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Ctenidium structure of the abalone, Haliotis (Nordotis) discus discus
(Gastropoda : Aspidobranchia)

Ken-ichi Yamamoto", Takeshi Handa and Masakazu Kondo

Abstract : The structure of the ctenidium of the abalone, Haliotis (Nordotis) discus discus, was examined
with corrosion casts and histological sections. The cast was made using the prepolymerization methyl
methacrylate (MercoxCL- 2 R) containing 10 % Mercox MA. The ctenidium was lateralized: the right and
left ctenidia. The ctenidial plate was constructed with two walls connected to each other by numerous
trabeculae. The interior spaces between the walls structured the blood vessels. The blood filling every
blood vessels in the ctenidial plate flew from the afferent branchial vessel to the efferent branchial vessel.
The blood flow in the ctenidium and the water flow on the ctenidium were in opposite directions. The
ctenidial plate was protected by the skeletal rod in the blood vessel of the efferent side of the ctenidial
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plate against the hydraulic pressure generated by the lateral cilia.

Key words : abalone ; corrosion cast ; ctenidium ; histology ; skeletal rod ; trabecula
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AIEREE MR O AR B 01X, 4 1 0FEROE % o
T, LA L) bR REVEE 1 FEO] (R
B H 5\ IIHEEE), L1 OB TLY b
FrEI72 0 2B ZEASRE L T B it & 6B sh oo 1 5 (6
EPFEL TV LA EZRTIEPHMONTNE Y,
ZODOWT, 787 7Y Haliotis (Nordotis) discus discusb
FTBES % 3 3 /4 #thaliotidae® b D13, HEEETREETH
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FEBRIZIE, #E51.3+2.5mm (CFHME +EHERZE, LT

FkIZRT) ©bD30MfEAEE L UHELS.421.20mD b D
0Eko 777 R Hvie, 7077, THTOHK
Brryy—mo AFLCHINOKE (25ton) TTF 74
FEFERE LABELYSZTHATL, MERY EFTH
0.4M/1 DAL= 7 % ¥ 7 AKEEWIC 1 ~ 3 RERIEE L,
A& MRS &7z BERICH L 72,
$58 RIO/ERIZ, Handa and Yamamoto™ (Z#E L C,
F#| (MERCOX CL- 2R, LRI &t) 3miY g
1L# (MERCOX MA, IGHFEEHAST) #0.1g2BAL
72b o (LK, BiEEET) 2HWT, IUTHW ICHEL
TROEIIZLTTo72, £F, 7077 EDREREL
THZHEHRSE, Zmid 280 ¢, BEKERHZL
R)ZF L HME (MMEH 1 mm, & &Z20em, Hibiki
No. 3) % ABEIMAE & 5\ i HERINE 12 % 10mmiE A L,
52 (5 mi, Top) THIE%Z#1.5ml/minDRE X THRE
B5mEAL, EAK, MEOHEKTHE > THHE
DG AE AL L, BHE % gk TR L & €72, Mk, 20%
KERAEF N ) 7 AKEICR L CREE B, L, REbk
FLTKBEL,
SRERZR HIERE, ITHW KL TRO LI ICLTIT-
72 Y, BATHICRAZ A FTHREBREL TRETOE
BEIZOWTHEE L 7214, i % H L TDavidsoni (=¥ / —
WAV vl OKEREE L AERK=66 144 123 :67)° T
EEL, BOMEMIZoOVTITok, FRIC, SBoOMBED
BEr, BEICES THEOIST 71 V8H (6 ~104m)
RERL, TH VB L THo7,

faRb S UER

MBI, ez LoRETE, BICAOLTY2 3
~ 4 HOPKILOETL A Z N ZRHL B2 (EO) &
oTEBY, LdInbDORNEFIIUNARTELR >
Tw/: (Fig. 1A), ZOYINAKRDEMELAICHL &,
EAZHOE (CT) #RZ, BoOBMTOWEE A5 &
8 (CT) ERELEMBENSVEROZ Mo RY,
OHNEREN I ABEME (AV) 25EY, ZOFHlIZH
i (EV) &b, SIZFEMEDSED 2 Rk
EEICEE ShTw/z (Fig. 1B, C), MEIEZHEHM L <8
%95 (Fig. 1D, E) &, MBEME (EV) 2 5LHI1C6H
EoLiflomE (EPV, HEEME) 7LD, T

LCTEADH A (a, Fig. 1D) A EAICHEIED LK
FCEFTEY, TP L CTEELZESAER ICRA
D, THITRWTEIRE & o 72505295 < BRI L THEZED
AERoOME (IPv, ASBMEE) B2, ABEMEIAL
Hp o ABME (AV) IKEFT>Tw (Fig. 1D), 20
£91, BEOHRRIGICE RMAL TV EROEM
13, KEMBEETOHFAZBROFEHNEE L KESCTHIL
CFESLTwaLEZLND,

MOBRLBET L L, EHEOHE (CT) OF, 8EE (CP)
DIREE, o ASMmE (AV) BLOHEME EV) ofF
TREEHE L THE L RELECFALBRERL T
7z (Figs. 1, 2)o. 7z, MEOHANILEE (Fig. 3)
LERE (Fig. 4) TRILEREELZRL, Lol
72D (Fig. 1D, E) &R URKER L THIEA
BEoTwiz, 2OZenn, FMEONIIL, PRES
IZEBEIRE %2 o TR BRILTWAERL (CPV) d&®T,
ERICIBEADTEH L TR TV B I EXHS N E 2572,
Lad, SBEORIICAET S8E (CA) DI #HE
FEF-TEBY, ME (CAV, HEME) L%->Tw3
ZEDHERRE T (Fig. 4D),

SHEITIE, M LAEELBET L L HENE (BEV)
FEPSEAICBEOER T TRV TERADH S L9 IZR
RIEAL (@) IEELHoTEY, THITFATLTWSEH
GEALIRAHIZEL 2o TV ABTFPHEER I N, F77,
MEOHMBME (EPV) L ABME (IPV) C3EHHH
WA, ZOMOMBIEOLEIHIEAAS FICHIRIT T
WBERGATEAE L TV AMTF AR S 7z (Fig. 3,4),

BEFEDOREMTE O MRS (Figs. 5,6) 2R25E, AR
& (AV) 25 HEME (EV) oM %EE#ME (CAV) T
HAEL, EhD SEA RS AEEEN L ME (CPV) T
BIME (CAV) LHE#ELTWVAHT (figs. 5B, 6D) #%
L (WA '

BEOMME (Fig. 7) *R5L, ##Eh (CA) 2ok
GREICHENRFALTE), SEENDLME (CPV) T
ENE (CAV) L#E#L (Fig. 7D), FMENOME
(CPV) iZ ABBAI4E (IPV, Fig. 7 C) & %\ 3 S (EPV,
Fig. 7E) LD o TV AHTHRHER SNz,

SRIEDMMTE 29K T 5 (Fig. 7C-E) &, HBEHTE (AC)
TEbLN-ABEME (PV) IHEOME (CPV) 2L
THBIME (CAV) B - TBY, HEHED S ITRE
WE (FC) TEON-MEME EPV) IZEEHME (LO)
Ty ORHEELMEME (FLC) THRINLHT2HK
T, HEOME (CPV) %/ L THEMIME (CAV) IC¥h -
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TV AERFHHER S 7z, MEWTE (Fig. 8) T EEKIC,
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7, BEOBKE (fig. 7) BLOHWE (Fig. 8)
DTS KM OMERNIE, ASEME (IPV) &R
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H (TB) W"HETHHMLTHLLEZLNL,

—7, HEME (EPV) OWEICIX, ABME (pV)
CRBOLNE, TH O RBETELYET 255 (EM,
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TE£9 A Extracellular material & AT STV AERSGS &
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RLIHT, ZOWMOOEHEIEL LTRALTVS,
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BVIEKAEOIAL L L THEEDRHFIZE (R L TV AL
&, HEME (EPV) OFIEL ) P LBEOHRE &
o THY, WEMBEDIE LR LA L [ UATICALE
THLIITRLTVS, TS 2EIF, FMEOKRE
T3, HEEME (EPV) (2T L TV 5 #EMAa (FLC),
D F DG L0 BELHE (EPV) ICATL THED'S
BHDH BN () BLOHHTHRZAHE (@) 12
MBELTWDS, T/, BFBEHFETIE, ZOHMIEFig. 1
DITRL7: & ) Bk E L TEHE SR, HEMEANIC

FAET D Extracellular  material DFAL (EM) 1E7&FIT %
CLEDHEETH o, INHEDT LS, A (Skeretal
rod) (%, Yonge! REHY KR LTWAMELADLE
%oT, HEEME (EPV) BIOSBEDIRICIE o 72PTICAL
BEL, ZHICFATLEBEORRET ) ICAEMEDIRM A
MMEBLTWSEEX LMD,
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Corrosion cast of the ctenidium of the abalone. CT : ctenidium, AV : afferent branchial vessel, EV : efferent bran-
chial vessel, PC : pericardium, CP : ctenidial plate, Open arrows : directions of water flow, Broken arrows : direc-
tions of blood flow. Bars= 1 mm.
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Fig. 8 . Horizontal section of the ctenidial plate of the abalone. A : cross section near the center of the ctenidial plate, B :
cross section near the end of the ctenidial plate, Aa : efferent side in ctenidial plate, Ab : central place, Ac : afferent
side in ctenidial plate, IPV : blood vessel of the afferent side in ctenidial plate, EPV : blood vessel of the efferent
side in ctenidial plate, CPV : blood vessel of the ctenidial plate, FC : frontal cilia, AC : abfrontal cilia, LC : lateral
cilia, EM : extracellular material, FLC : flagellated cell, TB : trabecula, Open arrows : directions of water flow,
Broken arrows : directions of blood flow. Bars in=100 #m. Azan staining.



