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Identification of Planktonic Late-stage Larval
and Settled Bivalves in a Tidal Flat

Akihisa Saxar* and Hideo SEkiGuUcH!*

Abstract

Nine species of the late-stage larval and settled bivalves (Musculista senhousia,
Mytilus edulis, an unidentified mytilid species, Mactra veneriformis, Nuttallia olivacea,
Ruditapes philippinarum, Meretrix lusoria, Alvenius ojianus, Teredo navalis), mostly
common and abundant in a tidal flat along the west coast of Ise Bay, central Japan,
were identified based mainly on morphological features of the hinge plate and
apparatus of -their shell valves. We describe here the morphological features of the
‘nine species of the late-stage larval and settled bivalves using the specimens
obtained in the tidal flat and/or in cultures of larvae from artificial spawning in the

laboratory.

1. #& B
BEREETHIYOE  E, EIEEOPBEEEY
EELTBIL, 20BREEEEIE S, JNHDIEE
EAESHEBMOBERGECE, BBNEOHRIEE
DES, INOSOPEDEEDCER, L TERER
PREEDHEBENSKEBEF LTSI LHON
TWw3 (Conninil, 1985 ; Unprirwoon and Fanr-
wiATHER, 1989)s ZOABOMEOHEECIIEEE
DEL BB Y OEENHEPBEERDEDEOREELS A
ARTH BN, BaENS, THICETIHMREERES
ATREWEDIE, COFBORENMATONTV S,

BAZOR RO i BEREHES L UEERR

OREER, BiF (1962), HH (1935-1941 ; 1953 ; 1964),

Heh (1979-1982) i (1983) Sick»THI Wb

TWb, Bl (1962) i3, HEEOMARRLEDT,

MEROMBAIE L, REEHNEDHNET DY E

0REFICIEAML Lo B (1964) (&, 15FH40FE D&

MEPEERE DA ELZROFHEHoMILT
19927 A 7T HEE

* Faculty of Bioresources, Mie University, 1515
kamihama-cho, Tsu, Mie 514, Japan.

W53, —7, M (1979—1982) dHEREEHL,
MEOME, TEOBPHICESVTISHEORYE
BHEPEERBARE L. 51T, # (1983) &7
HIBOEERBOREL EERNETHMETHEL,
BEIEDRES INLOEEOEEZHS NI LT

L LD S, AEkBIcEBRLTWE KRB DEE
o kEr LT, g B L S ER B OB
FH AN TOWAEERDLY, REGBEEREDEEK
BELEELEZIONATWVSA (Hf, 1982), DO
SO S NS SN BER S SRV, 20
S X LI OEHEICOWVWT, BREHEPEEREED
FoREEM, BICREICE bR OREOREREMEH S
KT BHEND B,

PREFEEICHATIEBRII L TNCEET 2 RKE
INOFOFEIICHWT, 198TELIEEE SR TKEED
EIABEELATFR L W5 (KiMmura and Seki-
aucnr, 1092 : i, 1992EE=ZEREELRX ).
NoODHEAED LD, E—REELT ZHEE
DR EERE (BEEROHE) ORESEE
B L7-DT, CIRBET S, AMETIE, EBX/I
Ll om OB HIR T 2 REENEPEERRZE

— 410 —



B} BAX -0 BFX

FET2EHMT, ALZBLYEOET TR ONIER
&, BEXEE AN SRESNAEREBVT,
IBEOKER (Kb bFRHFA, L5HFAHA,
AHAHAEE, A 7FT4, 4VVD3, THY,
NTV, FYRIAA, TFRIALY) OBREIEEY
ECEENEPERMR, =SB OREREE
ST LT,

2. HMLAHE

BZRICAW R EIREYE, EEMAS JOHEER
i, UTFTokr2iclTEohi; (1) 8% - k8
NoFEOFEICEWTE | BEEICh» TRES N
EEMBBIOHEAER GRh N FRTA, vAT7FH
A4, 4V YY), (2) EBXEN - LB OO
BWCE L BAECHK - TRESNBIEEYEE
K EFNFRAFTA, LSV FAH4, 147 1BRERE,
CETEHAA, AVUTI, THY, FYNIHL, T
FIALY), S5 (3) ALZHEHEORETIC
ko THBONLBEENHOHIEEERE S L ORBER
(ATFHA, THY, ~2Y),
HFFMBELEERETEMNELRAVHEHECL - T,
BELZOWHOHALERRAE B LOHBEADRKEICE b
SFHE GROIABIEE, R EZEDHHY) D4
SN L7ce &/, EXHERPE A DICHBRLL
BEOARHLEERMER CHYIEHNEERDEAICD,
FEHROBELLB L, RROHMRLESWTELEE
Lo N0 HEEIES I, SERESSREOKE S
WAL E CTREOE({EBH L CTEORE:LH I H > 7
_HEEREOBROEHERH (Fig. 1, Fig. 2) i1
Hef (1979) &% (1983) i~ 1o EEDBROTHE
BiCRER, |BEOHNBLERSH t 2HA KR, %
DRI H 218 1 t73 ;‘:‘E—ﬁif:ﬁﬂ’f&ﬂi lhsh 5785,
REDZMAIIIH (1983) KELVWOTENRIRK -2
A, BORICHG (1979) EREORBBZECAREE
Lo PIZE, ROETHIRIFE GAPORIFT ER—&
BbhsDT, TITRERE L, 3w
WEREE L,

wEEEGE, EERR SHABEAOROAETED
BEILEEMBELHVTE I » 7, EFBEMEIC
ARRMOBE, BEH - BIO (1990) K@ ->T, kD&
FRBIWbNIe RS54 FHS ZACEET — 7% 21K
BERTHMY, Thich v ¥ —+4 7 THEVW.EI=4
FKDBEER 1o ¥ v A — %AW TREIZBHEERS
BIAh, HEOHOVKET — T2l -1 b0 TEEAD

FEALIKES LI ICBA L, $HRBENHE, BHEL
PILTBDIBICTVEY EEAL, 400EDEH

B
d
adnm
C a
PYD
A ERZEBEOHES B ¥#® C EgsamE
S.L: BE L: 8% a: ®i adm: R
d: 5 f: g lhs: IR 1t: @&
v: E% p: XK pvm: #HEE r: UE
s: t:
Fig. 1 Morphology and terminology of

bivalves (modified from Tanaka, 1979).
A, dorsal view of hinge plate on the left-
valve; B, dorsal view of the bivalve; C,
lateral view of the left valve; L, ligament;
S. L, shell length; a, anterior; adm,
anterio-dorsal margin; d, dorsal; f, flan-
ge; lhs, lateral hinge system; 1t, lateral
teeth; lv, left valve; p, hinge plate; pvm,
posterio-ventral margin; r, ridge; s, so-
cket; t, teeth.
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Fig. 2 Morphology and terminology of hinge apparatus
(modified from Srivu, 1983) .
Upper, general morphology of bivalves; Lower, hinge
apparatus of mytilid bivalves. L, ligament; I, II, anterio-
ventral lamella; I, IV, anterio-dorsal lamella; 1, 2, 3, 4,
cardinal teeth; A I, A Il, anterio-ventral lateral teeth;
AT, antrio-dorsal lateral teeth; ad, anterior denticles; ct,
cardinal teeth; lv, left valve; md, median denticles; mt,
minute teeth; pd, posterior denticles; rv, right valve.
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Fig. 3a. Morphological features of Musculista senhousia.
Left, lateral view in microscopic pictures; Right, dorsal view of
hinge plate in the planktonic late-stage larva. Numericals, shell
length in mm; scale bar, 0.lmm; a, anterior. The specimen in
0. 17mm shell length in the left is in the planktonic late-stage
larva. Symbols same as in Fig. 2.
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@ Kb PERHA Musculista senhousia
(Benson) (Fig. 8a, b)

Fig. 3b. Morphological features of Muscu-
lista senhousia in SEM.
Left, left valve; Right, right valve. Nume-
ricals, shell length in mm; scale bar, 0.1
mm. The specimen in 0.18mm shell length
is in the planktonic late-stage larva. Sym-
bols same as in Fig. 2.
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Fig. 4. Morphological features of the planktonic late—stage larvae
of Mytilus edulis.
Upper left, lateral view in a microscopic picture; Upper right,
dorsal view of hinge plate in the planktonic late-stage larva;
Lower left, hinge apparatus of left valve in SEM; Lower right, hi
nge apparatus of right valve in SEM. Numericals, shell length in
mm; scale bar, 0. lmm ; a, anterior. Symbols same as in Fig. 2,
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Fig. 5,

Morphological features of the un-

identified planktonic late—stage larvae (M 1)

in mytilid bivalves.

Upper, lateral view in a microscopic pic-
ture; Lower, hinge apparatus of the left
valve in SEM. Numericals, shell length in
mm; scale bar, 0. lmm; a, anterior. Symbols

same as in Fig. 2,
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Fig. 6a.
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Morphological features of Mactra veneriformis.

Left, lateral view in microscopic pictures; Right, dorsal
view of hinge plate in the planktonic rate-stage larva.
Numericals, shell length in mm; scale bar, 0. lmm; a anterior.
The specimen in 0.23mm sell length in the left is in the
planktonic late-stage larva. Symbols same as in Fig. 2.
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Fig. 6b. Morphological features of Mactra
veneriformis in SEM.
Left, -left valve; Right, right valve:
Numericals, shell length in mm; scale
bar, 0. Imm. The specimen in 0. 22mm
shell length is in the planktonic late-stage

larva.
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(Fig. 7a, b) KEVLWHE.2LTHD, RBREV, REEEHEDR
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Fig. Ta. Morphological features of Nuttallia olivacea.
Left, lateral view in microscopic pictures; Right, dorsal view of
hinge plate in the planktonic rate-stage larva. Numericals, shell
length in mm; scale bar, 0.1mm; a, anterior. The specimen in
0. 20mm shell length in the left is in the planktonic late—stage
larva. Symbols same as in Fig. 2.
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Fig. 7b. Morphological features of Nuttallia
olivacea in SEM.
Left, left valve; Right, right valve.
Numericals, shell length in mm; scale
bar, 0. Ilmm. The specimen in 0. 2lmm
shell length is in the planktonic late-stage
larva.
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Fig. 8a. Morphological features of Ruditapes philippinarum.
Left, lateral view in microscopic pictures; Right, dorsal
view of hinge plate in the planktonic late-stage larva.
Numericals, shell length in mm; scale bar, 0. lmm; a, anterior.
The specimens in 0.2lmm and 0.23mm shell length in the
left are in the planktonic late—stage larva. Symbols same

_as in Fig. 2.
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(1983) Ik »TRHREINTH Y, KERDOTESH S @ N<TY Meretrix lusoria (Roping)
—H L7 (Fig. 9a, b)

M ALZRBRI-TEBONABERRELHE,

SERFLHE : B ERIEBAE D S REBITHEORRE 20, 18
mm~~0, 12mmT& 5 (FH, 1964), T DEFHHDRRI,
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(HH, 1982), #&REO. Smm~0.4mm TiX, DY
WBZARIEY, BTNV ASUVAABo7T )i
55, FIBREBRERLOVEL, REE7HIE LR
BEgIr o SATHEY (Fig. 9a)

R & 0. SmmPl EOBERERIC OV TRIROE

Fig. 8b. Morphological features of Rudi-
tapes phillppinarum in SEM.
Left, left varve; Right, right valve.
Numericals, shell length in mm; scale
bar, 0.1mm. The specimen in 0. 20mm
shell length is in the planktonic late-stage
larva.

Fig. 9a. Morphological features of Meretrix
lusoria. Lateral view in microscopic pictures.
Numericals, shell length in mm; scale
bar, 0. Imm. Symbols same as in Fig. 2,
a, anterior.
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Fosers s, =M (1941 ; 1953 ; 1964) & Hr (1982)
K-> CRBMEnTEh, REROREREE L,

Fig. 9b. Morphological features of Meretrix
lusoria in SEM.
Left, left valve; Right, right valve.
Numericals, ° shell lerigth in mm;
bar, 0. lmm’
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o PUHA  Alvenius ojianus
(Yoxkorrama) (Fig. 10)
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HZ% (Fig. 10EH),

R4 B0 2lmmOBBEBEHETE, BIESRD
REAI, AR 8 BN H - o RIS
BRIAHD, FORMBIIHL T >TWBFig. 10F),
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TIRAIZEEELTH SN, & (1983) KEMshicE

ERECHE OREDOR LN S, JOWAFKRICE
BICRETOT, I CIRETIEER & L,

022

Fig.10. Morphological features of the plank
tonic late-stage larvae of Alvenius ojianus.
Upper left, lateral view in a microscopic
picture; Upper right, dorsal view of hinge
plate in the plankionic late- stage larva;
Lower left, hinge apparatus of left valve
in SEM; Lower right, hinge apparatus of
right valve in SEM. Numericals, shell length
in mm; scale bar, 0. 1lmm; a, anterior.
Symbols same as in Fig.2.
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® 7T7F94A4LY Teredo navalis LiINNAEUS
(Fig. 11)
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ZEDTERICE—HLBVWEND B, T78bH, JoraEN-
seN (1946) TIXARRC 3 DI LH 543, Hep (1982)
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FHORBIEETH - fco £DEERTE, HEARD

Fig. 11. Morphological features of the plank
tonic late-stage larvae of Teredo navalis.
Upper, lateral view in a microscopic pic-
ture; Lower Left, hinge apparatus of left
valve in SEM; Lower right, hinge appar-
atus of right valve in SEM. Numericals,
shell length in mm; scale bar, 0. lmm; a,
anterior. Symbols same as in Fig. 2,
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