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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.

Key words : purplish bifurcate mussel, ctenidium, exhalent orifice, labial palp, ordinary filament

&

il

CACHA I oM E D FEE, REUE, B X
OEL A KB & sV Ridewood (1905) %°Dufour
and Beninger (2001) X215 O HETRIE & 7 5 iR E 0
EOERREL TV, LaL, MEOHMOEEE,S
MR 2 — i OMEIZ BT 213D 7% <, REETIE
AHAEBNRYXHARD Y 4 5 FPinna japonica, 77
A AHTAH Y 7 A ATAROT 23X H 1 Pinctada fucata
martensii, HIMIECTIEZA > HTABA AR OA 7
F a7 5 A Hyriopsis schlegelilZ DTSN L - THt
HENTWDEY, F2, v RATAROYOFa v
A Pinctada maxima, 7 2 X H A4, 7 aF a7 A
Pinctada margaritifera, < “XPteria penguind £ N1 74
HABTARD LT Y F 4 5 A Mytilus galloprovincialisT
X, BEALM L CHMEESHRE ST,

AKWFETE, A TABATARHOLTHF A4
Septifer virgatusDEEB L WVEFOWEZBH S I L7z,

¥ B L UOHE

FEZIE, BE570+48 mm (PO = e fE 2, LIk

AR ET), %E204=21 mmod L FHF 4 > 250k
e ATFRA L ald, KERFAHERET i
THRIML, #04 MOKEAL~ 7 4 ¥ 7 LKIETH 122~ 4
IR 728 L CHKRER % R S &, Davidsonii'® THI%E L
7ot%, FARBEMEBE COBIZICH W,

HERB I UER

AkAEHKO

AKE (10) 1&, 29 F 444" LK, HAD
(EO) L oBzIfiiEd 2/ EGEED SRTEIC2T T, &
HeZe EICEET AN (BY) AHCWBHEMICKE <H
COLCw/ (Figs. 1, 2)o F72, AKOE, 290 FA 7
AW XL ECRELLNER (PM) % FONERGES
% (OLMM) CTHEh, JEFEGENE ILMM) 3R
CFsE L7zfgIRZe#e (PP) %M 2 Cwv7z (Figs. 1-3). A
RO DOIVEGLEE B L7280 000E, 29 %4 74" &
FIRRIZ, e OHVER % 8k L 72 (LK 1 34 5,
CMIO) M ESHE,SEY LT, 8 (CT) Dk
AR oL e o Tz (Figs. 2, 3). kI, ¥
Mo EREE (PD) ICHEE L2251, YERENIET
LS NFEHEICBIT LT/ (Figs. 2, 3)o HIKAD

IKFER AR A A S (Department of Applied Aquabiology, National Fisheries University)

T4 (Corresponding author) : yamagenk@fish-u.ac.jp



144 th7e,

PBIZ L T F A AW LREETH ST LAL, FO
WEETEPORDLL TN FANALELR ST, —ET
& -7z (Figs. 2, 3)o

ik, SHEFEE,SER (LP) £ TORMIIEARIC

JnAso Cwiz (Fig 2)o & (FT) ZHLICEM A S 5
L, FEEREE L L, NESEE OO S MK
ATIA, HK NS # 7 2 R4 O PN 3E AT BT P 3
H&%% (FICB) THEELCLOERD, NiEHoLZ 2
P HHOEBE L AWREOT G I, EhEnDEL
DIFFpANL# e o> Tz (Figs. 2-6, 9)o fiE-> T, 4%
L7k A& KO E R BE (SBC) 1, Bkl

5 ISR O F i JEMiEE L A HIE QAL & N O Z 1
FN2RTOEFHARDE LY, WL EEN-L 25005
u4$ﬁlo&&of&mu«@&ofwt(mgAﬁn
—77, HNEYEEDIET Titi 2 KOG 4 KT
L, HOKINZE % 2 Hi /2 805 & A ERTE O N TED S BRI ZE ]
GHAEBRTEELTIRERY, HAKODLEZATIDELS
Tw7z (Figs. 4,50 Yo Xz, AiEL AlEL LY
W RREE, AT EAFAY LABOFREL R LTV,

SREERTER

B X NI O NEE L AL IR, TR e oL
(OF) » S0 2 EEREAS B (ICM) T S LCw
72 (Figs. 5-8)0 ZDLHIZLTHF A aTIE, FUA
A BAFTARCTH D HHRIROMEE (WRIEH ) ©
BENTOBLIHEATAY ERBRoT, Y7L RN
ABY 7 A ZATAFRO~ R L RRE 2 EREE LR LW
2o L2 L, BEZEREAEELL, <~ NTIXEHERE 2R %
fifi 2, AMEB X OCNEBONIE L/ 3D 2o FH5R

ARG TWRY, ATHR A L aTIREBSLAOAE
iz TBY, §to THEMRM 2 A SE Tz,

Dufour and Beninger (2001) (&, ZHHEH OO FLAK,
& & NI L ALEEO IR O 2 B EE R RS (Interlamellar
junctions) “CEfE L C\» A Homorhabdic filibranch, %%
EHEED EEGR O & SHEER A THRA L, MR L 2R
HFOMEMEDD 5228 (Ciliated spurs) THEE L T
\» % Heterorhabdic filibranch, B L 728 685% o [ & 5%
M # #% (Interfilamentar junctions) TH & L T W 5%
Homorhabdic eulamellibranch, % & #4220 F 685 O]

NZERTEAS CHeA L, BEHE L 7o R o0 i & S5 ] ey

-

TH4 L T\ A Heterorhabdic pseudolamellibranch® 4 ©

DI T0 Y SHICHED) &, ATFF 4 v alik

WL PNBEDMAEDT L THF A H A L RTp o TV

FLARHE 3 A3 [F) B T & 1) Homorhabdic filibranch® %12 551F

5, Heterorhabdic filibranchiii& % R4 7 2¥ 7 A Y,

yuFayiq? e~ L RLZEHEEER LTV
(Figs. 8,9) -

8%

AT F IR OB S 72 555408 (Isofilibranch) DHE
WmCTH o7 (Figs. 7, 8)0 HADEIMEIIEL L CAY
# (FG) #HiL Tz (Figs. 7, 8)c &HELRORMIZ,

LT FATAY LRI, ORI S NI
2o TIRIDEERIFSIC, MIE O IR AT 1200 S R kG A
(CD) THEBZEN TV (Fig 8).

B #

BEfE, 9% X454 LEEBC, EER (RUL

LUL) &FESH (RLL LLL) »ED L b hTh
IR DTS EAMEOSMIIZ MO TB ), A4t
OEIITEL D ORTLEC ETHOBY, Bireios2
W W h o 7z (Fig. 9o Beninger et al (1995) g,
Mytilus edulisTdH, Bt LI FHEET L HRIEEO 5L
BwElEL WY,

C O

LTF A apiikd, BB X OEF O N
720 HOKINIAVEBRFNEE TR S Lz —E ORI B
LTz, SEERSE M A TS L s 2 i S 27
Homorhabdic filibranchf#i# % /R L7z, HHRIE, SR
FEECREG STz, BRI, BIErE5eFIczolt
N BRI I T T 72,

X |

1) WHELE, EE Rk BEEN
H, WAEE, WH=0 b)), EsamEl b
VA Ty 0 A M HE, 3-134 (1999)

2) Ridewood WG : On the structure of the gills of the
lamellibranchia. Philos Trans R Soc Lond B, 195, 147-
284 (1905)

DI EAEDR, R



LT F A v anligrE 145

Dufour SC, Beninger PG: A functional interpretation

of the cilia and mucocyte distributions on the

abfrontal surface of bivalve gills. Mar Biol, 138, 295~

309 (2001)

W@ —E - ¥ 4 7% (Pinna japonica Reeve) Of

#. BhiE, 26, 15-20, 29-34, 57-60, 79-82 (1914)

HEWPZRUE © & 2 s (BEBRE) MFIN. =E IR

¥ (1952)

MATIEAN, ARIE

Hyriopsis schlegeli® fif .
(1963)

A EE I, A —HBS: > aF 3 7 A A Pinctada

maxima (JAMESON) Of##. i XKW, 16,

1-23 (1957)

Wyt —, FHEE TEEM 73 Y71 Ok

. KA, 57, 81-110 (2008)

W2 A rFaviAg
KRR B W, 13, 61-74

9)

10)

11)

12)

13)

14)

WyedE—, PHEE 705 a7 1 O LB O
. KA, 89, 53-73 (2010)

e —, PHEE vl L BB L OIS
M. KA, 59, 92-120 (2011)

WedE—, PHEE D A T34 71 O KKk
B, 61, 00-00 (2012)

Namba K M, Kobayashi S, 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)
Bell T A, Lightner D V : A Handbook of Normal
Penaeid Shrimp Histology. World aquaculture society,
USA, 2 (1988)

Beninger PG, St-Jean SD, Poussart Y: Labial palps of
the blue mussel Mytilus edulis (Bivalvia : Mytilidae).
Mar Biol, 123, 293-303 (1995)



146 th7e,

+H

Short forms used in the figures

AD, adductor il
BY, byssus Je 5
CD, ciliary disk M58 5 L

CMIO, connecting membrane of inhalent orifice

ATK T A

CT, ctenidium il

DF, dorsal fold of palp ST S

EO, exhalent orifice K

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

A3 G o i

FICB, fused border of inner laminae of inner ctenidia of
PBEPNSE R AR
FLO], fused line of inner and outer laminae of ctenidium
WALIE &7 5D
FOC, fused border of outer lamina of outer ctenidium

HIANIE A A 15

both sides

FT, foot 2
GD, gonad LB
HL, hinge line TR
ICM, inter-laminar connecting membrane i 3% 1] 3
ILIC, inner lamina of inner ctenidium B SES
LLL, left lower lip ETESR
ILMM, interlamella of mantle margin HHENRAR %

ILOC, inner lamina of outer ctenidium LS e

10, 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. 2. Inhalent and exhalent orifices in the Purplish bifurcate mussel. A-C, ventral views ; D, left side view ;
E and F, dorsal views. Barsin A, B,Dand F =1 cm. Bars in C and F = 100 u 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. 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 4 m. Other bars = 1 mm.



152 e, +H

Fig. 6. Horizontal sections of the ctenidium in the Purplish bifurcate mussel. A to F, dorsal (pallial
fold) to ventral (foot). Bars = 1 mm.



153

ATH X4 2 aOEEE

w ()] = STeq " (WNIPIULID A} JO 9SB( TBU

)

wo110q 0} (9A00IS POO]

)

do) ‘] 01 Y [ossnu 93edanyiq ysiding 9y} Ul JUSWE[Y [[IS JO SUONIIS SS0I) L 81




154 e, +H

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 u m.
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Fig. 9. 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.






