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Anatomical Structure of Ctenidia of the Pacific Oyster
Crassostrea gigas

Ken-ichi Yamamoto and Takeshi Handa

Abstract : The structure of the ctenidium in the Pacific oyster Crassostrea gigas was examined.

The inhalent orifice was located in the ventral side the pallial fold to the apex. Two exhalent

orifices were in the dorsal side. One was located from the pallial fold to the adductor near the

left and right ctenidia, and the other from the adductor to the apex near the left ctenidium. The

left and right ctenidia were not divided from the pallial fold to near the labial palp. The gill type

showed the heterorhabdic pseudolamellibranch; the primary filament and the ordinary filament

were joined by the inner-filament connecting membrane and the inner-laminar connecting

membrane.

Key words : Pacific oyster; ctenidium; exhalent orifice; food groove; heterorhabdic

pseudolamellibranch; inner-filament connecting membrane
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THOEN, BofEN SIREE, REE HREEBEL
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ORGWERY LFL ME (AEH 1 mm, EX 20 cm,
Hibiki No. 3) &/ U TR E CTASME D S8 10 ml A
U, #KFCELEE, 20%/KEILT U7 AKRETH
HEE RN U TR L /2 19,

BRBLUER

Ak & kO

AKO IOy Y aAVH14, rnFaulif r2pIRw
ERFRiC, HiZkO (EO) L DEDHNEHEE (PD) » HRRED
MO (CT) D TFRICH > TAELBOL TWz (Fig. 1A),
UL, HKOWE, SAEE)SHBEOMICAKE<BAOL
TWBYAVHAS, J0Favlf oI\ LRz
T, SEHEED SRS (AD) O & R GH 5 R TEO-
DZDTHMITHEAICHOL Tz (Fig. 1E), HAKOD
AEFENSHEBRBOME Y aY 19, ZOFaaHoa
NI NO L FERIC, EMETEEHEOM LR (SBC) #
1D&R>T, ENENOMERBE L KE —FEITHE
TEMETH o7, LU, HBRHH»SRREOMIIL RS
DEEFCHLTHOL, AECEBEOLTWah ok
(Figs. 4-7).

ARO B L THIAKD DI BRI E (OLMM) 35 & U4
ERZMNIE (ILMM) i35 IRZE4E (PP) THRELS 11T /= (Fig.
2 LML, SEEENECHEREREE, AKDOOLHH
AOXD BFEL T (Fig. 2).

5

TavAA, yuFaviif, IN, LTUFRALHIR
LTYFA 2 IOMIT, FEN S D ENERENSER
(LP) DRNTEABIZTIEN D, BN S /5 S EREN
HNBBMICHET 2 TOMIIEMES FMENEEL, N
TS 5 IgF ORI A MITE L AENER MR TNS
o, UL, AFTHE, FEH»5 RS LA & R
SNEREN S BROMIEA BRI D T, BN
5R5 R &Rz - T, A3 & AR AN LIC)
EANE RIC) DENTNONBNIED LRI TH-EREE
MO BER OB L TEEL TWwiz (Figs. 1, 2-0. —7H,
AR &Rk, KEEOENEE LOC) & EHEEDEI
(ROC) 1T =N EN DA S ZE (OLOC) DERAL THEREE M
SEFH OMER U THEE M) 15 L Tz Fig. 3).
£, HREFRIC, EEECAREEOFNFNOMED
WEBINZE (ILIC) & AMBASEII EREE ) BB 5 O R L
THEEL Tz Fig. 3).
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ATROVp 5 SERE MC) ~R AL, SRR S B2k
ZHAROANF T L, B TRAREC/HMEERN
D2 EBICEMEOAMENIED 2 FZDEF 4 K05
720 Tz (Figs. 5-7). M8 PR, AMRETIRESRD S8
N LR EBE D E CIIAMESNIEAR 1 D&l TH
OC, SEREDSHERFOMICEAOL ThAHAKRONE
Hn > TWik (Figs. 4-7), EfAETHE, BRENSHB
HOLEZAETIISEE NS 1 D Eln > TRIEN SR
HOMICHOTHHAONEEHRD, ERHOEIAT
WA EREEAY 1 DO b 2R JR &R o T /= (Figs. 4-7)e
UL, MRfizREs s, EMESIAEEO2 DOME
PR 1 D &iao THERE» S HBRGORICHE DT % K
AN E#IZ > TWiz (Figs. 47 TOXDIZTHFOMLE
VT, EfEEE L AMIEN 1 DER - THKOICEARS 7O
YHAD, Z7RFaulas IRIBDNEEMEN2
DEFRMENR 2 DOEE4ADMNHKODEZAETHUT
WDLATHFAHA ODATHFA 23D ERTDEHM
IS &R LTz,

RAFE, BRATRMAEEROBROEIET BEER
TOFEERRLT, BLxOEEERLTNVS, LML,
EERGER, )R EDL D RERBOMEETD it
SR ERLUE, UL, HEK GER 7)) 13EHE
BIZMBOEGVWEELZ> TV, BikEE2RD &,
HOAER MT) &, NESE, SEENT, SMESEEE
B8 (HMENFEEER, FOC) TEMIEESNRIEICES
L7272 C 1 Mo e By ST 72 T8 TR 2T I JBE L T
7z (Figs. 47)e LU, AHEMTIE, W, SEMEE
HNCESEMOT, 2 B P THRANTER L T (Figs
4-7)o BRAFRHS & RRIE @ R HIAHE OWIE TH S Miek D12,
BRI ER DM A DRI TR E & A EZEN
DR (MO8 ) WAL & (Figs. 5, 6)e TOHDI EMN
5, BIEL< SO Z2EMRBO RO E7= HAK
Hid, EFREICRE2EHBROMMIHIES B2 L THER)
BHBETHDEEBLIOLNS,

AENESER LNENESANENECR (EAW
ENZESER, FICB) BLUERETNEFNORNMEHNE LA
IBULOE (NIEREAER, FIC) I, METESINTHL
57aYHAAD, ZuFavhay, IR ASHFA
HA ORATYFAamERR-T, BYREGEZER
ST EAENE D B VIR R L O ASERE L 2 T
EFL TV (Figs. 7-9). TDXDBHEDE NN S, I
RO EANIENESE RO & NIENEA SR,
BIIMENEESE RO L 25 TR BB S 2 &
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H# T, MELHLETICRBEERO LIS EHKTYH
TELBLEND DI,

FRIE S

NP L OCNBONE L/ EO LR PF) OIL, 7
JVHA D LRI, SRERMEEE JICM) TEKSNTNY
7= (Figs. 11, 12), ULavd, SEMBEEEZ 7 a7 &
FRRIC, WNEEENEORMROHEIBEER L T % a5
B IME (ICV) OFML TEYEN SRMEE TORHIC=
AT UTRAL Chk, FhFNOBEEREKLE O
O AR ALE $ % EEEARIT, EERH OB A
BOESETLAEL, S@EMEROEIGEIIKIE>T
REWZEIROHEIT < £ TEBEL T (Figs. 10, 11),

LSt o

N, YavAA, saFagiif4opTR) LM
RIS, EfREETAORMAR (OF) 2—HL LT, KLY
SN Lo Tz (Figs. 11, 12, 14-16), LML, —
MOMRETaAVHAD, JO0Fadll1ooT~d &R
o T, EHREFEIRAOBBLUFHEIROMIYEM
TR B U 7= R EE A IE (FCM) THEIE STV /= (Figs.
10-12, 14, 15), #>TC, 7aAYHA ", ZaFawh-1 s,
LIYRATAODPLTTFA D TOEM
REFHROMBB R UVEFHIAROH 28K U TN 5 %R H
SR, IR TEED SN,

Dufour and Beninger {%, “HHEOM O EAMEE & NEE
SN D H R DO % Interlamellar junctions( B2/ E S )
THEfE L TV % Homorhabdic filibranch, NE LA EO EMHE
HROM % MBEMERETREL, BELEEROME#RE
D H 5 ZEFLY) (Ciliated spurs) THES L Ty 5 Heterorhabdic
filibranch, B#E L 7 & #8541 % Interlamellar junctions( fl
R EE ) THE L T % Homorhabdic eulamellibranch,
NEEANEOEMROM 2 MEHSEFE CTHAL, BiEL
7 H AR O M & SR ERS TH S L T W 5 Heterorhabdic
pseudolamellibranch @ 4 DD BT VT TV B 19, ZHITHE
5 &, < HFIE, Homorhabdic filibranch #3E D L T B F 1
HA 0RLTHFA 2 W B & Heterorhabdic filibranch
BEQ7IVHAD, 7O0Fadia4 oo L8 D,
Heterorhabdic pseudolamellibranch #538& % 7~ U T\ 7z (Figs. 8,
9.
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(VOF) 3 X E R M (VPF) HVETT L Tz (Figs. 13,
14), fEZEMEAERIE, Ta v A0, yaFa 1o
IR EFEBRIC, ZROIEEE T, 20RO E (48
HEREAAIRINE |, VICM) C, Wi EERINE & @KL T
/= (Figs. 12, 14, 15),

HHARRTEAS IS, ARSEREAE M & MR, KoK
HiET, TOMO2KNMINE (BRMBERRNLE , VECM)
E 755 TWz (Figs. 13, 14). #URMERBBEME L, FHE
TR U SR RIS I S 2R U e 2 RO EHR O E R
M B & CHEAOFEARDOEERMEDTNEN & EK
LTz (Figs. 13-15)

BYWE FG) T, 7avHan saFavjl1o
RO EFEKRIC, EHRIMES L OFE MR ME SBERE L
MEIMEE L Tz (Fig. 16). BYEEZHET B IME T,
NI LA EDO TN TN O AR ME N BYE O SMElN 5 E
fEL, WEIABOFNFNORMEAMEN 1 DLk
TRYEOEM (ME L) ORI TEE L T Fig
16,

LU EOBEN & METOMBEMRT 2 &, AR
SAEDEMRINE SR L UNEOHARILE A L7z
WL, AYMEAREND THND, B, SRMEEAEERED &
AT, EMEAIMED X CEILRINE KNS KD —
SRR RTERE M ~ A LU TRS U 2RI EMR 0
BIUOBBLALEANRD, IThs—#oOfihz @R
BEOBMLTHROEL TRBE RN > THND, IO
K, EHRNES IR SR U 2B LTI, S
DEMRINE 2 AL CE 72 ME O~ ISR IR
ERATRMZETT2NEOFMRmMENEEEL T
N, AEOEERNER S MAMEBELENRA L
MR D—FE SRR IE 2R M U TR RN 2 7
NTRAHEZ BT 2 NEOEMRIME N & ER L THN
%, BYBOWMMTE, SEOEMEAMEDLUAEOHE
A8 2 R U MRS B & M E T 2 ME TRA
U, REOEMAME B L TNEOHERME N EHN D,
Z ORED AR IME B L CREOEMERME RN 21l
Wi, T ARREREE I A NRA L TIRE LRI
O EMAIMES X ONEOEIEAME~NEHN, 2hb
—H O RN E MRS O FAL TR 0 IR U T AR
EED, THIMAT, MEREEERDE TEE L 2 Imi

HiRUTHESRRAEZD, L OENHES.
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virginica T, FHR & B R OMAKEE (LCL) THxRMH 2
WETHKREEIL, KPOBEN T 2B THIEL T
I #E D, THROFE (FCL) THEOE KB ~ET,
FHROFMETRYE~AER "9, ZOXLD KT OE
W3, 7avHA W ERAKETHSB. APETH, WED
BRI, EADOSEE M) IKEL TWAEADIMIZET
RENFNIIMENERER BTO) 2, EHDONHED
£AE (FIC) TIXNERNIERLKE (BT) 2, of O/MEEE
ERMEDFNENOREE CIIMIERKE BTL) 2R
LTW5 Z &R EI N/~ (Figs. 8, 9. Eiz, HBGENS
HEEEDL, 7aVHAL?, JOFauljLovIxo s
FRRIZ, #E (CL) TEON TV A HETREE I N (Figs.
8,9, ZoOREEEL FHEROFME CEINZHT
FEDT, BRANESERER S THhS M) Z &5
TH5,

—7%, AWEE, FHEONEIE @ &) KNEBL, &
WER CIED#EIR & /x5 Tz (Figs. 3, 10,12), RGNS,
FAYHAD, JOFaviA4 oI LFERIC, HE
DOHFE L NED TN TN OEERIHL < B U THMR 5
AYNRICEE L, FARSEYIROER O F I EE
LHET, METBELN TV AETHREEZINE (Fig.
16). BYIBEIEMERAOMBETHEATERRTEED T
BRANESER SR> TWSE 170 ZERHSNTH 5,

T HF OIS RN, WAKOE, ERZE S AR
B U 7= S R0 & B OO & 2B BRI U 7 PR
i 5RTEDM D 2 DM TV, LR & AT
AEFENSBEFESETEELTIDERS> T,
ERNELNEOFEREMEMBERBETESL, B
U 7o H R D1 % SR R BG5S C R & U /= Heterorhabdic
pseudolamellibranch #3& %R U7z,
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Short forms used in the figures

AD, adductor AR
BTI, based ciliated tract of inner lamina of inner ctenidium
AR N B
BTL, based ciliated tract of inner and outer laminae of ctenidia
MRS LR
BTO, based ciliated tract of outer lamina of outer ctenidium
SMBSL 2 A
CL, cilium e
CT, ctenidium fi
EO, exhalent orifice HkH
FCL, frontal cilia ik ES
FCM, inter-filament connecting membrane SRR RS IR
FG, food groove BYE
FIC, fused border of inner lamina of inner ctenidium
NEENEE S iR
FICB, fused border of inner laminae of inner ctenidia of both
sides A NEBNIES &R
FOC, fused border of outer lamina of outer ctenidium
NN EEER
ICM, inter-laminar connecting membrane AT P A
ICV, inter-laminar connecting vessel AR P LA o
ILIC, inner lamina of inner ctenidium AR ZE
ILMM, interlamella of mantle margin SNENERZRANIE
ILOC, inner lamina of outer ctenidium AN ke
10, inhalent orifice AKDO
LCL, lateral cilia Al 5

LIC, left inner ctenidium

LLL, left lower lip

LOC, left outer ctenidium

LUL, left upper lip

LP, labial palp

MC, mantle cavity

MLMM, middle lamella of mantle margin
MT, mantle

OA, oral aperture

OF, ordinary filament

OLIC, outer lamina of inner ctenidium
OLMM, outer lamella of mantle margin
OLOC, outer lamina of outer ctenidium
PD, pallial fold

PF, primary filament

PP, papillae

RIC, right inner ctenidium

RLL, right lower lip

ROC, right outer ctenidium

RUL, right upper lip

SBC, supra-branchial cavity
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VFCM, vessel of inter-filament connecting membrane

SRR PR R M

VICM, vessel of inter-laminar connecting membrane

VOF, vessel of ordinary filament

VPF, vessel of primary filament
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Fig. 1. Outside views of the inhalent and exhalent orifices of the Pacific oyster Crassostrea gigas. A, the inhalent orifice
in the ventral side of the Pacific oyster; B, the inhalent orifice in the ventral side of the soft part; C, the inhalent and two
exhalent orifices in the dorsal side of the Pacific oyster; D, two exhalent orifices in the dorsal side of the soft part: between
near the pallial fold and the adductor and between the adductor and near the labial palp; E, the inhalent and exhalent orifices

of the ventral side of the Pacific oyster. Bars = 1 cm.
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Fig. 2. Outside views of the inhalent and exhalent orifices of the Pacific oyster. A, the inhalent and two exhalent

orifices in the ventral side of the Pacific oyster; B and C, pallial fold; D, dorsal side of the exhalent orifice near the

pallial fold. Bar in A= [ cm, bars in B-D = 100 xm.
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Fig. 3. Ventral views of the soft part of the Pacific oyster. A, ventral side of the soft part; B, lateral side of the

ctenidium near the pallial fold; C, ventral side of the pallial fold and the ctenidia; D, ventral side of the ctenidia; E,
lateral side of the ctenidium and the labial palp; F, ventral side of the ctenidia and the labial palps. Bar in A = [ c¢m,

bars in B-F = 100 gm.
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Fig. 4. Supra-branchial cavity of the Pacific oyster. A-C and F, left side view of the soft part with the left mantle removed; D,

right side view of the soft part with the right mantle removed; E and G, right side view of the soft part with the right mantle

removed and with the posterior right ctenidium cut and opened. Bars = 1 cm.
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Fig. 5. Cross sections of the soft part of the Pacific oyster. A; left side view of the soft part; B and C, left

side view of the soft part with the left mantle removed; D-G, cross section of the soft part from near the

pallial fold to near the labial palp. Bars =1 cm.
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Fig. 6. Cross sections of the soft part between the adductor and the labial palp of the Pacific
oyster with different aspects. The body width of the oysters decreases in series from A to E. Bars

=1cm.
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Fig. 7. Oblique sections of the soft part of the Pacific oyster. A to E, adductor to near the labial palp.

Azan staining. Bars = 1 mm.



Fig. 8. Oblique section of the soft part between the adductor and the labial palp of the Pacific

oyster. B-D, magnified views of the posterior right ctenidia of A. Azan staining. Bars = 100 xm.
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Fig. 9. Oblique section of the soft part between the adductor and the labial palp of the Pacific oyster. B-E, magnified

views of the posterior ctenidia of A. Azan staining. Bars = 100 xm.
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Fig. 10. Sections of the ctenidia of the Pacific oyster. A and B, vertical sections; C, food groove; D-H, from near the food

groove to the posterior of the ctenidium. Bars A and B = I mm, bars in D-H = 100 zm.
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Fig. 11. The inner-laminar and inner-filament connecting membranes of the Pacific oyster. A, view of the ctenidia
from the supra-branchial cavity; B, vertical section of the ctenidia; C and D, horizontal section of the ctenidia; E,

filament reverse; F to H, cross sections from near the food groove to the base of ctenidia. Bars in A and B = 1 mm,

bars in C-H = 100 zm.



Fig. 12. Food groove and cross sections of the ctenidium of the Pacific oyster. A, food groove; B-D,

the ctenidium near food groove. Bars = 1 mm.
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Fig. 13. Corrosion cast of the ctenidium of the Pacific oyster. Bars A and B = 1 mm, bars in C-E = 100 zm.
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Fig. 14. Cross sections of the ctenidium of the Pacific oyster. A to G, the ctenidium near the food groove to the base; E and F,

the primary and ordinary filaments, and the inner-filament connecting membrane. Azan staining. Bars = 100 gm.
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Fig. 15. Horizontal sections of the ctenidium of the Pacific oyster. A, the ordinary filament; B, the ordinary filament and the
primary filament; C, the magnification of the ordinary filament; D-F, the inter-filament connecting membrane. Azan staining.

Bars = 100 ym.
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Fig. 16. Sections of the food groove of the Pacific oyster. A-D, cross sections; E-G, vertical sections. Azan

staining. Bars = 100 ym.



