*

A5 F U 5 A Hyriopsis schlegeli 0D
kR TEA - I3 e HEE B

Anatomical Descriptions on the Freshwater Pearl Mussel,

Hyriopsis schlegeli
By

Masato NaKAMURA, Isao MATsul and Masaru AMIO

The commercial importance of Hyriopsis schlegeli is due, in Japan, to its value
of employing as mother shell of freshwater pearl industry. But, in order to employ
this mussel as mother shell, there still remains a bulk of anatomical characters which
should be clarified in detail. This is the reason why the authors dare to describe here
its anatomical characters ; and the results of worth while to be described are
summarized as follows :

It is very natural that this species bears many characteristics of Eulamellibranchia
in respect to approximate symmetricity in formation, for examples in shell form,
form of soft body, etc., but this species is somewhat peculiar in its detailed structure
of circulatory system. )

Artery in mantle developes well remarkably into forming fine network, although
the nervous system in it is not developed well. The well developed circulatory
system in mantle suggests that the mantle may partly contribute to auxiliary
respiration. Another evidence in support of this suggestion is the direct sending of
venous blood of mantle to auricle after passing through pallial sinus without any gill
circulation. This remarkable developement in mantle artery system may be related
with such habit of the mussel that the larvae are kept in the branchial chamber of
mother shell during the broeding. ‘

The inner and outer gill laminae different from each other in the distribution
pattern of afferent and efferent branchial vein vessels in each gill lamella. The
inner gill lamella of the outer lamina has the same structure as the outer gill lamella
of the inner lamina in respect to the distribution of the afferent vein vessel in them.
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This structure may have some significance when the phylogenetical developement of
gill in pelecypods is discussed.

On the other hand, the labial palp artery system is asymmetrical ; i.e. the right
one is directly joined with anterior aortic trunk by a branch running closely to this,
in contrast with the fact that the left one is joined indirectly with the aortic
trunk by the branch after passing through some other tissues. Some differences may
be, therefore, suggested in the amount of blood supplied for both sides of labial
palps or mantles.

In addition, complicated arterial ramification with severe individual variation can

be observed at just after running out of anterior aorta from ventricle.
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A F 2w A Hyriopsis schlegeli (VON MARTENS 1861) SIMPSON 1900 1%, @i{&Er Eulamelli-
branchiata @4+ % 4 F Unionacea 1K@ %, AEFCE, 448 Unio, #7v o =#AR
Margaritifera 72 8JB% & s, A0 FFEL T 55, 67 2 ) T 1000 KEDAERL
TW%, —fRICH 7 244 Cristaria plicata i3, #OSTEMIE & A ERTBRMIZIELNTNT, BHTH
By HICIE L LET 5,

HEWCOMT A MAELTE, A 74RO, DI 14D 2%, 7ZOMIT4, 5EIGEEZ0, A
TFT e A4, BEWTA AR h R m A L b bh, KICKET AREETH D, FEC I
& DYIKRBIEERENTEL DD H 5,

—J3, AT 254 Cristaria herculea 13, 254 & b bil, A7 F =54 CELL T2 B %
5h, KECELEL, IheiRe L EREHEENRL LN &b b 525 HEoEH &, o
SN L ETB A DEFTARINGE - T 5,

88, CDAHITAHAE, BriBICET 232454 3BT ), ZOBREEALINTO D,

AT T a7 A OEFIE, JEERO—EICER 2 S8 5 B AT, — RO E & RO TR
BMERATO S, T0bb, EEEKT, BY BEES L CEBRED 3@ 5 T2 2 55, filko
BHER, | WOMNER, 2008 PO, BESE 2L, BT ONBELDS L CRRICEMLER, &
TERDSTED 5 %, HRENIBIOE, SR, AMEBECREIN L, BERIE, RIS & IR DS Lok
REFCRN N, fIEREGOHBCEELTCZOMER2 » 2 8, H2ZREONHCEET %,

EERRE, BT OE, 20800 BIRMY, M2, HIROELE, KRS XOEEBIRY 58
NoTW0N5, EOMEILREEITSH 255, »is VEMLL TV A,

BRtRE, 1 HOBROER, POBIBEOBOER, BERETOBER S I s TR SN TS, B
Beid, $8 CER/E B EE S A AT OB CBAT 3,

FRERIE. MM, P L VRO 3 S OMEEID RS S A THR 2T L, B & FESREE i e
PIREL T A,

RERENE, 1951 > 5 1952 FRIT D1z » THEIH:A BABEBEIIZLH C1T/8 o 7o, B8 L ok ENE, TE5
PIFED R HNT D EFEEBRIR B » SATF LI b DTH 5,

BWEE, EER, BICEIRORE T, BFRPEEL T, MRS T, B L T 2 %% B
Do THEEL TS 12, 7535, BIROMERIT, HERR 2R bk, T THE % B0 T&/IMET
BLET, BEROEERIIL T2,

MEET 212D, BIECEY, CHRETS - ARBEBMEHRELEEtodL, ERO#E»3%
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Tho I, AWEUEDICEL, MKZ 3 ORI ED - oA R EIRRTH A L2 5 o RSP
L, BUATHE BSILELLEY 5,

& &l

1. B B

E%dﬁéﬁrmmm,%§%WMm,mﬁwmmf,w51ﬁ4ibé%%ﬁﬁﬁ,bméﬁgﬁ%b
EHREUTHIBCHEL T3, 70, A7 F 78 A OFPEREPE, FH/NI 2M™O D 5 Al
B, KRS RBAEZ S > T A ETHHRE UERBED NS,

B, AT L, AN FTRETU CEIRICES 2ENEY 61, ChHil, AVIKKES
% (Fig. 1, Fig. 47),

BONEIE, FOTCHF->TTBRESZPLE U RBERNED N, 20EVEEFCIVEERPET S,
BONEE, ¥EEFSOUBRIKET, /ST BEESERL, Mo oBorHEe DEErEd 5,

T OEENE, S TERATH A (Fig. 1, Fig. 47), BIEIES X0BNEOTHIC, #h FhiE
M, ZAEOESED SN b, Chb PR L O BERGONERETH S, i, FIEOBISLO
BAEDHIC & LUEBOMNBENLE N TV 5, —RITHIT ORI, BELAMINTHWAY, B0 0
WE RICERIERBDNANCIR - T, JIEOMEDRE 28 2 EVIES A 5N 505, ChBHERBRG S
RICHEBELTWAETH 5,

BlEoizsie, BEMITONMICE 5, 6 MO/Ns ZHEEMEEL T30, b P ER28cE
FINEIRBHMAETH 5,

—MRICHEIE T 5 20 4 EHEL T, H2 VREL T b, Bt EEo RS (Fig. 2) @Y% 5
MIDELUEL x5 TN A, CHIECOMS AR EdR, B ONES - T2 S b T MR

DLETHA,

2. ® & 8

1) NEEEORE

NERIZ, KOLEERHE,, BHTEEL TEBZINT 2, SEEEFICEL, 2oREH & HEER
YYE 20T 505, BUBMIBARRS, (UEMS, ZEW, SEBRES, BRRSED, WS -o/NGREES Jo
Ll oms E CRF EBE T 5 (Fig. 2),

T HHNERERE, FHCEEL, BRS JOHEARBCER, BERMEOWMGEZY T2, O
TRAETREE A0, ChERBERCEIDEOMD » HBENEECR D T 283 29 % & EZ 4
5Hi 5 (Fig. 2, Fig. 24, Fig. 47),

NEFBIEOFCE S, FFoEBol, AKAMNITEL L, 2 OWMci3EERomMT»EEy 5h
% (Fig. 2, Fig. &, Fig. 53),

AERT L oigaiBis, FOBE T 5 BT, BEicid® L ORAGBEV REET 2 (Fig. 2),

BRI EA TS ATROEBHELS H Y, 2 DEHIIFMOEITICET 5, COZAWOFRE
LG (Z70EF0E) OMEET, AIIDEE LHOOE 2R T h, #FIBHOMEETH 5 (Fig.
2, Fig. 3), Y FOEHAZAEDERNCAY,  BITICHE» > THREIC RS B3 EEDOEBRLIN S,
I ERIRE T, SEFRIE 5 OBMRE, M0 o OEHEIRK 2 &0 % (Fig. 2, Fig,
24, Fig. 30, Fig. 34, Fig. 35),

MEBANFICE, BIRNER & 2 T AICHET 2 BEMRANEGIBE S .

NEBB BT 2 HEROE AT 2EAE, MR EUTTERZERL 0T, A4 &O8EESST o
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2T N, ENFREKAL, AKFLEZ T3, T2bh, BEFR LIS b, EEREE - TH
139 2480 5 DKW, WD 5 OFEYE P T 25 TH 5 (Fig. 3, Fig. 45),

FRU HEOWREE, TNTHEICES, 20REENC L Y AKRVEIC—EFmc@izn T s,
RIS OB THICHECEARROBIVPEEL, % OEMIHRRES T3 & AEEAEICE 1223 - T
HMEL TS, OB 5L IERIEE (MEBRE) BEROBE 2B, BiEeEnRkoNEmTh
o TSN ->TH Y, hdiRNESRREICET 5 (Fig. 30),

MNEFTE, RCBITEML VBRSO L TOTIBR 22T 295, NRTEIEERECH H, BEEH
> TZOFESHED b5, BWERCOE LU HFBEEHOBIRITMR EL TV AH, Chb3ERER
UsnT, AEEmZ2E B2 VEFEDE T 228 ¥z (Fig. 31, (A), (B) )e

0) N A OIE S

BRI NEREEOBA, BHOEMC L > THRCASE L, EAENERF AT T TAZEL TV S, 208
TR, B2 2 a0 RERES X OBOEZ b Bl EWBEL, NBERE BEOBEOE Tl
E HEREEER2ECFROEMNS D, ZOREBIBNES S LOBEHC X > THBIHET A, U ED
WIEYE E ERNER & OB, KERBHREE T3, ChABHNERTH 2, EHONBEEICIIN,
BIENE-TW B, Thb ONHE EFLER LOEEOBERE & O, BIBICIERL, L b 5751 AT
BN ICER & 75> T s, TRV ERETS 5,

KITARCHE L TOBESICR> TERNERE 2RET 5 &, B, B, AL ORUGEHES
U, £20M 3 HEBNERORIE DI > T b,

NEBIREZHRET 2 &, ZORMCHE EESEONZ, BIBLIZI 51, CHEREOLELCHIz-T,
ORI EEOES L BRI & OMICEET 2T, M TREDEAHING, B TEEe—L T
TUIAKFICE 2, 10, COBEFIOBEIICIZZA | 008 L o EMAMEOT 5 (Fig. 3,
Fig. 37), '

EAZAROEROEOES L OBHBOMEE (2 2 TRENE) 2EBENHETH 3, ChPTRds &,
PO REBCEE I NIOLE & 2 O THICEVER % 3 > t8EONENHEZ s h s (Fig. 3,
Fig. 9, Fig. 36, Fig. 37 (B) ),

BRI DS L BRI 12 - TS B ISIRAOME T, 2 OBEIIFR 2 5 K EIREH & il
IR 2D » 2 BEMROB#IRicEHN 5 (Fig. 3, Fig. 9, Fig. 33, Fig. 34, Fig. 35),

WHWO BB, BEHHEFERS (F 3R v 2 AEE) E2OEHEOMESE (03B &0 23550
572 % (Fig. 46),

HOBEORDTICE, 20f, LE28E > tEBBAOHETHEH 5, CRREOEE (F gy -~ 18
EIFERN, EOEPIANEER T 2 B0 T H 5, ChUCi, BiEROSRSTEL TOSn &b
N Ti5 (Fig. 3, Fig. 34, Fig. 35, Fig. 46),

WIREES DXL 24l T 2 &, SHOMENETED T FoRICH S 72 - T 2 FIOER DN 5,
BERMEHOURCIL, MRS USES S D, b IR, SEE, BRr SR e RET 5,

5. ABOHSBE

A1) % B % #

LA EZ ORI OWTRIEThIEROB Y TH %,

A HEoOBEEli, BRI S O BERELEET 3,

B ZROMHER, ATEM, BNEHS LR TR L 5,

C ROMEIE, ZBEMHB ICERBOLEERITHPEST 5,

D WESEOMRENCE, FEESO/NMINE, TSR OBARE: S »EST 5,
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E MEREOESCE, Z20FB0BRRG LOBERENEST 2, & DDUETD L O, A, HIKIL

eI ->THEL T 5B,

JEDOEMITE, HExOFACEAHRKOBENH Y, ChbI3RIL CRIEmIED, 2EHS IFET
HHEDIREAEDHWNB2AEBICEAHRN (ChE2EHeT5) O4RIFT AL E BT & 5 (Fig. 2,
Fig. 7)., ’

DM, Z2h2noBBioR THRICHEL, EOERERRUTICED, HhREBTHOCRHET 5,
LNS5D—H 3 0EHGTONMET, Biz2D0EEOFABEMHING, 6, FIERE, AEEHOR%
BEBNTEAD OB —TARBEL, BEHICTF2E8-> TEM»N TEORERCIRHEL T E DT,
TS ORBER I 6BET 5 &, BRLIHBE2ET 5 (Fig. 7 (C) ), o

HEEHL, FINEHOPLLET s TERCHEL, %@ﬂ@h%ﬁ@%%fthmofm%mtﬁﬁ
MERRUHT %,

BRI, EHEA~ORBTE I ROKXNETH 505, AT 200 THENEHORDIwEAT B
&9 5 (Fig. 7 (A) ) ‘

R TNE RIS 2 DIRRIC & » TRE2EOE Hicm b L 2 s, BEHVigoms s, AN
BEIRP TRV D EA SN A (Fig. 4, Fig. (B) )o '

RS T CHEL TRRICHE T 2 BT OANGRIZ, 2 0H50RER EROREECH ) TYT,

BEEOER%ZT 5,

%E@bﬂv@zwmé%ﬁ@m%ca TR MLERE L & B a A, BRI G 2B Y AAICES
SHOMARLBD 60 5, COBAROIEL, BEOEEDES 2HED 21EABH 50T, YREDOHE
I, BEHLBRALTH o eEL N5 (Fig. 7, Fig. 14 (2) ~ (14) ),

RO JOBRE, ERCEBIEAIREEGHERE, 2 ORmeiEET A0 S & TR 1,
ZOBH A S s BBIRENELT 5 (Fig. 4, Fig.14),

o) & B R M .

FEREEALE, BURF TR OB TR, i, EONBIICHET 2850 6585 T, BINEHOEH
KRATOT, B2EAEEDORBEHICHERT 25 HD/NRCDpNIBETH D, Z ORI E{tEIHE
MACIEE L TS LT %, BRI, ChBEICRELIERT 20T, B WV EXT 5. 47
F 2 N AFHEERE T, MBIDBEIT AN TR E AP ENRIR 22T 5, ETEYED PO IERICHE
D3 5§ s L OV 2 BRI DI U S — U T EERTT AR M OARETL & 22 - THES 28Uk £,
Wi E B2 L ACHE—EAZEINBDY, RELH T, MBOLEERTebab 72, B, LOATF =
DA AL, AL A BHEEOAETERT R AT A L DT, Glochidia F TORE»R0ET 5 Eid, /ME
ENEBEOCEI 2L, Z2OIMICHENTEL T E, COMEOMEEER (—5Titd 525 THEE
5 HEOKG, WA TOMEFRONAR B LOHET A HEZ SR, Ao T ARORTIEREC L > TH
TRRT 5, (N EAEBOMER], REHFEEE, Glochidium OEBOETK L LES TO FAE
RERRs & DHERBIVERITIE, BEEM R D b RS AGETH 5,

AR - IR (A

% OWEEY TR, EYRER, BNL, EDRHNY 285 388 E LORRCESIEET 518
& DIEEFMBOHBECI > Tiibn 5,

REPEET 5 8Y0E, ZORESHIKACERET 2Bl JoEBET 5 v o v, —BELFRO
BRI E->TWA L LREBHROEE S S5 b HHII N, TALBTNTAKALSHALIZED
THhbo T8 bIANEKN HBOBEE), NEENUOBEDH S THATABICEEATN S, Thb
DMK MFRER2E L &H, AEERZEBUE T ICET., @LERCHIZO D HEHEFICEITL THIK
ﬂtﬁéémfﬁéomtmww®nbmﬁ%@~%m;ofﬁgmfmaﬁﬁ@ﬁﬁﬁéaﬁ,—ﬁ,ﬁ
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OB TEKEEBg Y, MERCRLUEBINE, ZOBEBICEA» > TEBESRLNICEVELD
N2, THbLEOEBCINBICENENRED SN, COROEYE, S$EOCE S CRT%LING, B
o b OEYE, EEHERORNBERIIGELN, O THEM TSR L DRI, RERITOHR
WA I35 (Fig. 40, Fig. 45), :

M 2 BOLEEMEROECHE N, & &R & OmBIicFEET 2R T 2T, EhicaRB L
hEICEET B, 2 OEEICIEET T 10 RDBENES (Fig. 5, Fig. 6),

BRGNIESART, DIRERCHET 5, WATBRME, 200 TIRASNCE L, ATk
HEL T ZABORRIE- T b, # DNEIGZKEHFAIRELVEDED, ZLOBEEZL 2. L1156
O, MONED 5L TERR R ICETT 2 RYOHTHICEL T, BEXLTEH, BCHAOH KAy
o TR D BRI & 5 sl | L w5 (Fig. 5, Fig. 6), MLEOW, HAEEME, 2h7
nOOEE, THIETEEL, ETOERERL T i,

Bix, B2 6HBFIH»II T v RITiE Y, AREBKEEOSHOBO S 5 LEHEICEDN TV 5,
T DI, BHTEITIIETICRHL TS ZEEROE» < 5 (Fig. 10~ (B) ). COEENIITET,
B O(1960) Lk b v s Y DBTE Z2DEEVSHEINT, IR B L L B TRR I N TV %,
CHXANED 5 BAICZEH L T 2 T ERA DS, BU THIERIL TW 2B Ta 5 (Fig. 15),

i, MEEDTRHBBRE LI T3 L OTE2HATEET 2IEEES N U ILEIRE &,
TR T RoRICAE L T3 BEROEROEEH 5> Ta 5 (Fig. 10, Fig. 11),

NS ETNTLBHCKHIZ N, HMRBOTHIC (3], ZMicid®, BhHcznZn L By EEL, Bl
ZOEHCL 1HNS D, BEAOWMIESOMMZI IR EL>TWE, TabLETBITELTD b DR
B OB AEREEPIT, B0 ORE» S MNBASETOESE R, 2hzhbnad s (Fig
10 (A), Fig. 12).

INBIZE OBE T 6T R IS, 3EEHL CABICET 2, ¥k, CCTHEPLHFEL, KOTa
D BERAS T R NBRETER, MK Z b b RIB E TR NBEEES & 44T T

BE, PMERETECSOTHCEBZEL TR 290, K2 20BWIEEL Tha, B oA -
THMOEE, EO DLHAREL, ZOHHRERND T3, CRBHREELVDNE L DTH 5,
A E ORI, NERE FIBOKASTOWM I, FIHCXIHINS D EEL N5, ik, BEXEE
N UIBERAO Y S F UROET, BRICEAL TS, CREBEOLEBEDOA2UKT A LICLDEDL
N % (Fig. 15),

NBDFEEFEZ, 72 ) BOBTEICREL, 12&ACROERICHERLL TV 5O TREOEGD A2
FZOHEML TIT &, HbitZzD—M»EHT % (Fig. 4),

INELE - TR BT 2 AT, /NEREROIZIZTEicd b, L Ch bBEORBEIERELL,
CORERIHLMcE 2 £ T { (Fig. 9, Fig. 15), Z Ok, EROENEIRBEE 229 5 (Fig.
14), COEEREE, —BIC T REIRA S, BB SOOI TV TR 0245, L b 20OWERZ0
EOMEWNT DAL T s (Fig. 8, Fig. 27, Fig. 32), #t-T, TN bBEEBHNEHOEKICESL T
WA T BT,

EREEEOEAPERBL, FROESZBAEL TV 5, BN REEoEscH % (Fig 9,
Fig. 15, Fig. 37).

LB RSB BEC A, BN a N (Fig. 14), 2OAMCEEROBEANELEFET 5.
O, NEREERICEEL L, IMOMTICSO TR ERY 5N 5, HLENE I IZEI L
UTWTEIR s LB OERICHTH 5,

EB ORFEIIMIEEILIc & 5 Evbh, EHROEREC N T, BHEY S STEDLNT
W AT LI DT R 1775 5 R, HEOBE TEEIRNT, b > 5&HORIN RS 3D E0vbiT
W5,
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—HRC LR DERIL, BEOERNID A, YOO TERNSITEONT NG EALIND,

oo B RO

MERITRLELERT, CORTEERT AEER/MEEBI 2RI TV A, HFIREE LTk 350
PREET, 972 b RGPRRED, PSRN L0 BHREMEEY 5N A, AN DORRENL, EU I e
TEA SN TS Hio, MEPME, B BEOMBENR, | GOMBEER CEBIN T A, 3O
Hilx, 2 ZNEOBEHEMAHAE L, AT 2BFmcimly THE2IRM L, 215 O i ok
L TEEBPIZ A -T 5,

U UBEER TR 5N T 3 X5 RO MRS, PR EREOBETIR» 21 2 0BG I A 5
NG, FTRZ 7N ARED LD T/ ERRG BB U BT L OTEL TSN is o, SEEE
RO IZED Sz,

EAREEID DURHIT A HHBIZIROBY TH %,

1) Bomho® Ml

s B e R AR P pRE T AR
=R 2R R e
AR S it HITPARR A e
HEC 5 % g
2) P OBE mE R
T8 P B et teIt oA iRE
BRI TR _ METTRRET R
P B~ D R
3) B MOk H
T PR B A RO R f Al
AR R e I8 ER AR

BUURE, M, AR ORE
MNER EOME, IBNCBR YN, NEERICE o1 DHML TN SR ETH 5,
AT ER R L, 20 SRS 2 MREER B X ORI BT B B, R Dk
HNDTTRED 2 D EMT, ChPE2OREE TV,

1) BERE S KU e

AR, BUBARA DR M, EH LB EHONESEOBId ), BEZARLPEL, EEH0ON
HICEE LT A D THED 53R 5N (Fig 19), EEDONMRENIL, FHU Al oS H T En
PHLUTHEL, 2OH@R» SHT L - TSR 2H L, ChSBEBRHOBEIZEL TN S,

B E A EEA L, MRHOR T2 LRI T T 500K L OMIRT, EHREONE & BEigd
% (Fig. 16),

FRPIBRAARERNTERS 1L, B0 5 LIC il THFRNERTENT < 228 L, BIROES %88 L < N st
YA IO T, TR TOERPFRSLEL, U ik (Fig. 3, Fig. 16(A)(B), Fig. 19),

PRt RL, AR & T, 2 OMIEEIER S X OB L h AR OB AA T, KE2BERERL
T2, THISEEMRER & XN 2 MR T, HES CE—RICBEZ LR 5 %,

BERFRER T SR % BESMRIC OV T, BIBARE S S REELC AT %5 o (Fig. 16, Fig.
18, Fig. 19) @55, $ 2L b THOD DRFRG % Z2OMEANCBE>TTH X hFEREL, FR/IME %5
HIL 203 6 Bl B3 3 T U BRI O i %1772 5 .

AR EMRE (Fig. 16, Fig. 18) 133 v HAEBICAY, FIHRET 5, NEBEBICELT b DI,
BEPRAER T A - T L EICDIEL, AEBIROINZE > THEREGIT L 3 TOHT 5,
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B, BREH~OMEE (Fig.19) ZMHBHOBRTI» 5 TT 5,
R~ O, NS OEE, NPRMRRETERS Db & D i tieiie 2 P E IR U T s,

2) AEERET KUURH R

P A R b » & 3 AT b 0T, BRERHEEICEEL, EEO DRI EACREGLT,
BB TS 5. (KOBE b EEOEEMUCIFUIRNT 5 &, 2 OFEsESIckEETs% (Fig. 16
Fig. 17), BEBEBEFESELTVA0T, Z0EOMBEBEED Shgl, JOMEHORT~E, 19
ORI GRS T B, RO RIS OB, C OMBEED o i 2IREL T 505, 25
WAL E o T2 D b, #E- T, EHROMBELEIIMERLZIBEEL THWADIIKL, &
HREIIE E o7z (HEBERT H B,

il (Fig. 16, Fig. 21) 3, COMBEHOKARK L2 DERH»SIREL TV 2803589 5
N, HBEDLORELLBEALTOTAN, L5 IBFHENEMRCE G THERROERPICO™LT
VB, BIEED S D & ORI, o T, AEMRERIERS LTV,

e (Fig. 16, Fig. 21) 1, & OKEE OMEAE D 5 WA FREL, AATT O A Y, BT
HBVRETT B, DS HROHRETIED 525, FORITA-> TV ARERDE, HBFRNLEEL2TLD
TAUSEBR E U,

LB ROBE, NEETHSHET 5. 4 (Fig. 16, Fig. 21(A)(B)) 3, E& U THERORER
HHAEET, 28WHY, BHTINADL OREBRHOBMEZREEL TLEITL, NERTROBRESIT
FTE-T 5, UL, 2O THEHCANEHICIIRL TWHisty,

BRI, ISR ORI b B TR ORE % Hf13 5 § O T, FEBHiEE
B U AR 5,

s~ OmiE (Fig. 21) 1%, BEBHHRO T » 5 B THTL, BROBERICIRHT » sk T,
ZOFMEOBHEMTIT - X D LY, CHICHEYT 2 HBEMOTHREA, AT avH 4, 245X
EOWMRERT 3B I T 5,

3) BHRRER

CHIZEBIREONMETICMBEL, | SOWNBEEOMBMITH L, HEADOS DEE{EAEL T 1Bt D,
Bk E o TWV S, Thdbid, BEOMPMER, BarohmicaEeREL TV, LrL, 0560
BRIBLUIRETH S,

IR A RS L, C OMBEIORTT b 5 8 L5 o TIRHET %,

B E R E (Fig. 16, Fig. 23) 31 b, BOEREESIGTCMBL, FITHE > TR ORI
WY, SEHET 5,

BEPNCOTET AR, | TR oA TR D 6 B FTL, BiRHBR L D 2, 3 ATl
BE L THRARICSET 5.

BT ERRI, FaiED HANBIET I AR RS LSO, IREETTY 5% L OBFGTIE - THA - T
VAT ER B, COMRIREDH, BEOBROREFICHII o THMT S8 2L b RSWIETH 2,
BIERS, AETEE, WMLEs ST p ke (Fig. 23) i, BUEMEEIER & G IERS O AN,
I AR ST A RS b, PR TR, B, RIBICHR SR IR U2 s b BRIUE RPN ELE T
%

ZODi3h, EMRHOEED b/ I 2EEOMERRH L, BEIlE U TAEERMAITE 7L T b,
1235, MRS CER AL, Bk LoD 5T A AT L VB ONEMEDTTRTH -
T, VS, TobbEVHRNERICIZE > 12 L RODTINBED 5NN ETh b, —/, O
ST RANEBIRD I SA LS E 2ERL TV A, Tk, COESYEREEO—E L THLL
ERTRTEDETAL D,
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K) BER (F01) —BKRZ

WA OTEE RSB T, BIRRISEMPICIRD 2 MBI 5, TN HEIRMIE, &FEL 2HN,
AL CTHIET b 5 REIRENICA B D3, BEEOEILIINI 6 BIRMEE 2 4 12730,

—F, BRRIE s DEME CHET T I TV AT, REATIRH2BME R DL 2T s,

O, iR L, B (b5 0 ENE) suvbn s B IR ORItNE 2,

AT 2w H ADBIRRIEIEERITIRT D 5038, BIRMOBEEKNEETFHTD 5,

OV, EBCEBINTENHAEORTTI TV AIEDLGE &, 2O FHICNET 2 HEREN
DO LHOLE THEE SN TV 2, BEOER, M OEBHT, 208G ORI EROHR#BIES S 5
n5 (Fig. 9, Fig. 37(B)) » WOE &EOE &, DEOHRTEMEAE BV TELL, OHH 502
AR LD, DEDLIITICEAITABIRE 2, BMOIBRTAERG 2IREL, ZhZhEORTHs X0t
BEOBNRARDES L x %, LT b»0RET AEIRRZHIET 5.

1) BITABIIRIZEL FEL, 2OEIIANVD, HBITABIREILER/DS L, BRcE—FEOf% b
5, BITTAMBOBZHEICHE T AEE L 2> T 5,

2) FERED I Y ARERT, ChRRBCRERNC B TEIILLD,

3) BIRE SHIAEOE Clds T, BT ¥,

4) FEENEN EOBIREIERICTEEL, BTABEBEICES { OBE B 2EEL TV 5,

RICHT, BOKREIRED &3 U THROEIRICE ABIRR[IC2DNTiR 3,

EETEBOBIIRR

HIFTRBIIRER L, OFEH» SEBOTM 21T, FERNICAD, B0 TH TR, MERBoE%
ICHET B, CCETRITEAE—HOAI2EDL, L bBIREFEAOEZ > (Fig. 24), Lo L,
BIE R OEMEIRD L 513, 20Cii e b, FHECBEEIMTRTT 2 AREIR S L 028k & 0N ehT
BT 5 HRECESE L TR A Y, 2oEATRMZRITTT 2 ERSHER: S0 2, =
LT, HHEOEBIRGIHT 280, ROMVERBIIRGEITL, AAER CEHIO) hfEL, Bickg

UTENEBRFOBIRE 2%, 728, BIfTAREIREBOFRY LB EELE L OBEIRGEDIRE L, ks Lot
BT 5,

P ED X5, BERNBESICamT 280RE, RIS OERED 5 91K 3 503, AMOEFEIRE,
KREIRE O, T70b b LRSS L 6 R O, AEOFMm 2 /£477 5 BEISEIIR & v o B
o THmBMEZESh, IhPECETU TEMONEREIRE L>Ti b, Chd bEOEABEFEIIRD
SR, EMOBEEREBETH L, DF Y EMD L ORISR S EESEENITEOTHLDIEL,
RO b OEEEEIIR 2B U THEMNCDET 5, o> TEEDBERB IUNERICHEB I N T 3 IKD
BIC oW ThADC pEALBNS (Fig. 28(A)Y(B)).

BIBERREROHIT, Z D5 JUERED b A - Itk HROLETN S TZ2NENONER I A
h, FIESNERBEIRE2-oT0 3 (Fig. 28),

s, BUFTABIIREDSOED & TS 2R T, B OBILERA~ OSSR AN 55,
CRUTMEAEZELE Lo (Fig. 27),

BRI, MoRgoRfezERL, 20
WANTHUERIT L THBERIILE 2 0HT 5,
T4 (Fig. 28),

HNERBHRE, BRBIROEHE THE D, 12&AEHNEREO % M EOREICH Tz > T2 O PG
BRI EROME » DL, ZOFRMIZFEICHOTEE & 72> THERPOME I SEHEL TS, 0L 5%
MEOHERDH S, MEABYTLIELIERED 6h T30 AR, BENTREE L EL0h, B
A4 HARO LD CEINAERE L 208z L OERNEL TEHET S OT1R, BELEHEL L
toEEbNG,

BEL B O MK %2 CCHHE L s 5 BT L, 2 THEBIT,
BIPHIT A o T2 B Z DRBSINT [ - TRRRIC S 2

— 69 —
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RO EESEIRE, RGO 5 2N ENE, HOMGHRNEN O R 2 ONECHE - THRIT
U, ZODRIcE L 0ot » ETFiRE U CIRIPIC K 246463 % (Fig. 24, Fig. 28),

HEEIIRE BEIRE, ©0ITL THREL, FNFNAEER, MBS X OTRBO—Es 5 I ZE ORI
WA FET B o

Bk, BERE»ZVEFTTIEEL, RETRCERL, &I OHEPICROCIE 2 ZE T,
AT L T B (Fig. 27)

FERBICATT DEIARF

BEABIRGE, DEOETH, S CTHBOMEE 28 EL, &IREOMT T AL 2 L T (Fig.
26), ZNFNEEBHOBEEICR->THRTT %,

F 17, R ORILESIC A A OBIIR2 T 555, ZOFEL DO, BCHET ToliL, AEERENIC
BY, RECEEESR, BOBEHR, -~V REOBIICHTT 3 BIIRDSTEs X OB O8E 2 T
LT, 2O A5 SERGEIIR 2L CTRIERI A5 HREHEIR: & Th 505, h b DJHHOME,
EBZ A& & bR Bz 5 (Fig. 26, Fig. 29),

BENEBGEIRS, BERHOEERETURAED 2BIROEET, BORBDZO—HF LT,
DORIESE TR L, NEGTRRGL THRSo b0 &2uhs (Fig. 24),

BT ARBIRDIOE D b HTETT AMHEICHREOEV S Y, BIRAFZEMRL TWA (Fig. 29), TOfE
FIIREETH 595, Bk 5 X 3 10 BHIRE b b BIRD KB IRICH AT % BT 2 »Fia AT ORISR
DEETHC END, BEHOMECEEYEH S Lo c@Ebns (Fig. 33), N7 ) Tk, KEOHEIRFIC
FS B AIBICH 72 b A & 2AYEDBIIRIR (aortic bulb) 24 b, ZOHFRERRCE > TV, o
T, Ne 7Y QERRZ A7 F 2 07 A OBIRFEDPZF LV HEZLIIBRDO D EEALLN S,

~) BER (FD2) —BRE

S BRE GRS R T o T2 IR, 2 DOWERDH A UVIIAEE 2B O IS IR O BRI O - T
BRI 72 5. ¢ OFEFHIMIE & VDN ZBEEIHL THEL, BRciisss, o & KERER 217
AT, FhICERT AMBAE LS FEEL TV 5,

BIRGEROHRTH 3 KEIRIZ, 751 Jo2BEr BT 2BRHORRCAEL, FlfERL TIRCER
BERDEER 3 DB TH 5, Z2DHITD 5 AR OETHIRE D & OBIR LA, £ 08T 5 1A EEO 28
B O(EEUTHESE) »50BIRI0L, ComERIiAT % (Fig. 33, Fig. 34, Fig. 35),

HiROERBN2HET 5 & _

1) Ko T (WEEOBIRIKZRE) 3 &A CHERNRE 277177,

2) KBROBHIXZOREVEL L BFIEXHE DFEZL THE,

3) KEIROA S & CEBIRDABIRICHAT 5 U BRI AL DD H 5,

4) MEFE FOBIRMIZEREEZ 2B L 50 CHEHBIRE CARL, BEHOHEIRAS,

FHEIRD> & X E RO T L R0 FEREFR 2 FEEIC AN CREREIBIR DM s BIRE 2 IR HET 5. BRI S %
TR T 5 BICERAN CEEYORES T IO EBbNsDT, ChARBEHIIRENI T EPTES
(Fig. 33, Fig. 34. Fig. 35), EERIMIEBROEESLORE (Fig. 35, Fig. 41, Fig. 43) &%,
T T M ARRIRES EIF 2, D, SIRMUIEE 2G5 LT H A2 1T 2 o 106, SMEIRE RN, (OHEI
BRI ADTH P, WEBIEML T30 TR THIAT 5,

FERBIRRICONTORSE &, ROBEHTH %,

1) BIADERIRE

HHIRE SRR, AUENT B L OB ER s ST U, BIVEH O AEICAIET 5, b HE
IR T 2n, RBIRCED 555, COBIRIEER S ZEERICHR U B E U TERETS 5,
CORZREMERGTEL L, AEETRES Y, BIRROFRRE L B3R TGz -T5 (Fig. 31

__70_.‘
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Fig. 33),

EROBIRE X, ROMANES & L5 OAETER & OBIC/ATET A FIBICILE U I ABIRE ©, RO
I B I TR AN, ANBS X OKIEIS ORE 27 5 PIBIRE D 5 OBIRILE b BT 5. CN5R
BOBERM Y, HILEGD b OBIR % &be TEDEEHEE-> T3 A X 2EROBH2HITL, B
BT L TRBIRICA D, T OWMSTTEEED > OBIRE E AL T 50T, AftEIk: 2T (Fig.
33), KEIROF £ O BB IR b OMABIED 2 HFCRBSHEAE b2 COROIERMILDNTHE
BRET 22008, %5 L BOMEY, EMOBIRMOTH /2 SwBEE L. 2OHRFHCE->TNAHDTH
%5 (Fig. 33, Fig. 35(A)).

2) BEBOBIRSE

FBEOEIRIE, £ & U TEREASHO LT XM EET 2BIRED» SHAL, EBRRIPIT
I & DEIRIML S &BFL T, #8525 RBIRKHAT 5, L L, COSTCEPREELZN,
SEBRET S b OFRIRILE, MNEEFG % %ET 2 HERIRE B X CHREEMER Lo m#IkE (Fig. 30
) BENTVWANEBIREICHEAT 5, COBRIMIEERZC3bI0WT, BROENIE, ZOEHOM
o/, (Fig. 30, Fig. 36, Fig. 37) »6WAT %,

ZHEBBRUIZE Y, AEBELIOMKSTEEE R ALY, HABEOF AT ETTES L LRRT B
DEEAD, 5%, By b OBIRE, FFHEETGOBIRKICAEDIL 20T, NERORIN B 28 U TR
BIRE, TobbaEBikECAs (Fig. 30).

B # B %

BB e, FOBORREES2E - T2 OMCGWT 2 BROBEOER, —%& Keber's organ &, F
DEOBETICHIEBIER L o8RO, —% organ of Bovanus, 35 JOETRICBHOIE & OBICIEH 517
SErEROEMO 3 e Rlah B,

FOEE (F10EE0E) 11, DEBIDEE, DEZEHBEL TV 2BEBEO—H %S0 BHETHI NI &K
Bvé 5 (Fig. 3, Fig. 34, Fig. 37),

COFPEAE > THEBEOHEBRNEEL TVWA, ChIZERPHE L THETS &, THICHBCED S
50T, BEOEBEEEDN, MOBNCERY 25T 5 e c@bns (Fig. 3, Fig. 34, Fig.
35, Fig.46),

Pecten T3, CORGREBIIFOEBNEREELULONT, LDHEBELONEIZON, Z2ORICOHLT
WA, W LT, BIOENIEHE s hizBilimE R, CRORSEOMIT L H - T, BEEBNCLD
A2 EB L TRECHRICHREIN S,

PlERBREULBNNITROBY TH 5,

BEOBAOIKIE, Z0OMOE Fitd 35 o SROBI L > T2AFNELFOBMOBIMICE S 3, C
NP ONEEHRBIL TS » (Fig. 34, Fig. 35(A), Fig. 46), ZICHLE LS & OEORE TRk
MEE U T2 BRATE, HEEM S VDN AT TH 2. BIENPEITT 28BS0 IL, Z20H5 THEic
FTU, ROTRIFLUTCOEMA 2 @@L, ZORMNHCH 2 EH— FEEEL $2bb8bflzE T
T EEpIE A EEE a5,

B, BEROPLT, B OBERCEET 2 HIEICEE UTc S | HOBGEBROBE T, HBEictT
Quft->THEARL, HEABHOT 285 (Fig. 34, Fig. 35 (A)~(E)). ZOLEHOBEIIEAL, #
OREWHIZE & U BERU s £, 1210 2 ORI QIR E 2 KEBIRE D BIBRICE > TW B2 Th 5,

HUe D KEIRE > & WANT D> » THRZEEIROERIRE S, BREBOER %> CHEAICET I %
(Fig. 34), BlRMLIL C DR EMET 5 EICEFREWE 2 FRWPNCTWd 303, DWE 2T 212010, #
DOWHEITIEZBOMENFEL, MEOFHTHRGFHEWBREO NG IKih» > THz LT s (Fig. 35), il
HOFERE, BHMETELN TV ADT, BERPHCHHSBEREREFERC L d 5, T VBB IIEE
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HIBSERRI & 3L b B ,

R, BHEREEOERSFRED 2 2OR - 2EBRT, Z20OKREDHTEbN TN S, FIEEZ0T
W BN, BEEERIRO DM P Z DEEFTICEER U, TR 2B U THMHHT 53 DT,
S O AR S & OB B EERCE U 2 E TORBOBE $ FEQ TV 5,

BRI & B & DR OFEEIc VLTt CUEBNOT 12 &k b indigo 2FH T bt B H
b, F7: LATELLIER (321 50O 2 U 6 ~EI OB & 1 EHEER, Bl 513K,
Urease, &~ OFFELE, HES LORB/T 2L TWA T ERRLIY, chbidungdnd o
WECHEC DV TOREERETH 2, L LAY T 3 0 HFACONTOBEIEFIT bR TUE0,

F) BOESS LU EBIRES

A F o H A OME, BES OB AERE U TOEZELEMBL TS, UL LZOHRTORIR
DOEBERRIP L VEBILL T BDT, ity T3,

M A 2 I OSEIE, T b DAMBIE L NEIED S b, BT 2T AR, B THERIN TS
(Fig. 3, Fig. 5, Fig. 37, Fig. 41, Fig. 47)s LU, WAL EFALEEUTOHMITD %0

BARR 13 2 ONE CHRASEBTTE TV AEES XOKEEMOBIC & » TEE S h, 8 DEE2RE
53 (Fig. 37)e N REIFTIEAS &0 5 @ & SR RS & ORI DTN, TEAE & Vhh, HONE
2B Aot kbS 2 O % LT RO Bk 585 & 75 5. ZIEIE, T OB TRATEEEOR
FNCAE L, 13 EAFREWREEL TV ADS, BT 510t » THREMOEIEAL, XY 5EHDH
FEEEPYE T DFE & PIEEEAER O i & BEA L, ZhENERO L L0 EBCEET 2 @HBIRE
wAtET 5 (Fig. 3, Fig. 6, Fig. 37), ¢ X5 &M %@, @i,

O, HEFRGOTH TR UETL THERENIEET 5 (Fig. 36, Fig.37(D)).

FeAPEIE O REOMEEEE, fIFCREDERICHBEL, BEVTEWRTT 2R TEED & DLE
LU ToRNSOER (FOOEiE s %) 2EEL TV S, CHRREIEEL THEBERICEEL, 0N
Wi/ SR BRIRENsEET 5 (Fig. 35, Fig. 36, Fig. 37, Fig. 41, Fig. 43),

FETED SR T RS, BIMINC IR 5> 2 cER, BEHCET L THEOERE~NELFZHOL
B b EEREICEF U IR TROIEADEE LEESAES I X > TEDbRL TV 5, SR, SR
B L, MEENCSEIT U —E ORI % 00 TR E A MAMERG & 0 ) * 7 VEROMEEMEZ L - T
% (Fig.39, Fig.40), CHIC X o TEHRGER & —ELHEEE 2H-T0T, 2 OHBIRAE» L R
BEBILIRELTED N5, CADHEEIRELE VDN S 3 OT, COMD b MR LOMEEE)
1 ko TIZER OKB I BB IHAT %,

B MTESREICE 51T, Uh b —BERCEFIL, R, LEiRs & OB ERN . O LD
T4 F 2 A A OBRETNIE, I OFREEO-HOEE (i AENT sV E) CHRTHETS S
(Fig.39(C)). ¢ O, HESHICEERE LU TOBE2 b2 S EBREL TV 2 Lo Kfiibh b,

SO PNTIE, BT ENCE B BEROBEIRVE L T 5, 270, MR EFELTHRA L2 2 DB
3 C7E A FENR O M, SARIRE », s BERIREDEL o THh S (Fig. 3, Fig. 5, Fig. 39,
Fig. 40, Fig. 41), C#5 OHEBMAVEIRE X, #oBE (RoTELR) LU THEBERD 515,

EIROMEH, ABREHLEAFE, ©% VEENCEITL T, RO SROBIRESRBL, 2D
Brrhps & SO/ HTAMUDIRICEL, Z2OHciiEz%-> T3 (Fig. 42).

FEPS DR MOIERT, s X OEABIRE 2 S oican s EEBL TR Mo s 21, AR
EBODFPREIC DN TR E, AR HABT 320,

SEEIRER 12, SR ORIICEET AR - TEREL,. RE0LZIVEERROERT, 2o
RimoE®THAE % > (Fig. 38)

RIS N 2 - B A BIRIILE, T CIRAEIK & DRID H ZABmHBTEb T 0T, SEHEIRE T
AD (BHIOBIRERSPEMCEE2RICL T 5D, BrOHOERCHFET AZHOAZHELTE



A F o H A4 Hyriopsis schlegeli (DR 73

Dz AT A (Fig. 36, Fig. 37, Fig. 41, Fig. 43), C D&, SMEENER EOBRE ZNER
M EONEBIRERFQ TV 56, HEDLOBIIRMLZEHL TLHIKREVAA T 5,

HHBIREIC LD X5 ThOMA Bt S EEL, #o TEER Lit—Td7md 5.

U UBABIRE O TIPSR - T 3, T2h b BROTER»EHICET T 2ERIIRER, 20K
Fiv b EROEICEET 5 BOEBAIZA 5, CAUSEICEAT 2 BIRNO—EN /28 08T, MARIKE
Liavbih % (Fig. 33, Fig. 35, Fig. 41, Fig. 43, Fig. 44), ¢ O@ARBIRED 5> HAFICHEAT 28A
WIREZ, A2 MEERRNEES L O RBENMEREBImE L TV AHES T, BROWMETNZE
B IR O i 2 8 5 M & HHGIRE 2 & DHERRAEB O OB 2 BB L, 022120 OmF,
FTbbEb G- @y omezRE Y5 (Fig. 41, Fig. 43).

b DEEABIRE LA UER 2 LR 2 SHEBIRE & GEOMBICh o TRAI, ULk EWVICHT
L CHE4s 5 (Fig. 41, Fig. 43),

NEETESEER 35 X O PREEERERET, T sb b BB LEANOER I, TOMABIRELA T,
e ZLT, 26 O ZORMOE o I2EA D S R BEE 23 U TRABIR OG220 T
% (Fig. 43),

Dk S T, ATIRIRE O LT 0 SOBEHBIRIZT U b o T $ OO
Db Be CHIZHEEYOEOEES X UREOREY» bEATHED 5 L & T, JOREE, Eamilc 2
SO 2% DGR EE S v T 1 oOOEEITE T L TV b O, #0675 & & TS EMILL, FR
O, WEOEEREDC S bBIEL T, ZOBEBTHTDEORING~N, REHD L ORRFIRITH
Bh, ERL, & UTWERBRICEZ -0 EEZEA DN S,

BEoT, MIRIEIEOEMT C OPRMO 2 8, 20—>%2B TFHA (descending lamella), % BF
#iF (ascending lamella) EIERDVBEMTHS 5, Wawe LT, A7 F = o4 OfE, ERILLIE
% b o T Bd, —HCREBOBERISOCELEER S,

72 IRIED BEIE I AN X b 2 O AMA DA SN, S OKRPERL, WIRCEA
ECHENBE L O BE 2R L T 3 (Fig. 40),

CAE R YRS S S O L, % EOBEI X o THIAL TR O &R T,
DEFEZHEFLTCOMCED, BClFcke N TREECANEEROBICAL D LALNS,

EOBIROBERKNY, FROMHE, AMBREOIHECHRERS 1505, B ROMCEIRER
LRI AR MEDIR 2RI L T, AR 2HBAL T s,

feds, 19374Fc WHITE @) - TG xhic MytilusOREici, BIRAROEIC horizontal vein,
longitudinal vein &S EERH BD5, TNEENZTNAEIHO mantle sinus, efferent branchial sinus
AT B A DTh o L0 Mytilus DIEBEERIINIZVEBETH 2D, Ao F a v FA1slT 2 EHF
FZHECIL T B, LU ZDOEERIC 2O TN THROWDTRETH %,

1) CroFTS, D.R., 1929 : Haliotis. Liverpool Marine Biology Committee Memoirs, 28.

2) BONNET, K., 1877 :Der Bau und die Circulations-verhiltnisse der Acephalenkieme.
Morphologisches Jahrbuch, 3.

3) DAKIN, W.]J., 1910 : Pecten. Liverpool Marine Biology Commiitee Memoirs, 17.

4) LEFEVRE, G. and W. C. CURTIS, 1912 : Studies on the reproduction and artificial
propagation of fresh-water mussels. Bull. Bureaw Fish. Washington, 30, 756.

5) FMEME—ER, 1914 : 2 4 5 FOEE]. Bh#E, 26, 309.

6) WHIKER, 1951 : FEEWIDKEERIEL.

7) B, 1949 BLUE. B, ML
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8) O, 1933: [HEEME, SRS AR,

9) ————, 1960 : BipORE - LR - FE (EHEENY). I, FEEE, PUEE, R

10) WHITE, K. M., 1937: Mytilus. Mem. Typ. Brit. Mar. Plants Animals 31, Liverjool
Marine Biology Committee Memoirs, 117.
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Fig. 1 Photographs of the shell valve.

(A)

a

. 0 g

(8)

(c)

o

0 +- 0 o

k1
ko

Quter surface of left shell valve.

Dorsal rargin
Cuticle = Periostracum
Umbo

Growth lire

Dorsal view of a pair of shell valves.

Anterior margin
Postericr margin

Left shell valve

Inner surface of right shell valve.

Dorsal margin

Cuticle

Anterior margin

Posterior margin

Ventral margin

Ligament

Aqterior adductor muscle impression

Postericr adductor muscle impression

I

Anterior margin
Posterior margin

Ventral margin

Right shell valve
Ligament

Anterior retractor muscle impression
Posterior retractor muscle impression
Anterior protractor muscle impression
Pallial scar

Anterior lateral cardinal teeth
Post-lateral teeth

Hinge line
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Fig.2 Left side view of the body, after removal of the left shell valve.

a1 Anterior adductor muscle j 1 Pallial vein

a g Posterior adductor muscle j 9 Pallial sinus

b1 Anterior retractor muscle k  Eminence of dorsal margin of mantle
bo Posterior retractor muscle | 1 Right post-lateral teeth

¢ Anterior protracter muscle | 9 Anterior lateral cardinal teeth

g1 Mantle m  Right shell valve

h 1 Radiated pallial muscle n1 Ventricle

h o Circular pallial muscle ng Auricle

i 1 Inhalent aperture r 1 Pericardium

i 9 Exhalent aperture ro Kidney

Fig.3 Left side view of the body, after removal of the left shell valve, left side mantle, pericardial

membrane, left side of renal sac and anterior half of visceral sac.

a1 Anterior adductor muscle | 1 Right post-lateral teeth

a9 Posterior adductor muscle | 9 Right lateral cardinal teeth
b1 Anterior retractor muscle n1 Ventricle

b o Posterior retractor muscle ng Auricle (left)

d i Left outer gill lamina o Liver

da Left inner gill lamina p; Left mass of cerebral ganglion
e Left outer labial palp p o Cerebro-visceral connective
ey Left inner labial palp q  Supra branchial chamber

£ Foot r 1 Pericerdium

g3 Mantle (right) r 9 Kidney

i 1 Inhalent aperture s 1 Posterior aortic trunk

i o Exhalent aperture sg Anus

k  Eminence of dorsal margin of mantle

Fig.4 Outer view of gonad, after removal of left inner and outer gill laminae and muscle layer covering

the surface of foot.

a1 Anterior adductor muscle t 1 Conad

b1 Anterior retractor muscle t 9 Genital duct

b o Posterior retractor muscle t 3 Genital aperture
d1 Left outer gill lamina uy Pedal sinus

d g Left inner gill lamina uy Pedal muscle

f  Foot v Intestine

p 9 Cerebro-visceral connective
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PLATE 1

Fig.5 Ventral view of the soft body (uncovering the both sides of labial palps and gill laminae) .

a; Anterior adductor muscle e, Right inner labial palp
d1 Left outer gill lamina £ Foot

do Left inner gill lamina 91 Left side mantle

d 3 Right outer gill lamina gy Right side mantle

d 4 Right inner gill lamina i 1 Inhalent aperture

e Left ocuter labial palp i 5 Exhalent aperture

e, Left inner labial palp Y Siphonal tentacle

e 3 Right outer labial palp

Fig. 6 The part around the mouth and labial palps.
A) Lateral view, after removal of anterior adductor muscle and a part of foot anterior to the mouth.
14

(B) Frontal view.

a1 Anterior adductor muscle eg Left inner labial palp

b1 Anterior retractor muscle e 3 Right outer labial palp

¢ Anterior protractor muscle e, Right inner labial palp

d 1 Left outer gill lamina f  Foot

da Left inner gill lamina k Eminence of dorsal margin of mantle

e Left outer labial palp

Fig. 7 Quasischematical representations on the musclar system.

(A) Dorsal view. (B) Lateral view. (C) Frontal view.
a | Anterior adductor muscle . by Posterior retractor muscle
a9 Posterior adductor muscle ¢ Anterior protractor muscle

b1 Anterior retractor muscle

Fig.8 Sections of intestine.
(A) Anterior part of crystalline style sac. (B) Posterior part of crystalline style sac.
(C) Vertical section of typhlosole in large intestine.
x 1 Crystalline style sac x 3 Intestire

x g Crystalline style
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PLATE I

Fig.9 Right sids view of the part of body arcund the alimentary system.

a Mouth

b QOesophagus

¢ Stomach

do Liver

d3 Liver

d 4 Liver

ej.9 Opening of hepatic duct
e g Opening of hepatic duct
e, Opening of hepatic duct
£ 1 Intestine

f 9 Intestine

f 3 Intestine

g Large intestine

g4 lLarge intestine

Fig. 10 Details of the alimentary system.
(A) Right side view of the part around stomach.
(C) Left side view of stomach.
a Mouth
b  Oesophagus
¢ Stomach
d g Liver
dg Liver
dy Liver

Fig. 11 Magnified view of hepatic duct.

m  Hepatic duct

Fig. 12 Quasischematical representations of opening of hepatic duct on inner wall of stomach.

(A) Right side view. (B) Left side view.
a Mouth
c  Stomach
d 1 Liver
d g Liver
d s Liver
d 4 Liver

g5 Typhlosole

h1 Direct intestine (rectum)
h o Direct intestine

h g Direct intestine

i  Gonad

i1 Pedal sinus (anterior)
j o Pedal sinus ( posterior)
j 3 Pallial sinus

k1 Ventricle

ko Auricle (right)

| 1 Renal vein

| 9 Ureter

| 3 Vena cava

m  Hepatic duct

(B) Dorsal view of stomach.

e1.9Opening of hepatic duct
e 3 Opening of hepatic duct
e, Opening of hepatic duct
£ 1 Intestine

m  Hepatic duct

(C) Dorsal view.
e1.9Opening of hepatic duct
e.5 Opening of hepatic duct
e Opening of hepatic duct
f 1 Intestine '

m  Hepatic duct
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PLATE V

Fig. 13 Quasischematic representations of left side view of alimentary system.

Note : Numerals indicate the positions of the secticns shown in Fig. 14.

a Mouth f 3 Intestine

b  Oesophagus g, Large intestine
f 1 Intestine 9, Large intestine
{49 Intestine i Gonad

Fig. 14 Vertical sections of the alimentary system at the positions defined in Fig. 13.

¢ Stomach f 3 Intestine

d o Liver g, Large intestine
d 3 Liver g3 Typhlosole

d 4 Liver i Gonad

1 Pedal sinus

—

£ 1 Intestine

5 Pallial sinus

—-

f 4 lIntestine

Fig. 15 Magnified schema of right side view of alimentary system.

a Mouth g3 Typhlosole (in large intestine)
b  Oesophagus h1 Typhlosole (in direct intestine)
f 1 Intestine h o Typhlosole (in direct intestine)
f o Intestine h3 Typhlosole (in direct intestine )
f 3 latestine k1 Ventricle

g Large intestine ko Auricle

gy Large intestine
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PLATE V]

Fig. 16 Nervous system.
(A) Qutline of the system (left side view). (B) Dorsal view (enlarged laterally).

Fig. 17 Visceral nerve system attached to the ventral side of posterior adductor muscle, after uncovering

of the both sides of gill laminae.
Fig. 18 Left side view of cerebral ganglion.
Fig. 19 The part around the left cerebral ganglion, after removal of a part of protractor muscle.

Fig.20 Pedal ganglion.
(A) Left side view. (B) Ventral view.

Fig.21 Visceral ganglicn.

(A) Left side view. (B) Dorsal view (after removal of posterior adductor muscle).

Fig.22 Distribution of nerves on the right mantle.

Fig.23 Right side view of the distribution of nerves in foot.

a1 Cerebral ganglion (left) £f4 Nerve for posterior retractor muscle,
a g Cerebral ganglion (right) alimentary canal and gonad

b1 Visceral ganglion (left) g1 Branchial nerve

bo Visceral ganglion (right) g9 Branchial nerve

c 1 Pedal ganglion (left) h1 Posterior pallial nerve

c g Pedal ganglion (right) hg Anterior pallial nerve

d1 Cerebro-visceral connsctive (left) i1 Nerve for posterior adductor muscle

d 9 Cerebro-visceral connective (right) i o Nerve for anterior adductor muscle

e 1 Cerebro-pedal connective (left) j 1 Cerebral commissure

e g Cerebro-pedal connective (right Nerve for labial pal
‘ palp

[~

J
£1 Nerve for anterior retracter muscle k Nerve for protractor muscle

Nerve for dorsal margin of mantle

f 9 Pedal muscle nerve

f 3 Nerve for posterior pedal portion m  Nerve for renal portion
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PLATE V]

Fig.24 Distribution of artery on the right mantle and pericardium.

a  Anterior aortic trunk g Dorsal marginal artery of mantle
b Posterior aortic trunk h1 Renal artery

¢ 1 Anterior circular pallial artery h g Pericardial artery

c 9 Posterior circular pallial artery i1 Labial palp artery (right)

c 3 Mantle artery (right) k  Hepatic artery

d 4 Posterior retractor muscle artery {  Pallial sinus

f 1 Anterior adductor muscle artery my Ventricle

f 9 Posterior adductor muscle artery mqy Auricle

Fig. 25 Right labial palp artery.

a  Anterior aortic trunk i1 Labial palp artery (outer,right)
c g Mantle artery (right) i g Labial palp artery (inner,right)

d 1 Pedal artery i 3 Branches of labial palp artery

Fig.26 Three examples of the types of the ramification of posterior aortic trunk around the dorso-an-
terior part of the posterior adductor muscle.
b Posterior acrtic trunk f 9 Posterior adductor muscle artery

d ¢« Posterior retractor muscle artery g Dorsal marginal artery of mantle

Fig.27 Right side view of the visceral artery system ramificated from the anterior aortic trunk.

a Anterior aortic trunk e o Branches of visceral artery to intestine

d 1 Pedal artery i 1 Outer labial palp artery (right)

d 9 Anterior retractor muscle artery i o Inner labial palp artery (right)
d s Branches of pedal artery k  Hepatic artery
d 4 Posterior retractor muscle artery m1 Ventricle

e 1 Visceral artery

Fig.28 Anterior circular pallial artery system passing through the anterior adductor muscle, after removal
of the dorsal half of the anterior adductor muscle.

(A) Frontal view. { B) Right side view.
a Anterior aortic trunk a  Anterior aortic trunk
¢ 1 Anterior circular pallial artery c 1 Anterior circular pallial artery
¢ g Mantle artery d 1 Pedal artery
f 1 Anterior adductor muscle artery f 1 Anterior adductor muscle artery
j  Connective artery i 1 Quter labial palp artery (right)
k  Hepatic artery i 9 Inner labial artery (right)

k Hepatic artery

Fig.29 Left side view of the artery system in the posterior half of body, after removal of left half of
posterior retractor muscle.

b Posterior aortic trunk my Ventricle
c 9 Posterior circular pallial artery mgo Auricle
d 4 Posterior retractor muscle artery p  Valve of posterior aortic trunk

f o Posterior adducter muscle artery
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PLATE Vi

Fig. 30 Running directicns of the venous blood in sinus and vein and on the left mantle.

b Pallial vein d

¢ Pallial sinus i

Fig.31 Vein in the anterior part of the surface of viscera.

(A) Right side view.

ag Branched sinus of anterior part of body (right)
( B ) Left side view.

a1 Branched sinus of anterior part of body (left)
Fig.32 Distribution of visceral artery for typhlosole.

k  Visceral artery for typhlosole

Fig. 33 Quasischematical representations of vein system.

(A) Dorsal view.

a1 Branched sinus of anterior part of body eq
(left) ey
a 9 Branched sinus of anterior part of body <]
(right) 9y

c Pallial sinus i

(B) Left side view.

a1 Branched sinus of anterior part of bedy £y

( IeFt) g1
e 1 Sinus of anterior adductor muscle gy
@9 Sinus of posterior adductor muscle hi
£ 1 Pedal muscle sinus ho
f o9 Visceral sinus i1

3 Posterior retractor muscle sinus K

Leabial palp

Auricle

Sinus of anterior adducter muscle
Sinus of Posterior adductor muscle
Vena cava
Renal vein

Vaive of vena cava

Upper sinus of pedal muscles
Vena cava

Renal vein

Afferent branchial sinus
Afferent branchial vein vessel
Valve of anastomosing vein

Valve of vena cava
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Fig. 32 The part around pericardial gland and kidney.

(A) Left side view (auricle and ventricle are removed).

a1 Efferent branchial sinus=pallial sinus e Kidney
b Pericardium £ Ureter
¢y Vena cava g Aperture of auricle at the bottom
c g Renal vein i 1 Reno-pericardial canal
d  Pericardial gland (Kebers! gland) i9 Excretory canal
(B) Dorsal view (auricle and ventricle are removed).
a 1 Efferent branchial sinus=pallial sinus e Kidney
c 1 Vena cava g  Aperture of auricle at the bottom
¢ g Renal vein i 1 Reno-pericardial canal
d Pericardial gland i 9 Excretory canal

Fig. 35 Vertical sections of the part around the pericardial gland and kidney.
Note : The positions of the sections are defined in Fig. 34 as A to E.

(A)

a1 Efferent branchial sinus=pallial sinus £ Ureter
¢ 9 Renal vein h  Afferent branchial sinus
d Pericardial gland i 1 Reno-pericardial canal
e Kidney j  Supra-branchial chamber
(B)
a g Efferent branchial sinus £ Ureter
¢ 1 Vena cava h  Afferent branchial sinus
¢ 9 Renal vein i Supra-branchial chember
e Kidney
(<)
a 1 Efferent branchial sinus=pallial sinus f  Ureter
a o Efferent branchial sinus t  Afferent branchial sinus
b Pericardium j Supra-branchial chamber
e Kidney
(D)
a 1 Efferent branchial sinus=pallial sinus e Kidney
a g Efferent branchial sinus h  Afferent branchial sinus
c1 Vena cava j  Supra-branchial chamber
¢ 9 Renal vein
(E)
a | Efferent branchial sinus=pallial sinus e Kidney
a 3 Efferent branchial sinus h  Afferent branchial sinus
c1 Vena cava j  Supra-branchial chamber

¢ 9 Renal vein
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PLATE Y

Fig. 36 Quasischematical representation of dorsal view of the part around the efferent branchial sinus.

Fig. 37 Vertical sections of the part around the efferent branchial sinus.

Note : The positions of the sections are defined in Fig. 36.

Fig. 36 Details of the afferent and efferent branchial sinus ramificated from the trunk in the inner gill

lamina of the outer gill lamella and the distribution of blood vessels in the gill.

Fig. 39 Details of the gill lamella.
(A) Gill lamella to see from the inside of the gill lamina.
(B) Vertical section of gill lamella.
(C) Gill lamella to see from the outside of gill lamina.

(D) Horizontal section of the gill lamella.

Fig. 40 Schematical view of the horizontal section at the part near the ventral margin of outer gill lamina,

after removal of the inter lamellar junction.

a1 Efferent branchial sinus=rpallial sinus kg Inner gill lamina (left)

a3 Efferent branchial sinus k4 Quter gill lamina (left)

a 3 Efferent branchial sinus | Inter lamellar junction

b Pericardium m  Afferent branchial vein vessel

c 1 Vena cava n  Efferent branchial vein vessel

¢ g Renal vein o Branchial vein

e Kidney p1 Gill filament

£ Ureter Po Inter filament junction

g Aperture of auricle at the bottom q Branches of branchial vein for gill filament
h  Afferent branchial sinus r Canal in the efferent branchial sinus
i Supra-branchial chamber s ; Connective tissue

k1 Outer gill lamina (right) sy Food groove

ko Inner gill lamina (right) t Posterior adductor muscle
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PLATE X

Fig.41 Schematical representaticn of the posterior view of the gill circulation.

a ; Efferent branchial sinus=npallial sinus h -Afferent branchial sinus

a o Efferent branchial sinus k; OQuter gill lamina (right)

ay Efferent branchial sinus ko lnner gill lamina (right)

c 1 Vena cava | Inter lamellar junction

¢ 9 Renal vein m  Afferent branchial vein vessel
e Kidney n  Efferent branchial vein vessel

Fig. 42 Schema showing the blood circulation in gill lamella.

m  Afferent branchial vein vessel p Gill filament

n  Efferent branchial vein vessel q Branches of branchial vein for gill filament

o Branchial vein

Fig. 43 Schema of the blood system shown in Fig. 4f.
Note : Thick arrow indicates the current direction of the blood in aFferent branchial sinus and thin arrow

does the efferent branchial sinus.

a; Efferent branchial sinus=pallial sinus I Inter lamellar junction
a g Efferent branchial sinus m  Afferent branchial vein vessel
a 3 Efferent branchial sinus ‘ n  Efferent branchial vein vessel
Afferent branchial sinus o Branchial vein
1 Outer gill lamina (right) r Canal in the efferent branchial sinus

ko Inner gill lamina (right)

Fig.44 Schema of the right side view of the blood system shown in Fig. 43.

a s Efferent branchial sinus m  Afferent branchial vein vessel
c | Vena cava o Efferent branchial vein vessel
c 5 Renal vein r Canal in the efferent branchial sinus

h  Afferent branchial sinus
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Fig. 45 Current patterns of the water and focd along gill.

Note : Thick arrow indicates the current of food, and thin one does that of water.

a [nhalent aperture d  Supra-branchial chamber
b Exhalent aperture e Outer labial palp

c1 Outer gill eq Inner labial palp

c 9 Inner gill £ Mouth

Fig. 46 Pattern of excretion current.

g, Pericardium i 1 Reno-pericardial canal

g9 Pericardial gland (Kebers’ organ) i 3 Excretory canal

h 1 Kidney j  Supra-branchial chamber
ho Ureter k Direct intestine (rectum)

Fig. 47 Vertical section of the whole body to see from anterior end.

i Supra-branchial chamber p  Pearl layer

k Direct intestine (rectum) q  Prismatic layer

I Intestine r 1 Cuticle

m  Gonad r 9 Ligament

n  Pericardium s 1 Post-lateral teeth (left)
04 Outer gill (left) s Post-lateral teeth (right)
o3 Inner gill (left) t1 Mantle (left)

o3 Outer gill (right) t o Mantle (right)

o 4 Inner gill (right) t 3 Eminence of dorsal margin of mantle
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