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Structure of Ctenidium in the Purplish Bifurcate Mussel Septifer virgatus

Ken-ichi Yamamoto® and Takeshi Handa

Abstract : The structures of exhalent orifice, ctenidium and labial palp of the purplish bifurcate mussel
Septifer virgatus were examined. The exhalent orifice was the single structure with elliptical form. The
ctenidium showed the homorhabdic filibranch type. The inner and outer laminae, and each gill filament
were connected with the inter-laminar connecting membrane and the ciliary disk, respectively. Each
labial palp stretched in wing-shape to the outer side of the ctenidium. The labial palps were not jointed

to the ctenidia.
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THHEMIZEORmES O FIRE, REE, S EEB X
UEAFBEICAH &N BY, Ridewood (1905) *°Dufour
and Beninger (2001) ZZ N5 ORI L 7 B M ED
EORRELTWAY, LiL, BEOBOSEEDL S
FMMICEL —EOMEIZH T oG ITD % <, REBHETIX
A HTABNKY X HARDZ 15 X Pinna japonica, 77
AAHFA-HG T AATARDT 2% 5 A Pinctada fucata
martensti, TIREE TR A HTABA T HTABROAL 7
F a7 A Hyriopsis schlegelitZ D\ TEEIKIZ X - TH
BENTWRY, i, w4 AFABOYaFa sy
A Pinctada maxima, T AX W A, 70 F a v A
Pinctada margaritifera, < XPteria penguin® L A I 4
BA T ARD LT F A H A Mytilus galloprovincialis T
3, BEESHL THEESREShTna ™,

EWETIE, A HABAHAROLTHEA V3
Septifer virgatusDIEEB L VEFROBELZHSL NI L7,

M¥EB L UFE

FEBRIZIE, 57048 mm (Pl + BEEmEE, L

FARICET), BE204%21 mmD L Y5 1 > a50{E4E
BRIz, ATV F A Ok, KERERICEET L ER
THRML, #04 MOSEAL~ 7 % ¥ kP 122~4
FEREE L AT % (R £, Davidsoni®® THlE L
7218, EREMSETOBRBIIHV,

BRBLUVER

AKDO & kO

AKO T0) &, AFHFA4T4W LR, HAKD
(EO) L OBIMNET 2NERE,ORIBII,ITT, &
e SICEETHESR BY) PHTWLEAICKECH
HLTw7 (Figs. 1, 2)o 72, AKOE, A5¥ X470
A XY b EIELAIES PM) & #HONERRS
¥ (OLMM) THEZEh, AEREAZE ILMM) 23R
< BELZZHRIRER (PP) 22 Cw7z (Figs. 1-3)e A
KOO EREI B L 280, 29T 74 &
BRI, AR OB & B U728 (AR I E A
CMIO) 2" &R, SR LT, # (CT) DXLiRTH
R LML o T (Figs. 2, 3)o HUKIE, &
WosEgEEE PD) B L-HVIC, NERBHNET
B S NEABICREO L Cwiz (Figs. 2, 3). HikOo

IKEE KR A & SR (Department of Applied Aquabiology, National Fisheries University)

"M% (Corresponding author) : yamagenk@fish-u.ac.jp
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NBUZ L T FA AW ERETH o7 LDL, F0
BEIZEPLLDATYXFATALBR T, —ET
ot (Figs 2 3o

B

iz, SEE;LES (LP) ETORMICEARIC
IEH 5Tz (Fig 2). B (FT) 2HLIBEA»S RS
&, EBEELGEEER, NEREOEH oA, L HAD
ARV, KOS E R B RNCAEA O NIRRT B A 32
&% (FICB) THELT1I2ERY, AoL A
2B OB L GRMEOEA AN, ENTNNER
DBEFNEHEL Tz (Figs. 2-6, 9)o o T, A%
BB L 22k E HARO~ESE ERE (SBC) 1, BREL,
5RO R F CIIAIRIE L AREOIME L Ao Eh
FN2ATOAFHAARDL LY, WEBHZEEN/2L 2505
W ARD L DL o THAKONELR o T/ (Figs. 4-6)0
—7, NESBEOEE T, EA2ATOAFE 455 BK
L. HKEZE R 5 B 883 & RSO AEE PSR M
BEBRTHAELTIARERY, HKONEZATIDERS
Twiz (Figs. 4,5), YLt X9z, EMELHFBEBLV
R, ATHEATAY LABOBELRL TV,

BT
B L UONBONELIELR T ENOFER
(OF) oMU MM EHE ICM) TEEI N TY
72 (Figs. 5-8)o 2O L HIZLTHF M aTiE, LA
HABATARCH 20 RIROME EERESE) TF
BENTVBLATTFATAY LRG0T, 9FART
AHY 7L AHFARO-RY L ERLZEREZRLY
Fzo LA, SBEEREEELY, vANCIEERE TR
fEz, SHRB L UAEONE L NEO TR EBAHE
BEESE TR, AR YA TEEBAOLE
2 TBY, 1o THEURH % HEA ST Wz,

Dufour and Beninger (2001) i, ZH# BB OB O IR
EEFNEENEOEEALOM % BIER B (Interlamellar
junctions) “CH##E L T Vv» A Homorhabdic filibranch, 3
ENFEOFMAOM L MERERS CHES L, B
2 OMEHBEOD 22k (Ciliated spurs) TEALT
\» B Heterorhabdic filibranch, B¥E L7 H 8GR OM % #85%
M # & (Interfilamentar junctions) TS L Tw 3
Homorhabdic eulamellibranch, Mg & 413D EEAOH

% SETEREAL A L, B LR EDR O M SR IR

T4 L TV 5 Heterorhabdic pseudolamellibranch® 4 2
DENZHT TV BY TRICHED &, A9 %A1 v,

NI LA EDBIED L THEA HAW L Bip o Tk 7228
FEAREE AR TDH Y Homorhabdic filibranch® Bz 4315
5M, Heterorhabdic filibranchi3%% 7R3 7 2¥ # 4%,

saFan 4 w0 LB HMBEELRL TV
(Figs. 8,9) o

R ITHBARD LD S BRI (Tsofilibranch) O
EChol: (Figs. 7, 8o BADREMIIEL L TAY
# (FCG) 2L T (Figs. 7, 8)0 BEIADMII,
KFHEAHTAW ERBIC, m%@%%#a% ML
o TIZITHEMREIC, SBEOEBICTEATICE SR SRR

(CD) CTHFENh T/ (Fig 8).

E #

BRE, A9 F A A4 LEMIC, FER (RUL
LUL) & F&EFH (RLL, LLL) #EDL ZAHpbENTH
BRI PNTHEE LR OSMINE T B Y, AL AL
HOBHIBEL Y DRTEEL FTHEBY, BAL{oD

TWi o 72 (Fig 9). Beninger et al (1995) i,
Mytilus edulisThH, BREEFESTHHEEITEDLN
BUBEEELTWEY,

2 ®

LAZFFAL yaoltikd, BBLUBEROEELHN
7o HARKMIINEBERENIECEIUS N —E O
ALTWe, SRR EEETAE L NELEE S
Homorhabdic filibranch##% %78 L7z, H#%RIE, R HE
MEECTEB I TWe, BRIE, BELEEETICE0N
BN BIRIC A DI THTT Wz,
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Short forms used in the figures

AD, adductor il
BY, byssus J %k
CD, ciliary disk B A A

CMIO, connecting membrane of inhalent orifice

ATK & A

CT, ctenidium il

DF, dorsal fold of palp IR

EO, exhalent orifice HokD

FG, food groove EWiE
FIC, fused border of inner lamina of inner ctenidium

PR EE &%

FICB, fused border of inner laminae of inner ctenidia of
WIS BA%E&

FLOI, fused line of inner and outer laminae of ctenidium

both sides

SN BE S & TR

FOC, fused border of outer lamina of outer ctenidium
SRS E S AR
FT, foot 2
GD, gonad G R
HL, hinge line g
ICM, inter-laminar ;:onnecting membrane  BEZERHEEE R
ILIC, inner lamina of inner ctenidium PR kS
LLL, left lower lip LTI
ILMM, interlamella of mantle margin GBI ZE

HLEBZE

ILOC, inner lamina of outer ctenidium

IO, inhalent orifice

LIC, left inner ctenidium

LG, ligament

LOC, left outer ctenidium

LUL, left upper lip

LP, labial palp

MC, mantle cavity

MLMM, middle lamella of mantle margin
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

PM, pallial muscle

PP, papillae

PPG, palp particle groove

RIC, left inner ctenidium

RLL, right lower lip

ROC, left outer ctenidium

RP, ridges of palp

RUL, right upper lip

SBC, supra-branchial cavity

VGF, vessel of gill filament
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Fig. 1. External features of the Purplish bifurcate mussel Septifer virgatus. A, male; B, female; a, right side view of shell valve; aa, right side view of soft part; b, ventral
view of shell valves ; bb, ventral side of soft part ; ¢, left side of shell valve ; cc, left side view of soft part ; d, dorsal face of shell valves ; dd, dorsal view of soft part.
Bars = 1 mm.
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Fig. 2. Inhalent and exhalent orifices in the Purplish bifurcate mussel. A-C, ventral views : D, left side view :
E and F, dorsal views. Bars in A, B,D and F = 1 cm. Bars in C and F = 100 y m.
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Fig. 3. External and internal views of the inhalent and exhalent orifices in the Purplish bifurcate
mussel. A and B, external views of the inhalent orifice ; C, internal view of the inhalent
orifice ; D, external view of the inhalent and exhalent orifices ; E, internal view of the
inhalent and exhalent orifices. Bars = 1 mm.
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Fig. 4. Cross sections of the supra-branchial cavity in the Purplish bifurcate mussel. A to K, dorsal (near
pallial fold) to ventral (near labial palp). Bars = 1 mm.
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Fig. 5.
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Cross sections of the ctenidium and the supra-branchial cavity in the Purplish bifurcate mussel.
A, structure of the ctenidium between pallial fold and adductor ; B, structure of the ctenidium at
the part of adductor ; C, the figure magnified the fused border of inner laminae in B ; D, tip part
of the internal organ ; E and F, the figures magnified the supra-branchial cavity and the inter-
laminar connecting membrane in fig. D, respectively. Bar in C = 100 # m. Other bars = 1 mm.
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Fig. 6. Horizontal sections of the ctenidium in the Purplish bifurcate mussel. A to F, dorsal (pallial
fold) to ventral (foot). Bars = 1 mm.
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Fig. 7. Cross sections of gill filament in the Purplish bifurcate mussel. A to F, top (food groove) to bottom (near base of the ctenidium). Bars = 100 z m.

¥HEv

oD 2 b

=
[

€st1



154 e, M

Fig. 8. Inter-laminar connecting membrane in the Purplish bifurcate mussel. A-D, side view ; E,
view from the supra-branchial cavity ; F, side view of lamina ; G, surface view of lamina.
Bars = 100 4 m.
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Labial palp in the Purplish bifurcate mussel. A, ventral view of soft body ; B, ventral view
of labial palp ; C, opened right labial palp ; D, end of the ctenidium ; Arrow, the tip of outer
and inner ctenidia in D ; E, right view of labial palp ; F, exposed labial palp. Bars = 1 mm.



