
L7203 F R CIEo#Ik & 22 o Tw7z (Figs. 2D, 3F)o ik
§TIR, WEOHELNEDFNFIOFILS (OF) »°
A JE LT S B (FG) ik L, Thulffo
THEROME (VOF) 3L TR L TH A S Bl
DI (VFG) W% L, X% (PF) »"&HhiE (FC)
DEAMO P YA HE L, AU o TEMAROmE
(VPF) d &Mmi#EOmE (VFG) &L MEshoT
wag9\ﬁ%ﬁmimwme#miLfmf@g

» BEREARTY, MO (Figs. 2.3) & EFFRLE
FARLTEY, BYEANICIZmE (VFEG) »#iEL, =
DEWHEOME (VFG) WWHEEAOME (VOF) 274 <
JERR L CAMAlD & #ag L LT/ (Fig 14). ##kETI1E
FEROMmE (VPF) ZREWEOME (VEG) &k
DHEM > eI LTz (Fig 9). Ay, i
ETHML, FEROGHECEIIN TE LT HE

EYTEMANERGEHE R L TR, 5Es Vi

TAYHA & AV EEr S, B T EIEROREEE
THATELZRTFRITTNEMSFER TERNEAT
WA, MEOEBSHEIZIZIEUMHEZRT L E2HE L
Twbd, INHLDT s, EPHo#BER, Filhowu
MEDOKYE QO EMEEEL MG IR > Twb LR
AN,



o 0OF 3 HA O LIRS ORE 55

SEERNEME NEIOWNIELNED LV /RO R L4
BETHI R o T B FEAROMIE, SBEMEEE ICM)
T s T/ (Fig 10)o & OEFERERE (ICM)
I ZHOBROBERET, BEoOMIEMAONE (VPF)
EHAELME L - THBY (Fig 10), Frastyz
27 7Y Yot L WHHC Trabecula (TB, #5##H ik
HEAT) TEE LT E %> T/ (Fig 11). Dufour and
Beninger'™ {&, ZAUHIH O 8 0> FEAHE & & 8% L BUBER]
W NE DR E DV A 5 Homorhabdic filibranch (P3E &
HVEED R ER SR 00 [ 2 MEZE R AT B THERS ), Heterorhabdic
filibranch (PYZE & 432D T BR OO [ % BRZE ] 335 5 C
#). Heterorhabdic eulamellibranch (B[ 4 0 %k 0
B oish, 5 & UTHZE & A3 0 R o ] % B ) it 1
T##%), Heterorhabdic pseudolamellibranch (B £ @
HHROMOuEE, B LUNELNEO TR OM & i
M AF R CTHAE) D4 DDIIZFITT WA, AU
E,ovaFaviAoisd, Tavrg R,
Heterorhabdic filibranch {Z#H$ L Tw b, —JF, 7a v
AT, ITIZEF MRS TR E B LTS LA
A LT AR IE (ICV) offrTid, &
TEM A (ICM) NS LA O R R O M & ik
(FG) »5im¥E (ICV) FT=MMIE M L Camic R
Lwh, LaL, 705 a 744 T, BZER B (ICM)
FEZEN N (AW £ DEECROM A8 LT
P, SEEREEMmE (ICV) FTHRHAL T2
7= (Fig. 11).

mER ORI E AL L, ASFEHIR (ABV) & Hi6R
Bk (EBV) 2547 L CEMA L, ABBIR (ABV) 25
ISR B TE R A AR (ICV) AT W AR EE ko
T 7 (Figs. 8, 12). #EIEARY /L5 &, AENR (ABV)
EMOBZEDR S DM 1/3 0L 2505 PEEMA~PIZE
DFEFFATLCHEITL, RIS 2 H 13 X5 MR 22
WA (ICV) PHPEANIT TR T~ T, Fhend
MEEORKIBE EST LTV AHHEME (LBV) I2EHK LT
WA TARER SN (Fig 13). HELEIR (EBV) (1%,
ABEERR (ABV) & h bAMEOEHLIIDLEI BT A
EEERIR (ABV) 24T L CHEAT L TV A F 28Rl S 1
7z (Fig. 13),

FHAoOMmE (VPF) &FEROINE (VOF) i, $51
BLUHBEEr AL E, aDIE 1 RKDOE L L THEEME
(LVB) F /i3 HEER (EBV) » 6 lifctk, FEkoim
& (VPF) &HBAOME (VOF) © 22148 0h, &

LICEBERomE (VOF) 3o FBsiomE~E 5
PITV DI EDFER SN (Figs 14, 16) . BLIEMH EM
BoimE (ICMV) & E#LomE (VPF) &, HikEs
b, BRZERMLERE (ICM) & Ei#% (PF) OB OEET
Wik LR R L TWA Z EDEA S (Fig 11).
MBETOMR AT L L RO L I ITh B I, A
BEHIR (ABV) B 54480 & NET O AL FEAJE TN 5 BH5E i 8
MIME (ICV) %R THME L Nl o/t ERENE (LVB)
2SI [N (LVB) 2 SHEOFEAOIME (VOF)
B EOEMADOITE (VPF) ~EAT S (Figs. 12,
13, 14), HEOFBAOME (VOF) Z i 2,
BYREOINE (VEG) ~A L, NEOFEHROIE (VOF)
FRTIBEBEIR (EBV) ~E0 5N 2, HEOLMAD
m%E (VPF) #ii sy, amiEong (VFG) %
BH L THEOZMAOME (VPF) ~HAT 254 L
SRR E ML (ICV) M L CHED RO ME
(VPF) ~NAT 2560 2 i CHEREIR (EBV) ~%
OHLNG,

MEREER Bk (OF) oFnFhoiB L OFElES
(OF) & F% (PF) O, #R:diiiE (CD) THR%E
ST/ (Figs 10, 15). 215 % E5E LTV 5 8RE
g (CD) o EE, OIS EMITIh - T
IFEEMIELS, BRBEOLERITATIZIEA TV A BT AR
7z (Figs. 3. 10)e SO Z &ps WEOKEL, 7 0F 3
A A DK RN o THIEORE S CRIEICIEAT L CTFT
bR TWwDEEZ SN, BREER (CD) 1E, Mk
PHEG (OF) &5 WIdENR (PF) o—&25%D) =
Mol kT, THUBRETHEILETLIT -7 Y #iT
TR ENHEEE Lo T DB 2 EDHERE N (Fig 15).
F7o, ENTFHOLEER (CD) & #HEROBET
BEWHEZE XN TV (Fig 15). Murakami™iz, 45
P EFATAOBWETIIHAREFEHEO L ZATRHET A &
MNTEDEHE L Tv5, Sunila and Lindstrom™ i3, 4
FHFA A FRGTEERT, BREERIEEes P o
T ADBHRICEET B LHEIROMED & ZATENRENR
PHEETHEHELTWE, 0L RFEOBRKIE, B
H OB AAEKOBE THEE SNTWA Z &iC
BEALTWAZEXHELATH D,

825 WIEOHAHEIL TR (PF) L HA-EKDHE
% (OF) & FEIEH SN 6n b EARASN
7z (Fig. 16). Z:8% (PF) BX UM% (OF) &, A



56 it - 4=

KB ORE I ATEE (FCL) %, MW Ic{#E (LCL) %
it 2, £IENOERO KM E ML (MC) A%
LT/ (Fig 16). THETIE, A& HIROM
HATE CHIR I 2 0l T A KA Z L TR OBEER T %
fRETHIL L, WHRISHO T, EEROBIHE CHZERLC
S BELRONSE TRYHENEY, BER e THEL
TWABIERHOENTWE Y,

E

7 aF a4 O EEROME Y HI B L U ER

TAERLL TS S LA BECHIIE L 7ok 2 B iic
SEEOLIE L URYEORIILEIME TR DN T
Wi, WL I3IER CIROIK LR ASANE
M, LERAEM ORI o g L oE s o T
Wis, NEEL S L, EE%R0 & 2 AT, Heterorhabdic
filibranch # & % 78 L CHLEE fLEAS B Callag S L Tw /o,
UL, 7aXHAEELoT, FRILGEEEMERELE
TP TWahol. EFWEAS LU & TR
27— Y S EE L SRS T ENE S LT v,
HIkE %, AIELC
MEE A A, AN IR ASHTE L T B T8
HEB S 7,

14

B

AWEgEE, CERELEE (IR R L " R U FE T H AL
BT TOVENNL ], DIJERASEFsE, IRAEILRTIC T B k3R
BT OWIZERRSE (RSO ZL % i oA & L Tifd
LmiiiEosuwHERRE [y aFa o774,
A ] OFEFEFEROMES) L > THEMBLALDTH S,

Eea Vil

X 51N
1) WEBEIE, AR, BAET MU LGB AR
SRR (WREVRE | BAER) =R 9
AL F 4 A ML, TR 3-134 (1999)
2) MESFERME B e (EERE) I = EIR e

% (1952)

3) WE— REEM EHEEE, PRER T
A DEBORIIRAT T A AR O FZ3E KEERETE
48, 509-516 (2000)

4) o —  EEERN  FMEE, HLE: 7av a4

5)

6)

oW

DA INFT RN <) O DEH
461-467 (2001)

K EE HETiH | 48

s —, FHEE, T8 7Y 4 A O ToOR
FiEAE . KAETEYE | 50, 309-314 (2002)
TCE— |, FHEE  EEEM - 7Y 7 A OBfEE .

ARBWHR , 57, 81-110 (2008)

TRFES. M@ET—M: a9 a4 Pinctada
maxima (JAMESON) it . BF Xk ik 16

23 (1957)

} Namba K, Kobayashi M, Aida K, Uematsu M,

10)

0

13)

14)

15)

16)

17)

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)

Handa T. Yamamoto K: Corrosion casting of the
digestive diverticula of the pearl oyster. Pinctada
Jfucata martensit (Mollusca : Bivalvia). J Shell Res. 22,
777-779 (2003)

Bell T A, Lightner D V: A handbook of normal
Penaeid shrimp history. World aquaculture society,
USA. 2 (1998)

Beninger P G, Ward J E, Newell R T E. MacDonald
B A. Thompson R J : Gill function and particle
transport in Placopecten magellanicus (Mollusca:

Bivalvia) as revealed using video endoscopy. Mar

Biol 114, 281-288 (1992)

) Ward J E, MacDonald B A, Thompson R J :

Mechanisms of suspension feeding in bivalves:
Resolution of current contraversies by means of
endscopy. Limnol Oceanogr, 38, 265-272 (1993)
Ward ] E, Newell R I E, Thompson R J, MacDonald
B A : In vivo studies of suspension-feeding processes
in the eastern oyster, Crassostrea virginica (Gmelin).
Biol Bull, 186, 221-240 (1994)

Ward ] E : Biodynamics of suspension-feeding in
adult bivalve molluscs: particle capture. processing,

and fate. Invertebrate Biol, 115, 218-231 (1996)

WItE— FIEE, AREN - Yz otliEE . K
JoRCHER | 56. 273-285 (2008)
WWtE—, FEEE GEEER . 7T ol E . Kk

KAZIFER | 56, 287-298 (2008)
Dufour S C, Beninger P G : Functional interpretation

of cilia and mucocyte distributions on the abfrontal



yaFav 4oL EFOME

surface of bivalve gills. Mar Biol, 138, 295-309 (2001)

18) Murakami A : On the mechanism of ciliary junctions
in gill of Mytilus. ] Fac Sci, Tokyo Univ. Section 4
(Zoology), 9. 319-332 (1962)

19) Sunila I. Lindstrom R : The structure of the

o
|

interfilamentar junction of the mussel (Mytilus edulis
L.) gill and its uncoupling by copper and cadmium
exposures. Comp Biochem Physiol, 81C. 267-272
(1985)



TG - 2

Fig. 1 Soft part of the body in the Black-lip pearl oyster, Pinctada margaritifera. 10, inhalant orifice; EO, exhalant
orifice; ML, mantle; AD. adductor; BY, byssus: PD, pallial fold; LP, labial pulp; CT, ctenidium; FT, foot; SBC, supra-
branchial chamber; OA., oral aperture; LOC, left outer ctenidium: LIC, left inner ctenidium; RIC, right inner
ctenidium; ROC, right outer ctenidium; LUP. left upper labial pulp; LLP. left lower labial pulp; RUP. right upper
labial pulp; RLP, right lower labial pulp. Bars = 1 cm.
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Fig. 2 Ctenidium and labial pulp in the Black-lip pearl oyster. OA, oral aperture; BY, byssus; RUP, right upper
labial pulp; RLP. right lower labial pulp; LLP, left lower labial pulp; LUP, left upper labial pulp: FG, food groove;
BTO, basal ciliated tract of outer lamina of outer ctenidium; BTL, basal ciliated tract of laminae of ctenidia; BTT,
basal ciliated tract of outer lamina of inter ctenidium; LOG, lateral oral groove; FT. foot: LP. labial pulp; PF.
primary filament; OF. ordinary filament. Bars in A-D and F = 1 mm, and bar in E =100 z m.
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Fig. 3 Food groove and basal ciliated tract of ctenidium in the Black-lip pearl oyster. BY, byssus; FT, foot:
FG, food groove; LP, labial pulp; BTO, basal ciliated tract of outer lamina of outer ctenidium; BTL, basal ciliated
tract of laminae of ctenidia; BTT, basal ciliated tract of outer lamina of inter ctenidium; ABV, afferent branchial
vessel; EBV, efferent branchial vessel: LVB, longitudinal vessel running along the base of outer lamina; ICM,
inter-laminar connecting membrane; FIC, fused border of inner laminae of inner ctenidia; FOC, fused border of
outer laminae of outer ctenidium; PF, primary filament; OF. ordinary filament; CD, ciliary disc. Bar in A = 1
cm, bars in B-F = 1 mm.
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Fig. 4 Cross section of labial pulp in the Black-lip pearl oyster. UP, upper labial pulp; LP, lower labial pulp; LOG, lateral ora
Bar in A = 1 mm, and bars in B-F =100 z m.
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Fig. 5 Cross section of labial pulp in the Black-lip pearl oyster. UP, upper labial pulp; LP, lower labial
pulp; LOG, lateral oral groove; CL, cilium. Azan staining. Bar in A = 1 mm, and bars in B-G =100 x m.



Fig. 6 Vertical section of labial pulp in the Black-lip pearl oyster. UP, upper labial pulp; LP,

food groove. Azan staining. Bar in A = 1 mm, and bars in B-D = 100 g m.
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Fig. 7 Vertical section of labial pulp in the Black-lip pearl oyster. UP,
CL, cilium. Azan staining. Bar in A = 1 mm, and bars in B-I =100 u m.

upper labial pulp; LP, lower labial pulp;
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Fig. 8 Cross section of ctenidium in the Black-lip pearl oyster. FOC, fused border of outer laminae of outer
ctenidium; FIC, fused border of inner laminae of inner ctenidia; BTO, basal ciliated tract of outer lamina of
outer ctenidium; BTL, basal ciliated tract of laminae of ctenidia; BTI, basal ciliated tract of outer lamina of inter
ctenidium; LVB, longitudinal vessel running along the base of outer lamina; ABV, afferent branchial vessel; EBV,
efferent branchial vessel; ICV, inter-laminar connecting vessel; CL, cilium. Azan staining. Bars in A and C = 1
mm, and bars in B and D-F =100 x m.
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Fig. 9 Vertical (A) and cross section (B-E) of food groove in the Black-lip pearl oyster. FG, food groove;

VFG, vessel of food groove; PF, primary filament; VPF, vessel of primary filament; OF, ordinary filament, VOF,
vessel of ordinary filament; CD, ciliary disc; CL. cilium. Azan staining. Bars =100 4 m.
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Fig. 10 Ctenidium in the Black-lip pearl oyster. A, outer side view; B, inner side view; C-E, vertical section;
FG, food groove; PF, primary filament; VPF, vessel of primary filament: OF, ordinary filament; VOF, vessel
of ordinary filament; CD, ciliary disc; ICM. inter-laminar connecting membrane; ICMV, vessel of inter-laminar
connecting membrane. Bars = 1 min.
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Fig. 11 Horizontal section of ctenidium in the Black-lip pearl oyster. FG, food groove: PF, primary filament; VPF, vessel of primary filament; OF, ordinary filament;

ICM, inter-laminar

3

=100 y m.

H

= 1 mm, and bars in D

C

a. Azan staining. Bars in A-
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connecting membrane; ICMV, vessel of inter-laminar connecting membrane; TB, tr
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Fig. 12 Vessel of ctenidium in the Black-lip pearl oyster. AD, adductor; FG, food groove; PF, primary filament; OF, ordinary filament; SBC,
supra-branchial chamber; FOC, fused border of outer laminae of outer ctenidium; FIC, fused border of inner laminae of inner ctenidia; ABV,
afferent branchial vessel: EBV, efferent branchial vessel; LVB, longitudinal vessel running along the base of outer lamina; ICV, inter-laminar

connecting vessel. Bars in A and B = 1cm, and bars in C and D = 1 mm.

AYHOUBIMO S hE LD 4

69



70

We - M

Fig. 13 Corrosion cast of ctenidium in the Black-lip pearl oyster. AD, adductor; ABV, afferent branchial
vessel; EBV, efferent branchial vessel; LVB, longitudinal vessel running along the base of outer lamina; ICV,
inter-laminar connecting vessel. Bars = 1 cm.



Fig. 14 Corrosion cast of ctenidium in the Black-lip pearl oyster. FG, food groove; PF, primary filament; OF, ordinary filament; LP, labial
pulp: ABV, afferent branchial vessel; EBV, efferent branchial vessel; LVB, longitudinal vessel running along the base of outer lamina; ICV,
inter-laminar connecting vessel. Bars in A-E = 1 mm; and Barin F = 1cm.
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Fig. 15 Horizontal (A-C) and vertical sections (D) of ciliary disc of the filament in the Black-lip pearl
oyster. CD, ciliary disc; PF, primary filament; VPF, vessel of primary filament; OF, ordinary filament;
VOF, vessel of ordinary filament. Azan staining. Bars = 100 z m.
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Fig. 16 Section of the filament of ctenidium in the Black-lip pearl oyster. PF, primary filament; VPF, vessel of primary filament; OF, ordinary filament; VOF,
vessel of ordinary filament; EBV, efferent branchial vessel; ICV, inter-laminar connecting vessel: BTO, basal ciliated tract of outer lamina of outer ctenidium.
Azan staining; FOC, fused border of outer laminae of outer ctenidium; FCL, frontal cilia; LCL, lateral cilia. Azan staining. Bars =100 4 m.
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