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B WEWIOHER
Chapter 1. Introduction and historical review

RO THASYIIEIIC K CABTH Y, CORTLEREEIZOBEN OB ETHR TH S,
DYENCEES HIEEE EREICU T8 3300 8L D% 51icdif b (KURODA and HABE, 1952) 23, —f
CINBED S OWRE L, F13 &% - TREINDEENDINOT, FECIRED & I3 EE FER S
NTWEIN L I ICEDIN D,

Ur U FEROERIC & b N 6 EEES FUEN, EEMEIOKEZOR TRIBHOER S 2EET 501
Bt TH->T, ZOBOKAXIPLELTHARIEYROBTED HEE -, 2 EOEZMEED S OT
D5 EFHREINDG, BE, DYEICSNTHBRCEE LFREE SN Thd 7 v, 92, N4, 7
Y, m ) RGFRECE XEE ST, MBS OMBOBEBICHAE SN, 5 I LR OT ORI
WU AT S ADEER 54 55 EORILDNT S, BETELOFNA LS (R, 1955, '567;
FAEHAEIKES, 1939 JEEF, 1950, 51 ARF, 1951 HAR, 1949 #70, 1938 ; GALTSOFF, 1932),

SEICISUVT $ LEBOUR (1937), THORSON (1946) & (2dbROARICAER S 2 HER EBOMA MO b
DY EOBERE LT, 2037707 b UTHEER LD TH 5 5%1EHL, BRI, D
HEF EHBWELTAIE ORI ONTEIIEL, KEUTERPEL I,

M EEHE B O BH DT I B9 A WIS 1800 DK S v 5T h ,, € OFRME LIZHMERERITD
NTDHEDTH T FIICIT HFRIEEE UTHOALE TOREFRNTHICIST 2HEHTHH,
Crepidula (B84 % CONKLIN (1897, 1902) OEZBHHIHENH B, COED Trechus TSI D
MOORHOUSE (1932), Ilyanassa 173317 % MORGAN (1933), Patellaic 317 %5 SMITH (1935) /L &3
DL TN COPHTORAZECHER I, 2 I EOEINTEICE LT MAC GINITIE(1931)
it Alectrion T, GIGLIOLI (1955) i3 Naticidae ORI THEBEEN/SED» 5, FRETTER(1941, 43, '46)
FEERC OV TR 80 & O B 2 i1, A HO HER & NICIBEIC ) 2 ZREICONT,
ENLOEMSHICEL T LT - THEIN TS S DT, Plymouth 36120° Bermuda FT
LEBOUR (1936, ’37, ’45), East Greenland, Iran 5, Denmark K57 THORSON (1935, 40 '46),
Tropical West Africa T KUNUDSEN (1950), Hawaii T OSTERGAARD (1950), Florida <G PERRY
(1957) Iz X DEBEHH ON D,

AT 2 L OB TORLTRE - LTI OE»ie COOKE (1895), PELSENEER, SIMROTH
(LEBOUR, 1937 T k%) 2ERHTHN, BEEDHOSHBIC O TIZTCHANG (1931, '36) 1L d
RENA LIS,

DBV A > TOWEILDONTADL &, BHEEEENENTLINE, FO—MO3DO»Y I &7 X5 LT
NAHORRIBMILE L UT—iclU g, »pahEBEsnnick s T R, 1907), TORDHiic
LoTik2, SOBEOINBREMMC AT 2ZINATHELIME AN CDRENPT IV T A LBV
WHEBLEFRINIBEHEE DD, WIN COEUIONBICRZE L A TR LNIZERTH B0, Tihd
DOIFFLTNTOEEEEEOEHT A2INCE T E 2D T h o CRIBAYI L OB E .

FREERRIC 01T 5 BEDR DR BE 9 TSR 00BN THIF U M ENC N T 19405 & T B s i 3
NI O DT T, Uk BONTTRIDIFBICONTIIT Th o 70 ST TR (1895, '9%)
13 Siphonaria 35 LI7 X 7 7 v DINT O THRAEFNATE21T50, BB (1896) & Vermetus T, %
E(1899) 127 3 ¥ I TZOINDYAEIONTOBERZR 2T o170 B (1899), fRE (1907) 5
BRED Y 2 &7 X RTONTEHTEROEER R - THRZH#EY, FFF (1915) &34 OEINGTHEIC DN
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T, BEE (1918) 134 20 5 5 A DIEIIEIC DN THIBED AEERBIR Uiz, 225« HFT (1912) 2
ooy IR T E LI S INBO LS O T O LTHIEL, 7T 2 vl TH D T
ERHELPIT U

BT, R (1933, '34), MR (1933) REEESBITDOIY, & BVIE-—EC N THE, BRI
T HEF R T, ISHIKT (1936, '39) 13 Crepidula @ 2 B0 % Z ORETNAEE % 2EMI 4 U LE S
ERXSEBE LTz, 19404EH 1 D HE L OFEIC OV T WEL Iz N, REHEYE EERco)
I OVFED BEMEDEM IND L 91878 070 THHOHEZDESEDE LT, HE(1943~'60) IZHETDH
72D ZRMOBEEIC DWW TR TR EREZ2E LB E CODBTOMIEREH L, 55 (1950, '52)
DA BIL 77 CRICIT HARECET 2 FIIERE LR ST L CAKTHY, ME (1955 a~
d, ’57 a,b, '59) WHAEOEMETH 5 4 < 44 FHEO 3P, £ OEETING OWPOREDLLED
JERE, BRI DNTIR, MNB (1957, '58 a~c, '59, 61) @dXELTE v ¥ CEOBEDECDNT
R 2 mE LIz,

CORYP, =/F7E FETHE (1957), A= ¥ TER (1953) OBEIENH D, D EZE s
A ERIBBEOATONT ThH 25, HBUES L OB T B (1937, '52, '56, '59, ’61), ABE
(1940), #E (1955b ), #EH (1960), HAMATANI (1960 a, b, ’61 a,b), KAWAGUCHI (1959, 60) 5
ICEDWMED DY, WIFNEN, JE, hEDER, £ OVTERL IS
PR~z X 5, AEES L 0FBEOBEREEICKON T, BT THRE L OBEIChIZ-T, #1
5 D 2 T DUV TRAEDLAEIZET 250 NI b 53, Cid 2BFEL THIRL, BicREk
B IS ORE EAERA LT, Mo TEYS F3 i, ¥ cET 28 E LT, Ko
RiITBECHWDHBIHITRZTOND,

COWMBUCHES, FE IOV EBICERT 5 EEE EED, FCRE U 26l L O I BERHEL
TC 20 AT, PEEMOMIEEDOREIC L > TERIN OB DT, 3EM, 7H, 59FHCHIZ 3
IS8T DT, T6 DE, WMORMRG LOFHE, MhHECEd 2 EHC OV TRIEN itk 2 17
IT-72,

LN L - TINDERE LG L, BAIL THE L, BECRBINICER T 5 & e, BN & s bshiE & o
B OWTRET U TERFN DI NOBRE L Ulc, FI0ERIERTHRIIL 5 o It ATRER T AR,
—IROFEIREBEETEIIU T, COL 5 U THBEECEEZ~OEB 2P D, dAVEARLHALND
R &« DR 2 BIIT 5 FHY 25 A THREHICIO 2 EEEDEMERE L, Foa, 749, ~vs
N7z E, BREBOERBEIRCETAMAREET AL L 2BENE L
FEIOD 5 BIFICICAL TR T AEEIE S X 5 hF, N TN, YT, UKL, b AaFES, a3
HEHA, VaTUFs UDENA, PAFA, TUFHTETA, 740 P44, kIR T A HAITE
UHEOFMEREOER, ~F2Y, UFPrvsvUNE, YVovahd, COHAO—FE 7 +baoy
AD—FE, Fav LRI, Yoi4, A 2HAE2B»EOTERE FHEEDOR O, I~ 43
VRV CORBEIBETH S, STMNCBOMIEERCL > TRE SN TO LD Y B 20O T 4 %
T TR S R RSB U 7o,

WMEPHET HICY - T, RLOBEL D CBEZTE S ARLOPNECTON TR L OB 5 O b - 17
M KRFPEIRZE AFEE LI & OVC YR IART AR AN % 72 & a O3B & TR 51 - 12 KR S e
SO UEL L D ol 2L BT 5, SI0HR4HL D BAD CHE & Cle TS - 1o /KEE AR
RS, BA LU RO U, B L OB EOREICBEL T OB E CEE R i
[RERFB R L, E R Bl -1 & O SR E S BYIRICH U < 540 % i
Ul % ST, BRI DA CEE R TEC 1T BOKEETTE A F— IR, Ju A st i)
YPBEAEI ARG, RPERE TBE S || FIEREES, SR BERFA I F PP A BRI 75 & O P K e

_.19 J—



234 # 229 73 KRR 12 (2,3)

WA RIS, AR - T ORI R L ek o ToR RS BB MEE G, TR
KRR FIRE, BB B KEEZ P HISEIERS, BRERBURKEETZEFT/A B B/ \RBIS, /KPR RS S T I
WF&“WD%<Wﬂ®a%%¢%OU%:«/nwa/ifﬁﬁ&%ﬁ%%ﬁﬁTMmamv@tmw%
EROINEEATEIC S D B A BRI CEORRTA S, BICRERTROME 2B 570, FL TC CITEEDH

ZE*"&"%@J ) o

2% PIEMEE X OTHE
Chapter 2. Material and method

ATFFIE M TR ENER L, 1 BEIIE L IPEIDI & A & 131955 5 19626E 0 K 10 MICER
HUIEDThY, —Eizfd 5 ORLEZRZIT 7205, T J)ﬁ#wﬁ%mﬁﬁu S TIRHOHREZIT &
LTI ST BHEERN, WAEICEIT A TR, NS X A BB L TEO—MERMEL, 55 FRERITS
AR R BT DII AEERRET A L0 %wuo@%@%% , =R, AT L0
YEEIANE, - VT, F LRI, AN L O, & bhiMD»TwmmmﬁE®@%

1557 165° 1757 136 M”14 148
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Fig. 1. Distribution of sampling stations.
O, by other authors.
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Tz -tz B 1 ). BEMZILERO 200m FETELNII/F I E FFOEME, B &AL 100m
LIRS, BT TR T 2, 3 m hEE TO OB KT 2 L) 5. UG EBEOERDTNC O#BEITERL
THY, H-THEIS CORETITNE OWEL, MENLEBNASD THLBEITL b
PEMEIOBETER, KFBEEHG N7 77 7 o T X AEKTERER - 1723 00 % {, HRTiZER
TR DLV CTERE, BRI, e ouil, RS S X ) EERBEITEREL T BATOH
OFECY TS, TOEHERZEEVELNRREERLTE, BE 74 788 THE I L 5 i
BLUTHEL, Z0O—@REHICE~10% &< oHhH NI 70% 7ra— v TEEL, —EidiEKe
BUTERZCEDLRD, EEERGEICHL I, '
FEONAS J ORI DBIBIC Y » T, —EREREHOER THIEEN TE 2 8% L, FIBROR—
AT SN D220 E 3 DRBTEE 2300 THERANTIE NI, BAIC L - TISIKEERERBIODES
BUCSHES DL 2~ — T —H—%, F7 Wl ETCNEOR2ESTETL, CHICIZ2AILTE
PRITNRIECI A ORIGE 2 5F o T2 EBREPNCEE B - 72  OEFUKROAIERIC AN D D>, D DU
1,2 BC &IWHRK %S85 6 O L33 TIRKIREB CHAE 2 61T X470 REHZ T ORI S - THRD
RERE, MU, $EOREEER S OWTHEIE LI, 09D, HEETHRESNIZ 2 v 74 FO
IR T3 2 O— B2 ATEERICEE U CEGEE 2 172D N E EREM L, LRIk THRAeRHEs L 128l 8
hotre FIWHBWNNETHALZFLE, NINTIYE, brtxaie, FilAsin, JFFLEFF
D ETIERN 0 cm, &3 25cm OME Y I A KFERTIAREBO 2 2B L TEBORM 2 HBEEL 7T
D, 2 u T UETRAKTEEAA L — 24—, -l ¥Far a2 CLAER (W18°C) Wk, pH E&F
($98.5) 1T L > CHKREMIP 218, INHEBT2W - T, & 20IgIRRREL TAEREAL LD HL
THRTZSERIN & DT % HLBR A L 720

—FEEECIONTIRY =, HEE TN T2 EEMORAET L > TATEERZTR 12 T
IO LEEOIIEN D 2R84 FTEER v o — L —DOHTEED, L RIEEEK CREDREL Itk v e =T
KT > TIEEREKE pH e 5iiigic FR S, Ikl Lo e Ao pH ERIT & - THEFEIL
I8, MERFOWWEAERLUT L, 2BMRE L. 2D OIMEBEREHIC L - TRB Lo T & 2 iR
Tofg, TE B TEEEK CRIEREIEL T 2 X LIRERLODIRNGIRT, KEy v —v —OHITEL T
FELE 2 MARE S H T2

CDIFEEC L O BRI DN THREICEBD S ALADE 2 RS BB (E 5 C E DT xice T OBEOIRIKITIE
X EHEEOBREEE 2 RIS 4 T EE KO —EITIEL, I T OEINCBET DEERHEis A KA MDD
WIE T 2 =9 = H— 2 THE > TEREKZHRI Loy « — v —DANCE LI,
CDEIRUTHRE LU ED & 28U TIEIALMIGET A S THET AL P TETL, 239,
LD EREFERNE XN Tz 2, 3 OFF TIZACHEIER 2 11700, #OTE 2 OFFSA & IR & 7 A H 7]
EIRIEIC, SMEHEIZE LA OEA, Ve~ —MT 1 ~3 BT i BREREPUERL & THiBIC
B THOK U T bk T, 2 L T—#oBEBEEEI/NEO x 7 — 8 o 7T DR L TROER S
F XK AR T - T TE L ice BHT 13D B0 Skeretonema costatum, Cheatoceros simplex I3
EOWANIEEREE R G A B e & o eSS ORI MR T XI5 - 720 JRBRARTIELEDSETT U LEIHY ATE
OWET & 75 - T AT 2 IR0 E & AR OOy 7 A B2 AL, o BRI HoM 2
2= T H—F OB BPHY T B RV THFICETL, CoMTUiBEL TEN DL DFEHREE
BT, BHINCDIZ o THBE LB TIRALL T 68 1 7 ASZBL TR 8 {HIET 5 5 TRl
HTEPBTHI

i, BHSN TN L0 BRI S O, SOOI Gl €, EiAEic /BB 2 EE
DS BLINPELT ATRELERZ 3 5 L EBALNIE L OFBICONT, Z5 N ICEREORER %
ZHIREL, N5 OO THERCEEICTE - T 5 I L N2 T < BRI &, M8 LTt

(‘b

igl _—
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DB R, MEBEO—HTH D% S > THERZRELIS

ZOEEFRVT Y CEERITE -1 4 M B TR EEER  — & ORI T2 0 NA 2 ER L TR
WEET &2 9L, v e~ v~ THEROIEO—IEANTIHEG TR, COEHOY v~ —IT
BUTHKT 20 LB L, £OHICERITHET 2 EIVETHA 2 ANE 34 CRBORE T
2o COLITUTHIYBIBIHAEETZORECHBLIIERRREL, CR2@EOREER $ T
I ) ) — s R 5 o THEALE 2 I UBEDS B3 b RIS & A E— R RA D EEME
ICREEEND L BEMET CEEL T, 7Y NOMEER AN TZOREZ RN 72 BICkh: = 425
WTBEY FEEI R D B 6062 M C TR U s LR OB 2 B FETHRL, CodIIKL
T L NI E OB A L —HT AEERRL L BR, 195528). CoRPELOREPD b BIE
LTI, RS SN TRE L 128, —MOBIBE TR & AR S THE 4L L T L ERON
B MC—REE SN2 DDBETFINABENSH Y, CIUTOVTEHESZE, v ey Mo THE
HRUT O - THEL. TOFME &~ 74 FO X 5 CEe e BT 2 BEOB A TIBICHL)
ThadLicHbns,

Izis, LROBEEERPFEMAB RO v — L —ZZEHEL, CNRRROE EAEALIWEITICER
FGE U 7o BT, RO 2 WM ioun 1o & 1 o TENLIENT M S OO IsgiBsE g L g,
OSBRI L 7o 2 S EAIGIBINL, 135 C LIss DR BT B BHSTENEY bz DT, HEOR
B3 78 BN ARG, ORI 2 5 21T LT,

BoNIINT DN TR &R, IERINOIE (3, #HEYOREGS OV L 2FICHE, h
5 D3 H ORERICH > TS 2B DN T B L, T2 ENORE ST~ A 70 4 — 5 —TFHl
UTZe

—HOINBEOINE T Z OFRICEE SN0 ORBREZEIIL T, ENENOHBEEEA LT
LT LY ZOEIRHET 2 FHY L U, I TIRIER OO R S L TR BRI R
T AR E Uite MMEMEDRATICONTIZEE L THEEORR, EMokE, WEEToey, R
filf, SEASIOERERS L E DRI LIThIz AT OV TERER T/ o 10, BT 2LIEOBERRICR
W 5N BHANS, AR EFEL T TEET X 2EHBH D, BOBRIICY > TED TR B
OTHINCER 2> TBELUIZ. PBROKRS SRERE D IHEE BaEs Y, cote, )
T X OF A S O F DS BEITONT g L THEOBH R HEC L, BT, mERD L EEE LT
ZOREORR, BRHERBROERT & Rt 558 L Ui, |

B3 I X O EINMTE)
Chapter 3. Spawning habits

31 B I A
Spawning season
3-1-1 ENEREDPENELUZOAE
Aims and method of clarifying

HEPERE B OEEINA 2 2RI DN T T A C L IREL, D 20 EEHCIR2ET L Tk
DESEETH b, HICEEBOREICY - T L oFE 25 2 OISOV TREL Tk iud 0
IR D L ERBIEEENI. T8O G, b ORI ERCEET 5 C ik hEIiT L
TRIRAVSILBFE R & AT T, ROVCHRREN, BEMEEZGCCENTEL8DEERADL. DD
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WIZEICER U TEBRICHT A BEEHORROH 2 BET 5 LICENRENZRET A I BHDT
HhHo

MEEESHOBE, Z ORI EEEE B OETHE ORI % BEZENITC S 5 TR THEIT L -
THET 5. Lo, BATEREBZEIN ZINRONBEOREELGH LN T, Ty - T IR
b LBEERBICHAZLENTE D,

R (1907) WX, 7o 7=, 7h =iz Tidshe L o BRI BRI 2L, A/
> 5 ERIBERICH H 2 ANV TR RIICIREE 218 2 151 — B DIREE T L » THZbN T,
BEVRIFRTITE 510 FERRIT 5 & U TR~ 5 3B a1 on, FoHFEEESIC L - TET
BRI 5,

EIE~CHE, BREREOL L 0o, JID L B BTGB LTLE 5 DT,
GRUTCHERE 218 B OIS e P REETH D, COIHBHOERERO 2> TN 2 EMEE Tz,
B DWITHEBUAIC L - THDRB2HEST D HES—BICE LN T A GREF, 19395 358, 1952). C

Fig. 2. Sketch of visceral part of Turbo cornutus, in

which the measured position of gonad thickness is
defined. A, dorsal view; B, section at T; [, liver:
s ¢, stomachal caecum; s, stomach; g, gored; r,

radius of section.

D XS BHECHT DTEOHEL LT, 77 EOL ) WERRHEEL 2 { T 4 5 BEI AR D
DTN BB A IR A 15 4, B L OBETIE ZIE 9 ¥ 272 ¥ TIREO— % SRTHEL 2
09, EBOBERCONTHEET 2EDD 2RI DIEZIZASE T 1953 EFp S BHEZTTIThI
hFRHMXTEEUIZEZHOY ¥ T DWTEED TR - 12 FHEIZROED ThH 5,

TR O 23 4~ 5em OREICET 5 L EEITIIE & A S BREL T B DT 4cm PO MKIC D
WTHE LI, 8RR AV~ v THEHET 0D 20EEBERTHITR2HET AL L RBICRR %23 &
I ENTE, TO0 BT FRRTERT 2 X OEMER 2 MEOTR 2 L 90 &2 L 3T
ELERBDH B, TORMEO I L, —EEBMTONTERET 100, BEPLBELUELLEBROEE
EEERUML (E2R), ZoMEHmECW TITRSEmICET 2 £THE ORBEIHOE X 2 k]
EL T,

C OB BRI IR DT S PR EOHED - DL 50 S AAR IR E U+ TR LT,

e BB M8 O FI & OZAL % Ll U CrEL 12 (8 3 ).
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Fig. 3. Seasonal variations of gonad thickness in Turbo cornutus.

| "7, immature ( >);

temperature,

T DTN AR RE D2 R BUARIICIR T 1 DO T T AR TH BH, T OELORERIR B E I
S THEER SN D IR B OFTEIRGL, Hﬁwmﬁ&,ﬁm0&m&@%¢mcuké%4@Hwﬁﬁaé
@@—ﬁ?&@ﬁcmﬁ@ﬂﬁ@@ﬂmfé«@&%%ﬂﬁwm T, B2 MET 2 BEISHETE S

é@&%%éo%ﬁ%ﬁ°ﬁm(wm)u%*ﬁﬁ®ﬁm7 )NTLE&ﬁM@D&mJoLFW%
RERL, CNDERETESFR TH D AR, A REL (g —¢xw@ s HIREERNA L L
REL T

o DS LT, FREEENSO S O TE, £nb O 2 IERicUE N2 B0
RERER RN, SROEEERCONTHD 20 THEET 5 C 2T X DEBIHEL 7. 8
1955 £EIC 4 < 7 A Fip 2, 3 OFREET, 8 1 FOFRTE Y FUERE R 5 DICHEL, TREIICHEHET 2 I
DB, FMTTE F 2L B ARBOTE 2R L T, T ORMOELT BIRIED b EEFNREN 2 ¢
T AFHERE 517,

Tabls 1. Change in the developmental stages of the embryo in each sampling of naticid egg-masses.

Stage

Species Date Early cleavage Blastula or Young velige . Developed Hatchin

: y cleavag trochophore g veliger veliger < 9
Apr. 22*% 5 11 7 1 0
Neverita vz 0 G 7 0 0
 May e 8 24 13 15 0
vesicalis PR ] 1 2 0
#o19* 4 12 7 0
Neverita * Mar. 9% 17 3 C 0 0
reiniana | u  23% 3 3 5 1 0
Natica : Mar. 7% 2 11 7 5 2
adamsiana Lo 11 3 2 5 6 1

%, Spring tide ; numerals in columns are number of egg-masses.
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TEbH, LAY A ZDLIICRETINCS D & OBWIHEE L5 3B VWS 2RT T &2 HEL,
Lip b & O BRI 2 B A C OMEBBIEORETH B L L 2RT, NF Y X 20BETIZ3 A
WERHEN T 20 FTATRPPRINTE DN TS SM I, v ¥ axs<i4 TR 3 BIAL D
B IO SE OIS LIS < D b0 O TR Fir > T b 3 DE EALND, b
b, 1m& AR TELBEEZLEDLNT L OB SRS 4, Hioaitd 2 2 I B ERH
PETLEETRCOLEIC L > T/ b IERITBEA 2405 T E 3T 5 %,

L, ERCLLE=— FOEBLRNEORESE L BRBESE T TOREHEVHM T 5 e, BWE
W1 2 BEH & OBBEIT OV T IS 3 ERIT R E 5 B |

BIDOTEE LT, BREMTEEVLCCAATERISHERD 5o CIUI NIRRT L > TREINEL 2 5
EDLLLLTETHDPL, MOBEBETIEBOAETHDT S ERELY, BHEGEFTEECELN
Do VHARTEHA TR ZOETEBRIZHETRARMNCL IS 1 F 2R EILEEICHI o THREL Tis
H, COMBHRTIIINEL LU 1IN EMSEMICEEL T REREENPZED LNEV. UL UER
e, BAOCNOIBY AU TEZREOELT2OLNNREBEDS Y, I EARBLTLRAEDHRT
PHESFEEBITEONSNEEIE LA LI, TOLIIRE XITRBHMOGRMLENEBLNG, T OHEER
EREREERRE OBEBEPEREREBAL LN L0T, ZHEAEESRLY (11 AREr» s 5 BRE) 2—ib
EIHE U, Z09 DRICHROERB Do 2~4 B2BEE A2 L1

312 BERHCHBITBZIERORR

Distribution in a year

FIROEIEAHEOTTRC LY, EEPRDIZE O L EEDNRIC L > THIL N T A& OEEIIE] 2
FHC LY L DIOWE 2EKTh b, EROSFERIIBRT 2 VL OMDBEHRP & ZEd 5 DITH
BERDTRD 4 DOCKINL 120 Tob b, FUEEMZFEE, F, HEEE (B) @32&L, Lol
PSR 2 i A 7o, BRI 2 B0 CREEN DL L, e — BT U CHIR D ORASEMS EE AT T
CNZ2AEMELU T,

BRCEHEN LB R T 5 &, BRICEIRT 2BV E LS L SEROBEEHI 60 %% 5, N TH

Table 2. Spawning seasons of the marine gastropods in different seasons.

Sea Spring ; Summer “ Autumn { Winter ‘

sason Mar. ~May | June~Aug. 1 Sept. ~Nov. | Dec. ~Feb. | Total

v : ; : (%)

Water temperature( °CY* | 13.7 | 22.8 | 23.5 | 15.7

_ 4 ; 10 ; 3 4 ? 21
Archacogastropoda (19.0) (47.6) . (14.4) | (19.0) | (100)
; 4 28 i 0 4 | - 36
Mesogastropoda Gy (7r8) (o) | (1.1) ¢ (100)
Neogastropoda 6, 28 . ! - ! 2 | 37
- (16.2) | (75.7) (z.7) | (5.4) . (100)

. . j 2% 20 1 4 51
Opisthobranchia L (51.0) | (39.0) (2z.0) | (8.0) ‘ (100)
Total 40 86 | 5 14 | 145
(26.9) | (59.4) : (3.7) (10.0) i (100)

* , Average ; numerals are number of species, and those with parentheses are percentage.
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293 27 % TEZEDOH é R, 2EWR I OHEOEIOEDT 5. INERBCOWTHS &, FUREEE
BEEOHEMTE L MALL T, | DOBEICERT 2EEHMO 3 DO LD L BIIHHREEE <
OFEEITFBICENT 3, PEEMEEFEREL I SO TELUERERL, WE L S EFIT 80 % i<
ORELBEINL, ~ OFEICERL TENIITLON S RERINEHS X coBm»RITD, FRCE
B9 2% & OWEHLI ER EHTHE L L, BN TR

DI IR~ 72 BT 38T % RO IR T 2 O BRI L » THEEN A TH A O 13, MRKOBEEIT L - TE
WERSNAEAPASNEELZLNLOT (UL TRERTZ), Lit4BOREOST L 5
BT DN THRET L 1,

SEMC L OEKEOEBEEE SRBOZNEOMITEESTNHS Y, FiIFEEREL YL@ L, 2048
BIND. ERAE (19550E%) o HAMGINCH] % & iUl BFOTLKRIR &, FFFTOICR ST
BIDSEHKIRIE 13~16 °CTH Do —HEEI L OMETIOU 3 P 22~24 ° C THL . HEW LU
FLEFEBLPLBOHZN 19°CRECLTETFICDT 6NEDT, £nEN%eHimlds J ORRA &
LT, COMBBIERT 2 2 EORB6 L OB OHEERD I (E38).

Table 3. Comparison of spawning seasons of the marine gastropods with water temperature.

Archaeogastropoda | Mesogastropoda Neogastropeda Opisthobranchia Total
Group -
Genus | Species | Genus | Species | Genus | Species | Genus | Species | Genus | Species

Warmer |No. 8 13 20 28 21 29 15 21 64 91
season
19°C< | % 73.0 62.0 80.0 77.8 87.5 78.4 44..0 41.2 68.1% 62.8%
Colder |No. 3 8 5 8 3 8 19 30 30 54
season
19°C> | % 27.0 38.0 20.0 22.2 12.5 21.6 56.0 58.8 31.9* 37.2%

No. 11 21 25 36 24 37 34 51 94 145
Total

% 100 100 100 100 100 100 100 100 100 100

* , Average.

L DT LIUE 4 DOBORHEHIE T, SIS T EENCERT 2EEVIHZIL, T@ ) bRiC
FREUESE, FEEE TR COEAYPEETH 3. BEECIMERICEINT 2 BBV EAT, s cEE s
WHORE? 2UZEUWTEZRT,

% L OHRBOFEINIEHEHE L VIHE 2, 3 CHVKRTHRbN G & 3N T 5%, —RITIZPIEN
FUAENHBER PR LI EBOR LB L TV AREBEO T TIEbN b, CIUCE > TIOFHEE MM
VBT B NTROMEHZINATNDS 3 0L Bbh b. > TREEVEINT 2K, HEKRE DL EE
DB Q TENRICH I > T KX BB E2RT EREZEALNT, HglRO X hECERIE EF
RIS IERL U KR O R CEEIIRES T b A b0t Aaan k). BE, HRTIEENO—FEE
(8814 3%) ThHW»ABY, Haliotis, Cellana, Patelloida ¥5 L Notoacmea 75¥ D J 5 IZF IR 2
OEBICHET 2 SEBIIIE & A Y —F U B EINd 5.

T & AREDIRG A ROMO B IS L CEMCISNT D b, £ OFIIHIHR { D, 8 3kD4
DOFED I B, FENFNOBREME UTHESERHAE UcgNE3E—H L T0hA T L, Eloim
HCILUTREBEIODNT EERLTONE D EE Y.

BISIEE S U CRIB2ENCE > TEZTZCD L 5 285, EE U TEMI L TR TEIRY 51
PEME O RS RIC OV TA D &, 2B kiR L 0 @ORIICET 28NS ¢, Ui

piiig=)
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OHELABOBERETH 5, FICEERDLROLIGE 2T L TEAIUE, PEEELS L OHEREETIR
FEE RN, R TIMEEREEINEN BN SN A b, FIRERE TR BRI ERT %
ENENORER L IEEORENEAROHEDOEN L IZIFT—FL, H-THEMED 3 >OEL b L EAE
HBOERBECHBNIGETRDEELD,

PLERRATZC 2, s ABEOBEOE S, DO TROMREEEL Y &  BESEENH L :EA LN,
ZAUCDNTIIHBERT b,

§-1-3 EINHORE

Duration

MEREREI e b & B THEFENTH 2 RS 2 OBAER T L, €O ENOMER R X 0'Z O
DIAS I SN TN BFEERR LS L B, C TR ERU ENHOHEREC LY, 253 B2 H
U TR o Rt D &, AEOEINHOE SIT D THRIEL TE%RT 5.

BEIVHORE S 245019 2 & 3 # AL EITh i 2 B & 2N FOIRT &g bh, nehidBEi
BIRM BRI TEALON D, £ OBRERANEIICEL, Hido ) WERED L OXTEER2 Y
B, CNSIFEINCBEL TR TH 4. BYRZZORICEREZALE L TENT 2R E, H
DIEBE & DB SNABNTN S [AEREL VNI L ENTE S, SEMAROBREIZNRA & &> TEERE
BIOd OBZ L HICRERILNS,

FFvay s sOENRAERLNL S VONTD EIRHEEKE, 1939), CHUSEBERZEITD 595,
BEVREL 22NN DNT 2, 3REMN T L 02 UIKRO X 5 BEENEHIT N5,

FHAEID S b, EEEREZOMBEEREZ L, Ky V44, h=vIVH4, THT=Y I =27 BSIK
F T INFHAREPCORIZANL N, (BEBTIZZ 0D, 4 <F CRTINCHESET 5, RIE
Dy HLEBHTE, Toava, Aavry(der=3) BERBT LN, FTNINRTA, BT THRHA
(ISHIKI, 1936) & CDEITH b [ERBITIE 7 A LA, VHA a7 404, a¥TAZERHLIL, TV ED
i v v (HAMATANI, 1960) % C OBNCAND Do SERAICANE, %I BIESIC H-STRUEEINE
b HIEEEEESVHAPEY b N5, RIRESEEICENT, 2R hI 2 TELSHL T E
FERUIEUEERIN T E (B, 1949, '61) O LOBE-BESEEN® L EDEEL D,

BEIRENIZ S < OBA, BiE, [REFRIICS 7205 » TN B 552 DEIFE L OB & B b 2 BEIZ &
EBL L —HIE L L o T AEEL R,

ERIOEIRI % § DORMEMIRE 2 & OBBEOE LTE U GHEGHEOMAN C L iI3m@mTh 5, FEIRTHBEN
WChHTZDFERIZ 7 V254 RZOMOBE CIICHEE IN TS L9, LEFEIT X 3 ZEOENDEPT
47 BRI D20 75 AT 1 D k& & BREMEER IR L, C b RIOBEIIBHCEEE L Thnd b ") O
BB 2AC LItk bd0tEbd, BIMEREO—E s 4 07 444 TIEHEN 8mm D5 h KE
TEHADREATRE O/ ED & DT BRTREL Tish, ChbDidEAERTRMETH -7, MEDREFM
BT BB S B C Eid, 732 EOREICES 3 F = OB TERCEEVRE L 7 (R, 1955).
JyAnTAHATI AEPS 5 HE TORENBEINZ 3 > IHBERRED SN s i, ok ) aERl
L H R A EEEINT HEESRINEIND & D EHEHIT B,

BEEOBI THREEITSY 2%+ 7 4 (RE, 1957) &K BBMVED 6N, 27 vy b7 47
5 UiE el b B DI o TSR EEIN T 5 (B, 1961).

NTFUCL T b, HEBIMEIRICHEL T b & H 6 L ABENEIC DIz - TENT 2 0%, OB EOIITHE
Tit, BERS L OBMBOLMSEE FRS 503 FEOEMCHAT, BKOEKBROREICKT 5 20%0
OFEBE LD 5PN T, BELRENE R T A2 LPREAC 1 2EBON 5,
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3-2 EINEH

Spawning behaviour

3-2-1 EREZOTH

Behaviour before and after spawning

FEDREIE OITEI %1 2 C & IXEEIPEAILIR & TRl L O LR S SR T A0 o TE DY T
BEILEIR THh b0 MEEEEE TIZEEIBICIRT. » CUERREDKER & 5 VS EEACBBIERE T 5 TR
S B A, FREEEIT DN TIERESE 2 < & v (KOITMA, 1959), ~4 L7 v i (&%, 1950, '52),
4= o3 (RERERT, 1939) BETCoBRSMEE N T, F& (1955, 57) dRIPV LA, 4
EHA, WLV =€) H4A THELRE U, $EEETIRBES (1953), £OErPOWHREICLILE
L DBIEEN A S5V,

IKEERZFBBIONE ORI TR, BoduciEte <A PEEIIREICIA O HEL T 5 BB 3 KT
BWET 2T BBENLIELIEA LD, CHIENB »ERT ABEOFEHTH S,

7o (BE, m%;%ﬁ,w&\@av$5(m:,ww)fiﬁ%@ﬁ@ﬁﬁﬁmtmab%@??
CTEVBEINTN D, HIEOEAITZOHEERERP L EINC, BEOTEIIINTHEIRE LE b EHIT
SRR EBEIN T2V S S &IN50, %ﬁ(w%)iCXJX'TCMKEU®J@¢ﬁ% 7o
FHRATICIST 2 FEOA R SEMEE CEAo T, FERTPLE Kﬁ/aocmémb@éﬁéo
DIBETH b, FEIPREITIZ AR T BIA T /KEE 50 em L& O EOVSITICHE) U INEE % B8 O BB E T
o MESEHSM A 0 EEOn A58 (2 ot 2 ~ 4 IEEOCIERED 51L5) OREINTND
FIB 6, BEEICED» > TRE LU IER 2 EE LICEL TN A DT OFEEPHFRIN L, ERRITPOR
X RIROFIDE I, NEFICEBRET AL LT 9504, savadd, FRAEITSIENYAN
T VRZERSHLN, INLENTNEBRTIRE 37 <=0 FEICE > TEINL, KERTIREERT
HN#BEBEL T2

CO&SEBENE, WM A EHUICIIORE CFET ST BINT B2 8 DD EEALI, FR
FHILETT < € RFETHOIRISIRIC L > CHE SN 2O RE51ET % & 3T, ZEEOBFRIT J % K
DAHIS EWIFE OB TH A6 S BhNd,

FEDRENIC A BN AFTEID | DICZBIRERHD LN LD, FEOTHEBEE B BB THD, COX
BHZR 2 KL TEIERZR hx%“Jwﬁﬁ%@so@@ﬁKQTécaﬁﬂ* BRIV B IS B I Mk
FlhRD Mﬁﬁfﬁ%ﬂéﬁﬁxﬁg,Mﬁﬂ%@%%%fn&ohéi@&%sz)#ﬁﬁ%ﬂéo

EFAREMEDEI OB LA OBEOFETA LI, 05 L@ MERA TR TH
%o COLGEHIARMITIT AR wh? O REPMEOATEFICTRA 3 N —RRE R DD R D —if
KEFA BNEOT, el TRBIRTRRHELT L, o TRz DI LA OMRERI ED
ISR Tl CNOF T X - CIEE 2 I TS 20 L URBRGME 1, 2 W&, Tran oI~ =7
OIEIFAERAR R L PHEOERPNICII BRI T EHOEATTII0 & D3 HE THIC S THREBE U IERTD 6 1
AMT (THORSON, 1940), M OBMICHEN It T %, 272 ISHIKI (1936) I Iude 9 744
A TIHED S AT ER R U o ME T Ir RS2 o 12K 3 2 & SN TS DO TAETII LR D
FHNT X A MEREOHBNIREE T D S 5, CRICH - THIHHE T BN/ NEORE HE DR FICHE > TR
BMEOHEPICIEAT D, 2vF, 4 R=2y, LAY, AXHARLIE T I 20 n TEEPBELIZELH
I LAuE, HoBR Mo ETOR UM 2 EL TRESRZHEAL TN H OB 5L, T Ok H
BEHEBREN L S Th oo, N4 (2%5&?’», 1950) DAZERFEIIIY 50 B & IRV THEL 5800,

ZRUTHhGEINT A TOEMSEEIZREATHLN, sFFreFd, $2/NFTAB8L e x4
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voulp BN B A, FREL TS 3 EERBL I T LRI EEH L 12, FELERREOT
TEELUIZE CACINE X H 4, 4 K20 B L0 v 4 V3 SRONEHLEREIN TN LHRT, £F -
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FERNG % % TICAR D A S SEBASINIENE O LHRING, CIUCDNTAAREZER?2, 3 HTEHE
gL (55, 1980), Zice Ax UK ITR s AL b 7 RS THEIEIIT, Z ORIz E,
B TR s i, 2R & FEDN & ORIIC B Ao s heid 32 £ 3TV A5 (B, 1953),
oo TETRELZEODLEI Th b,

Pl BIE CIRMEEREOEAR TEESZRNA SN, 7 27 7 v TRERICHD 5> TRRT 2R
MBI VISR TEEINLD, Coldhrdy i vy (B, 1956) O 5 KEWCEHICE»OE
ST 2 BERDSEE LTI 5 B, 2<% FyH4 (KAWAGUCHI, 1960a) Ok 95iC 2 @A TIEHIC
Tlebn b2 EBa OBaNd - T, BIEEEREL L CRTENER L, # 7 <Y H ISR E
ICRARIAL, COth7 HEE-> TERT 5 L ®EIN T D (ABE, 1940),
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DIPREINIE & L B LAV o To, CHRBBEOTTRONISNERTH A S, 7 e 7 v D& ) IC—RBFE
{75 HE RS T HE ) 2 W U OO 2 T/ KR TR 7% (%, 1952), - TEZREDTEDNIZNT
O &5 BB RETIE, To& AMEESEEIRL T MEOHUE DT b s NI oFEE S I, &
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LS COEEREIT, CL OIENFINLL SO THIENS N BETHERIN TV ERPETH D,
FUaH 7 BIE - B804 O - OB REENEEBA D,
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3-2-2 ENPOEH

Behaviour during spawning
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T L O BMICEE SN TN D, KETEINFRO A X 54 PEELUIZECAH LHOINERFEH L T 2K
FEOBEEICHE XK 2 ITET AR 1 ~ 25T, EEINTLL 5 O C O Tkt m b s,
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5-2-3 ENCHSIZER

Environmental factors affecting spawning
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Fig. 4. Behaviour patterns of the ovulating females.
A, non-transition type; B, dextral transition type; C, sinisiral transition

type: D, linear transition type; E, irregular transition type.

FHEE L oD & O TREERACA &  E DAL 228 A 75 RIS i A BN T A b v s, [Rl—FET 4 it
U89 53BN & > TR B TREHBIESHEHET 285350, INEABHRETH > THRICA LD L) TR

BSBIWED A LIV D o EESRFROEBNTR 5V C O & 5 B LREE, BlILOMAL BLAOELED

MRS LN E ORI C R e OEED ‘*’m%@u MET AR EEZEA MUQO ERU 2 0RO ERY
LHONDHVER ¥ L FRERE 75 & N icghRk L AILISHUUIRETH %, W THESETGRLUIZI I ITHE
AR ﬁﬂm}@ﬁwﬁmzowﬁ 7W%Eﬁ®~%W5ﬁW%¢bﬁv»%%dﬁﬁfﬁéiﬁwﬂ
Ditde

Table 4. Classification of relationship of the marine gastropods between the ovulating behaviours

and copulation types.

Discharging Intermittent ovulating type Continuous ovulating type
Copulation
. Non- ‘ Linear Sinistral Dextral Pt o
Transition ! transition ! transition lrregular transition type transition | transition P
type type | type type '
Archaeo- + Haliotis ’ ) ! Non-
d Cantharidus .
gastropoda © Tyurbo copulation
M(ESOQGS’EFO- : /‘lmazt}led Fi | R X P Z d Naticidae
‘ . icus osenia Proclava erithidea L
poda Crepidula i C h Australaba
! - Nassarius | ' Simple
‘ | Tritia | Neptunea conulati
“ i Hemzfusus Melo epuiation
Neogastropoda i ‘
‘ | Babvlonia | Clavus
i | A ‘ :
! Mitrella ;Olwella
Conus
Opistho- }Aplysiidae Doridid
\ i ! . X orididae R
branchia ; Pyramidellidae Reciprocal
| 3 K copulation
Pulmonata | \ ; Sxphonar-
| | ridae
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Table 5. Tentative schema of relationship of marine gastropeds based on the ovulating behaviour and

external features of eggs.

Mon-transition t >Lmear }
> £ yp (lrregular) Intermittent ovulating type
] Isolated sular e
l Mesogastrcpoda ‘»i>‘ Neogastropoda { (Isolated capsu ag)

"""—‘—"—"”'W'*'[/ -
Archaeogastropoda l

“‘ Mesogastropoda l—f> Opisthobranchia
S — Pulmonata

Continuous ovulating type

(Serial massive egg)

Sinistral
Non-transition type —Dextral transition type— (lrregular)} ype
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H4zm EHIIOWEY L KT
Chapter 4. Morphological characters and development

of spawned eggs in capsule

4.1 EHINORER

Spawned eggs in natural environment
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4-1-1 NOELRBRMEIUCEHBRONRE
Distribution type of eggs
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Table 6. Classification of patterns or types of the ovulating eggs in the field.

Patterns Suspended egg Sunk and heaped egg Attached egg Protected egg
and Dispersive ‘ Adhesive . : i
types y Exposed Buried Adhesive } Sessile Sheltered Brooded
| suspended |suspended ] o
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gastro- |Haliotis Cantharidus
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’Me o . * Crepidula | T
©SO" | Littorina .| Neverita oy . Evenaria* .
gastdr:~ Peasiella Janthina Proclava Cerithidea| Australaba: Ficus Serpulorbis Planaxis
po - Rosenia N
Neo- Tritia |
gastro- Mitrella
poda ;Hemifusus
Opistho Odostomia '
istho- |
branchia Aplysia ;
Dendrodorm
Pulmonata i Siphonaria |
; |
| |
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Arrangement of egg-capsules
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Morphological characters of eggs and egg-capsules
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4:-2-1 EHINOERBIUZDEIL
Construction of spawned eggs and its variation
TEEEINES ERE 2 I D PHAIZ IS TEBEIR 2 R - TV A DIIPIEE (vitelline membrane) T, iU fist
2R L THBEREETHY, TRTOMCED LN SO TEH 1 REEIIE (primary egg membrane)
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TR & O L EMES  ONEEFIL, BEEEU THRBLIC, OBE SR TH b,
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Fig. 5. Tentative schema of variation of the covering structures of ovulating eggs in the marine
gastropods. A, grade of complexity ; B, typical forms, showing various representative genera
of respective models are as follows ; broken line in the model of V indicates the position

broken at hatching.

1-1, Notoacmea ;: 1-2, Collisella; Y ~1, Cellana; | -2, Turbo, Haliotis; T -3,
Cantharidus ; M-1-a, Littorina ; T-1-b, Ezolittorina ; -2, Cantharidus, Neri-
trema, Australaba, Halgerda : W-3, Haloa, Dendrodoris; N-1-a, Serpulorbis,
Amalthea : W-1-b, Habea, Janthina ; W-1-c, Cymatium ; W-2-a, Neverita:
W-2-b, Natica; W-2-c, Proclava; W~-3~s, Philine ; N-3-b, Odostomia, Siphon-
aria ; W-3-c, Aplysia; V-1-a, Babylonia, Ficus, Nassarius; V-1-b, Neptunea :
V-2-a, Conus, Hemifusus, Fusus, Charonia, Sydaphera ; V-2-b, Purpura,
Rapana ; V-3-a, Tonna ; V-3-b, Pyrene, Tritia, Clavus, Bedevina : V=-3-c,

Olivella.
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4-2-2 BEOH
Type of egg-capsules

Table 7. Types of egg-capsules classified by the structure and the arrangement pettern.

Structure
Arraﬂgemerﬂ: o T e o T e
Single capsular type Double caosular type
Freely dispersive type A part of Archasogastropoda A part of Mesogastropoda
Adhesively aggregative D Neogastropoda, a part of Archasogastropods,
o
type Me>cgd tropoda and Oplsthobranchxa

Serially connected type Nene A part of Opisthobranchia and Pulmonata

IESJ ?\éOYCHWEthziﬂwzanp%nwfwaﬁﬁéiaabnbéo
X KRS 1 BREE RS S k O8E DA EED & IRBEO T SN B AN OB D IPIT & o THIGPERLY

@W%ﬂwzﬂtﬁ}bm Ezfﬂ{ﬂWMEsﬂIw@M@Miqfﬁvﬁﬂ,HE%S%JOL%W
3ODEEGITKMLUTEZEADCENTED, CHNPHBICE 7HICE D LV TERBET S,
HOREERIOD 3 O 11 B S TOINEANC, L ORI ED DI TTEINEBHO D THS, T
OWMED S B, i OIS ENCE o 7o EHET 50 273, Froi s OEBEA S OEE D L
T EH M@fﬁﬁbcfﬁi B R S AL = L, A OSNEEDS LUV T & 2 S EE Y D —
B IS ECEEEL, Lip b HINCAE L OO A BE BB EALE E U, HERIEEESBORRS
B TNEES BT O e L AT DOMR () THEEINTONABAETHL, RIURLIZE I,
BEIPBERY Y IR B DAY b, L OBITIZEERID § D AR S, HINERII AR R
Pl D4 ERo & DI 511, e ?ﬁ@ﬁ%®~%ﬁmbéo% CHERNEER O B B e L O
D L N2ERTH I LA D, CIUTETE Lt IV—(3) OBRBERED DT, HETEE




YEEERE RO e FE 540 O INT ARSI HTSE 255

A ESPRICHB S LT B,

EVEROHTR S 5  OHFDES SN OUHBRETTH b, CORSHIISN T BT 4
SOBEVED HNB, H 1 ORRIFIOBE TSI S SEETIN | BN EOBICE>T
SHEEL, AaHA, VA ZHAIZE &< 5 A RO Z OIFFIA 5 b, 52 DFIRYFIOHA
ABE 1 917000 U BLERL TR 2 U TISBRIC ST 5 BT, FRLERIO b =% ) 34,
HEVEF T 2728 H L CHRBEOMIICIFFINA LN, CNLERVTN G HEPR L HNERE 2
TUB BTSN SRTD 5. 55 OTRFIOBAN = A FOY O w74 5L T
5B T 5 IR N R BRI 2 s L CRAERLNEY 2, 3BICERPELTHSIL T 55

BT, BrOBSHBEOMMTEOMRA 6N G, B4 OEEHFIEIRE 1, #2510 30RPI2 D
PLERBHCE - 1A T, SRONEDSTRICERL, CA6SET | D0k BRI 5Lk
PECIBIRIC 5 B U SHRICHFIL T B A Th b © DR b MBIEPIE 7 26 A 5 <74 TR 1V—
(ﬂb)@%%m&%ﬂéo%ﬁ&m§<fﬁbﬂ Bt 6 COROBETHOEADPHET S COUG
BEAIELS LR 2 { D 6B,

DA EbS 1o b MR RIB O IR HINEE, NEHATO b U R EOREICD > TA BN, Th
5O T AHEFIRE AR T,

423 IRERDINH

Eggs number in a capsule
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4-2-4 MBIUNEORTE
Size, colour and other characters of eggs and capsules
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Development of eggs in the capsule
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4:3-1 MORERBEIUNMEOEIL
Developmental process and accompanied change of capsule
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OEE (7o ava), ROBERSB(FH Y% FY =JF, e X Avn, FH=21) 5L > THIEBOA
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Table 8. Decreasing number of the ovulating eggs during the developmental process in some members

of Neogastropoda.

Species No. IO\C Steoe S
sampie Early cleavage Late cleavage Veliger Hatching
5225?2&2? 153 1106 16 (1.4)
gelfglse:cus 14 249 24 20 (8.0)
fifﬁf??ﬁ?Qta i 554 1533 1 (0.18)
f?fiﬁé@ﬁiﬁf 7 6742 5019 40 11 (0.17)
fgjf;ﬁ/x:&zﬂa 3 2399 771 (32.6)

Numerals show the number of embryos per capsule. And the numerals in parentheses are the percentage

of young numbers hatched out of the ovulating egg.

BOBDHEDONDE, LI LAlE TR 1| OB RN TS TEA» 588 5 i IR 3415 &y
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RIEEERG IO F a7 o B5DBEEABETH D, 77 = o CREMTFIICINT, mROBIHITHIE
h R WERFELEP T (FEEIHER), COHRTIEERROVEDA > TN b, COBE, SIOFE
HEFTICEE S IO ORI BE T X3 > 1205, CAUTIERS < Bk & 5 Z3—IRFF (3e2808) oz
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FEBZE/INE O A HTFLDS, FROBEH IS0 5/ ) BB KB S T b DC@Am%®k%§@£<
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HHLBEWETE Do FH U H 4T, MBRTERHKEOSRELDELUIREIEEL, SHABELIR
SXOVEER D > T EOEBPBEL T a5 (AMIO, 1955), CAUIEBATHREI T L > TEE
ITRRE BB REE DS, R s IRREERE 2 o C AT X BV DT, DBDER L TR TICBIELI
bDEBALND,
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ATk 3K, —~HOFBEEETRYEEEE () KXo TREALBEND L EHELOT, TNLE
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UTRUIZOWEB R TH %o

20rg

101}

1

Number of species (%)

25
Incubation period (day)

Fig. 6. Distribution of incubation period of the marine gastropods.
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Fig. 7. Developmental stage at hatch in relations to egg
size and incubation period.
%, trochophore type ; (O, veliger type, 15°C< : @,
same type, 15°C> ; /\, young, type, [5°C<; A,
same type, 15°C>.
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Table 9. Relation of the incubation peried of the eggs to the water temperature in Archaeogastropeda.

Temp. (°C) .Z\'Totoa_cn_zeq N. By N. . N. | Collisella Haliotii
fuscoviridis | schrenckii concinna teramachii | heroldi discus

8~10 22
14~16 17 18 18 18
16~18 12 14 20
18~20 7 16
20~22 6.5
22~24 | 13.5

%, After INO (1952).
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Fig. 8. Relation of the incubation period of the eggs of two
species with similar characters to the water temperature.
@, Notoacmea fuscoviridis ; O, Haliotis discus
discus.
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OB OHo ATENFNMMEL, FHEEREOSSCHL TNSWKIRZE TS BEMNOERRA LS,
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Table 10. Records of the developmental process of eggs in some marine gastropods in the dilute

specific gravity of sea water.

(1) Philine japonica

Water Specific gravity (o 15)
temper-| Day -
ature 24.21~25.49 17.34~18.67 11.87~12.71 8.63~9.30
0 Gastrula. Gastrula, Gastrula. Gastrula.
Egg-capsule rather - Quter and inner
Cillia recognizable, swelled, vitelline ' capsules swelled, yolk
l . None move. . -
begin to move slowly. membrane partly i granules dissociated
collapsed. i in inner capsule.
i Embryos dissociated
Most of embryos "~ completely, but jelly
5 Trochophore Cillia recognizable, dissociated, but the | covering still keep
nop ’ begin to move slowly. | development of the ' form, both egg-
rest progressed. " capsules not dis-
" sociated.
g) Trochooh f Jelly covering inelas-
) Early veliger, bilobed Srg: rOeFZ:oc;r:ilzarbeIL A part of embryos  : tic, o_ther characters
10 3 velum, red spot and Fsinﬂ A haIE“oF begins to move " kept in the same fea-
o statocysts appeared. o yb ' slowly. " tures as in the above-
= tne embryos. . mentioned stage.
o
5 Body mostly covered . .
Veliger in early stage,
O 4 by larval shell, red d . Embryos get to move ! D
s ¢ and stat - red spot becomes rather activel i Do.
% spot and statocysts horical er actively. :
| loar spherical.
o clear.
{ Veli . .
& eliger in mid-stage, ) - N ) N
o~ 5 foot rather developed, Staioacystb anC|re;dl aEy{?evipZEqsziarOd ' Do.
= dark red spot appeared, | SFOT aPpeared clearly. yos.
Larvae hatched about a
Most of larvae hatched | third of embryos, but .
A few developed into
normally, egg-mass most of larval shells velicer in early stage. |
6 dissclved, red spot malformed and rudi- 19 Y stager | o,
. but all of them
(excretory crgan) mental, unable to irreqular in form
blackened. draw bady into the ey .
shells.
All the larvae hatched Most of embryos
hatched, but abnormal | Larval shell extremely
out normally, shell . ; - :
7 . . | larval shells remained, | irregular in form, egg~ Do.
0.13mm x0.098mm in black dissolved ‘
Jiametore ack excretory organ | mass not dissolved. |
: usually irregular in form. !




Table 10. Records of the developmental

specific gravity of sea water.

(1) Australaba picta

vt
£

IR 12 (2,3)

process of eggs in some marine gastropods in the dilute

Water
temper-
sture

13.4~17.8°C (average 15.6°C)

Specific gravity (o 1;)

Day - [ - e — e e B
24.05~25.70 15.98~17.56 3 12.02~12.76 7.94~8.80
0 Morula. Morula. Morula. Morula.
Vitelline membrane Vitelline membrane
. ) eine U o dissociated, yolk
1 Nothing remarkable. Nothing remarkable. of eggs dissociated g;aiir{;z Csp;'ezild in
partly. <l
egg-capsule.
Blastula, invagination
2 recognizable, begin ! Do. ! Do. De.
to move slowly.
3 Trochophore, proto- | A part of embryos | Do Do
troch recognizable. begin to move slowly. @ 777 :
[ N
4 Veliger in early stace. Blastula or trocho- Blastula or trocho- Do.
“ phore. phore.
Veliger in the mid-
s’ragg body Covelred Many trochophores
5 b;/’ la;val choll oper and few veligers in Do. Da.
Cl 7 il o o
culum appears. early stage.
One eye spot ap- . . .
6 pears on the right [V:;:JO." veliger in early Do. Do.
side of velum. swage.
7 Iﬂ?r\é;gincz\f;esu?:tlvel>/ Circa do. Circa do. Do.
Aos] L an i . .
3 Most of larvae ready Circa do. A few veligers in Circa do.
to hatch. early stage.
_ -— —
Not yet hatch, right |
Most of larvae hatched,| eye spot appears in A rﬁew developed Egg-mass not
9 matformed veliger,

egg-mass dissolved.

some of the larvee,

the rest deceased.

larval shell malformed.

dissolved yet.

Table 10. Records of the developmental process of eggs in some marine gastropods in the dilute

specific gravity of sea water,

()

Tritia japonica

Water
temper-
ature

15.6°C)

Day ‘
24.05~25.70 |

t

0 Morula or blastula. ‘

| Mothing remarkable. }

5 Begin to move slowly E

in a part of embryos.

Specific gravity (‘o 15)

o ’ |
15.98~17.56 |

Merule or blastula.

Do,

{ Nothing remarkable.

12.02~12.76

Morula or blastula.

A part of embryos
dissociated.

\
i
I
i
i
i
|
i
\
i

i

7.94~8.80

Morula or blastula.

Do.

Macromeres and mi-
cromeres completely
dissociated and spread

| in capsule.
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. Most of embryos

move slowly.

and move actively.

De.

Foot part prcjected

Veliger in early
stage, velum bilobed.

Embryos dissociated

in most of embryos.

De. i and spread in capsule. !
Do. De. ' Do.
e |
Begin to move slowly :
oegin e Y| Do. | Do.
in a part of embryos. ;

: : ‘
Move slowly in a -
half of embryocs. De. | Do.
Grow trochophores Do.

Table 10. Records of the developmental process of eggs in some marine gastropeds in the dilute
specific gravity of sea wate-.
(W) Aplysia kurodai
I
Water : Specific gravity (¢ 15 )
temper-  Day B
ature 24.,05~25.70 15.98~17.56 12.02~12.76 7.94~8.80
0 Uncleavage stage. Uncleavage stage. Uncleavage stage. Uncleavage stage.
| 8~ 16~cell stage in Cleavage not C]eavage not ggs slightly swelled.
a part of embrycs. reccgnizable. recognizable.
| Eggs swelled, but
3 1or ina ggs swetled,
2 Morula stage in a few Do. Do. vitelline membrane
embryos. e Bty
not dissociated,
, f\ Fe}w grow blastula 5 5 Fluid in capsule
) stage, 3 macromeres o. o. slightly turbid.
—~ recognizable.
O J - . _ -
| S i {
= L4 2 macromeres ome, irregular Do. Do.
— ] . recogmzable. segmentation,
B L -
G i : Dis ] T If of dis-
£ ! ‘ Di lwonwogenecus Vitelline membrsne A h_aLF Clor eggs di
2 i progress in LT . sociated, the rest
[ 5 Do. dissociated in a part | i
- . development, some of eaas ¢ swelled and sprezd in
(O i rotated by cillia. ' 99s- | all over the capsule.
%o ' e - e vt -
I~ Some remain uncleavage Most of saqs
) 6 | stage, but the rest e S9° I . De. Do.
. segmented irregularly.
¥ grow trochophores.
I3e) - . I - e . e
o o o e
5 Al move actively. Do. F{UIEZI in capsule 1 Egg colour fade
. turbid, eggs swell up. | away.
8 Do. Do. Do. Do.
Some still uncleavage Rotation of embrvos
9 or 4-call stage, the - . Y% De, Do.
) not recognizable vet.
rest grow trochophores. ;
Most of embryos grow
10 veliger and moved Do. De. Do.

actively,
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DEFFULCEALS B AL, S8 L OIS S 2B RL, Cnb 2—HENLIT OPE 11 RTH S, HTFC
MR- TEERED 5,
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COEDOHT, INEBOELPE | REGTED GNL LM, 138 AEDEGIE 2 kEILLE: (B5HT
i IIT BRREEL B 4 LLOL“@L&mHéoC0%2KWMTWbHQ%$ Hid, FRERREEL EOBEET
HAOENLEMTH Y, ZCRIIGH T OBRBEPLBREHC & EERELTEILEEL D, CLTRIINEDES
Eid, M e OUIBEELSHITE O ET T IEL > T ARERED L, B ZNEORTICRENZH—
%iﬁ@oufhé%%®C&T@éoH%LW®%%%W%¢C§QM% TN BIREEZ IR T Bo T

fami@%o DIRGIS, FEINOREE »EY) Ao OHEIGTH 5 &, BHEOREREL L, PRO
RERYET S w®6®&?ﬂ@o%2ﬁﬁﬁfff6$”%i%@§&m,mém@ﬁi%uﬁ@%ﬁ
AN TE 4 KBS THEINABEPRETTH 5. UL UBRYOHEIC L - THE SN FH
L, IVEEHEE O L R OB TICE X2, FIEORENIHE s A REE R EICHET 2 70D 0T

Fig. 9. Schematic arrangement of phylogeny of egg-capsules based on the evolutive grades of egg-
protection and external characters in the marine gastropods. Numerals attached to the models

mean the genus name numbered below.

1, Notoacmea : 2, Turbo: 3, Cantharidus, Australaba, Halgerda ; 4, Neritrema :
5, Littorina ; 6, Proclava, Dendrodoris; 7, Natica ; 8, Serpulorbis;: 9, Amalthea ;
Rocenia ; 10, Ficus, Babylonia ; 11, Melo, Cymatium ; 12, Philine ; 13, Aplysia ; 14,
Odostomia, Siphonaria: 15, Pyrene, Tritia; 16, Chicoreus, Fusus, Hemifusus:
17, Sydaphera; 18, Purpura, Rapana; 19, Bedevina. Ag, Archaeogastropcda ; Mg,
Mesogastropoda ; Ng, Neogastropoda ; Op, Opisthobranchia ; Pu, Pulmonata.

PR ﬁwﬁﬁf&@o%%iWW$QMQ10@WPTW®%M&é%ﬁiéymt%16C&ﬁT&
CAUIBIES JOBBEDO I TAHAL NI TH 5. U J:OD Yo BN DA OIROERERITCAHA LN D
PRSI LOOMBRE &, HEE b 2 TINBEAN OSBRI —HT 20T, B KEE 11 RE WEN
f%%@%%ﬁ@ﬁﬁmﬁ“f%uwm,%9M@JDQGEmWJ¢éOD$ BN U B RIRN T

L b AR OSPEERE 13—, REERTIER SO OMBIRD 6D B ESH, REZELA
EDBL, MEEIOEE SRS L UEEREMCATELOBHRIZERN S B2 0N T HEENPL R
I DA EERT D, C ORI FIUSEBHEOBGLSHE ) BIEICED 3, PEBEERR S 2 { OEE
EBREE S o CL'CcprL,ccfm3M5%@ﬁ®m%L,wﬁ@EW@@@&ﬂW%ﬁ%Hsm
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TOREE (B 5#) HiIdAHT A, - THRET TIAILN TN LIOERD L0 D BT T, FMEEJ‘;E
D& BRI L OHEBEN, 25 okﬁ@ﬁf«a%ﬂfnmm@ﬁﬁtbc PUFFRAEL T2 & D RFE
DI, FEEE-BREDO DIV 2RDI2EE L %H§M£¥®ijmﬁﬂbﬂéoﬁfkmmf
@%ﬁ@%%wﬁbfi%ﬁwﬁi;l%%WQM£WAEMt(&% 1933). HEBOEHEO—F &L
T, BUEFEBETRIEEAO AL UTEELN TS by H 2 74BN, Bis T—RIChERED—
%tﬁﬁéﬂfwt@,Tmm%m(ﬁ%)h;ofw%@% J&@%wmﬁﬁzm%§m LoD}
DN ETERE LA & 2R TWEIZBITH A EBBELPICINI, BIKTREINGEHITHBNT
@,ﬁﬁ®Fﬁﬁ&ﬁ4ﬁ®Wm(w>Km%b,@@Eﬁ®~%&ﬁﬁ@%%%@@ﬁ@@%ﬁmmﬁ%
TVUDEBTBIOMEREZ D, L L4353 v i oo FMBREDITIEASOREED, BLRT YOO
Tihs, BITIRRDERE (3,6) b b, MEEHEO—E OBEEELR —EEBD HiLh, —THDRHERN
B U THRE AR & 472 INABA (1959,761) 35 1N NISHIKAWA (1962) OfER Tk EERE I HHE 2
BUTHIR U TESNTAD 3 4, BEE (n=12~17) PHEEHE (n=15~18) BEOEMIC L L2 -TW0D
CERERCMT 2, ERREHRBORS ZVFHEREE (n=28~36) &, FEiDVERERRHBICEER
B (n=9) 00 xiE, NOBBNEIOBRBESZNENEBRO b DL, FERD SO LICHEYL
%%%ﬁ&%@é%@%%@@@ BEAE T 5, BeRiEGEROZ O HE 2 TS, m®ﬁ%mﬁﬁ
CEREAL TN TT L RLEFEICHTI D DI L, 0RO FEIBE BIE0REET i Ty,
A—EENTIZTCRPELUITERER R 2 O &3 7 Bk,
LRDOINOFERED & 7 TOBEEIR R DORFME, IIFF DAL &I & $ 13IE—FL, BWEREIT
RDFERELENT B % IR B P EEEE s LU 2RO —37s & T AU RSO B2 <,
FEEEDE L3 FDMOED 2 RT .

5% GO Bk OLERE
Chapter 5. Morphological characters and development of hatched larvae

5-1 & H B O E &
Developmental stage at hatch

iET@W@ZﬁmomT@b®@ﬁﬂ BERLIZ, TN G opr s s 6T A BORE DRI D
TEFRTH LT, TnEINOBR & OBEEEIC DN TRIEL IR 2R 15,

5-1-1 A H & F o &

Types according to the developmental stage at hatch

YEEERE R TIE, IR S AT ATERITIIARIL T 3 DORRBEM 6N b, LG D5 HFF R, TiEES
6%ﬂé%®%ﬁ&%mﬁbf%ﬂ%h@%?ﬂ,ﬁm%ﬂ%i@%ﬁﬂ‘bnoﬁ2é@@&ﬂ(ﬁ@ﬂ)
T b, COHEREREBRR S Z—RCENENEERER S JOEBERAERE T o TIN5

Him T ENT FIAE 2B Oy O N A BT, SHYE: U TER PR BTERO IO TH D, 4
L C OB TCIIIT & » THRBBEE SN TS, SAHEBRMICBE 2D IR AROREE2TE
BEL CRDEEEFICEL, PR TERBL TIES GERRHAT 5, HEOBBEERERRESITOELA
COBNTIRE SN TNT, CRESUIEILN T, NEBTRHEED OV EETLOT, 955
RO OW T UG T LN OB I T 2T  H A 9,

HE A, FEBEEHIL LOESEHTREY ONAZR S EENT L OT, $ORFEBIIFETK S,

— ‘)7 R
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COYHEIREE R L OONEET, YT X - TROAISYEDN, 1 & A EEMOBETILEHEEIC
WD % BB - THREBRRIC AR - )3 L R TE LM, CHEBINNSRE TEET X
T 2 BB KO AETE 24172 9 DS B TH 5, HEERNIIVEN THE THEZRTL, RECRNET
EEAELAL LN ANTE L0 THE, U LUECEERZD AEEELICE AL LI KL
D4 AHREASEEL LELITED NS,

SREEFE T L o 370 5 B, WETENE b % OBETA NG, L OBZEAKIICHIUTIEE DS
TF ORI TS b (BT 2), BT s U E EoERE O B 2Hs - TIREIE 2EY 58
BEY 4o, %<, CONCLIN (1897) 1 Crepidula BD 4 T, W C OBIOIMAE R HREANICEHHAIL 12hi R
kY, AEEOENSEBCOWTER LI, LEBOUR (1937) IXHEENSEOMIIAER 27ML L5 &
O G, =iz OSTERGAARD (1950) idHawaii EEOHEOHEK 2R, chehl DOIID D HRE
BEHTERIE I O T L 7r, TRiT, THORSON (1940, '46) i3 [ERDEKEICDVNT, CoB %R b DR AT
O TED 5 EE % RE U TR, COMPEREZERT 2 MICREBEROD 2 W 2ED, OV
TSR OEE 2 RSB SRIEL 2L BRI

Table 12. Number of species in each group of the marine gastropods hatched out from the capsules

at respective stages in development.

Group T eI Trochophore Veliger Yecung ‘ Total
Archaeogastropoda 14 14
Mesogastropoda 15 5 20
Neogastropoda 11 9 ‘ 20
Partial sum 14 (25.9) 26 (48.2) 14 (25.9) 54 (100)
Opisthobrarichia | 22 2 24
Pulmonata E 1 2 2
Sum ‘ 14 (17.5) 50 (62.5) 16 (20.0) 80 (100)

Numerals in parentheses are percentage.

FEEFRIC IS B 3B & B T DN THIUS (B128), MEEOSE, FBIER215) b0Tl
b B IR - B HETROSEH 40 B TF 0BG % Th D, T THORSON 2387 Iran HEORS
B(75%) B b BRILIETD 5o /5D, C 0RO BBE & FEO 2N i3l i @ elL, mkEic
RS ARSI « AR OB BB R RIL Q05 C L RMER D, BEEHCREEODE
RS ONEE S 32 D B ST EE 2 3 08 0 k3 T (THORSON, 1940), F/KEITDNTRE
ERE B U TR BN A O T/KEOEM E U TIERESY THA ), WSERIT AT 2 ETICE
72 b O A R EE 5 O THAEL TR HEND 2 L, EROBED &5 KEHOBITHI - TRFHT
HTERT P12, B—0RICED 5N TN AEE TR SHBEFORIZBERED S OOLHT, T
TUIEET IS 2 N ZIROIERET & OB e &~ U RS L Bbh s,

5-1-2 J3H#FORLINOEELOEMR
Relation of egg characters to the types of hatched young
UREE & 5 T B BEORTORIEL, IVEEREOMESIIOREI & » TRNCEHIND . FROHE
IS BIIOER E A HT AHFORBE OBIRITE 0 RICRUICED Thb, CORTRENG LD
17, BIOER (Emm) & A6 2HFOHE (Smm TEDL EREEEWM > QO 2HE1EZ OViE %
Lot kORISR Y 541, 0.2 mm PIFONEINTISO TR S=1.733E OEMIS I

_ds_’—
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BRHIND, - TCOEHETHIIOEEPHNEAETIHEDO RS XIZFDOH1.5~2 f5EH5230TE
WE I Th b, HICHIRETRETALT 2 FREREOBE, eNoPIEL TIRALTILITEEHOKR
3, MOWEFHCSHITAMOBEELRBEAEELRZ, CUEZ7F AT H4BEDY 7 7L
D DOTEEPBEL Lidyie, AMEBHBETIETCoPBPB 2 LD TERHET, FOEEEASRERR
ILVHEEIIT LS,

(D

A

Lol e
DN
)N

1.0
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T
e
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T
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0.6

0.5- o e

Shell size (mm)
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o lo]

0.2 86%30
o8 ¥

0.1 o

0 01 02 03 04 05 06 07 08
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Fig. 10. Relation of egg size to shell size of hatching larva.
%, trochopheore type, but the values of shell size at the
beginning of creeping life are used here ; O, veliger type;
/A, veliger type with accessory larval shell; @, young type.

CHLEE oS Iran B9 Deaomark, Greenland ;GO EEEE DO —I T HEMERICKS T #
H 5N TS (THORSON, 1940). 24 T 9 RIT/RL 7200 (3) 42, JFUIRHER & BRI O—HHs 100
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=

FHfE B O—ER TR B, 3 DOBBEFAET I TH D, 270, WoOERITISWT & IFIRHE 2 & R
FO—IZBD b DD E B TEHRIEEREN L C L RRNIL, COL I ICIECYEDCEEN L AL, #
FEE I AR B O—E7 0 T, FREESEO—# s B ITA AR L,

oK FuE, AT ARFOEZIIOERIT L > TIRIFWRIE SN D L9 T, WEREREETE DR
i1, 2 OFIS R 2 IPEELS 0.2~0.4 mm OFIFICH D, COMTIIHENREET 5, Ziud TBORSON
(1950) OFUTHNEBEOES (0.15~0.22mm) L H00KBICREY, FEE TIdisis L £ 0.3mm {1
ZORDPED LD, fEoTI oK E XL FOIBTIE, HEERZTIOENEALEORHEN AT D
ERBUTHRED I, T FRic IS, COBEOMFOKRE 23/ 0.456~0.60 mm ThH b, L O
0.3mm Pl EOARTBINIE 4 T ORI L 9 IR ERIIE D L 0T, CnLOIIEETE, Tofutfims
12 EBFBINOIEABEIE DD, SEZEIOSE L HELU LA NET 20T, LRloEMEITEE
URRWEED BN S, Tabt, A—Z0BE&TiESL Y DIKENIBEEDRs N 0L, H
ORED HNEEEEPENC ERZEDL, 7=y, #»H =2V A ROWNe, svahg, B
£ F R EOMD CHUTEST B,

PERATC X 30T, AT AREFORRRE, OB E Y DU IR L EEEEND Y, C DOINEERRTHE
TAHLECED, B oL sAHBFORENHERNT X 5, 65T C OWNEHIERZET BOBEOREIT
YY) ZOBERFREL HINBRET S C L1285,

5-2 A1k % & e
Morphological characters of hatched larvae

BRI & 5T AREFOBICONTIRATDS, T, Bko 3Bo ) bR EEN ARSI
D HBBEFR 2T FHOERC DWW TIHRT 5, SECERETIE, BEOH 2210l > TREE
FgETERTEED ONIWBOEEEERE L, Ci e TEBREHSORM 2D 1 TEELIOT,
FNL ORERPIBEL THBNS,

5-2-1 % B
Larval shell

A H T

BRI i EBY o A4RNE, B oBR2EL, AERETIFAEC LY ZERORAVAC LT 403,
BHZCNL BRI THBE ) TERED 2 DICRILI, D5 B TEMIE L THICH LN AT,
ﬁmcm%%%ﬁQQEwI%EWMT@/~%4D4Fﬂt,%ﬁﬂi@«Uﬂ%Fﬂ&K%ﬁfééo
BRSO BOBEP A E L BB I FCUENTREORXNWEITH b, BHIBIEICOWDIRNE2ET
Do UNPUBREBIME->THIRIEMT 20T, MEOKINEAUERDEE 2REEL TWVINSEEICHEY
LALAERICGE X0, COMFEBORTIEORET M, BIL2 TICU T EE» b RIZEE, WElRS
MEIFERDT S CRIRED 0 &, T OO L BED LN D,

JES TSENIEIO— R Uic L ) BRERL, FEEEIC I D a0 TREERSNHES LD L, T
OTOEER I FERBEEED Y / 7 v BOMER A b, I LIEBIEFEWMCGEL T 5 978 d
T, HEREOMIE AT 3 COBRICET 2 § OWFEY 611, FREMETIE HAMATANI (1960, '61) i X -
THEREIN TS, 05 LEREREO SO, SEPPOPHERETERT 2 A & DD TRIEL A
THEEDO DX T R %, IPECRD, Bl - BIEEOZNZFNORTH FRNSERCH I nG
O T, HWUCIE) TBEBDNBT A C LIZFRICEKD SRR TH D,

Y TEBORTY 2 —F 4 v 4 FEGGHIAGIE S TBENCT L, INERIR L S 6T 3/ NVEDIERIE LA
ECOBIT, FIRE RS S BT CKbi 2 ZHOBE TR 6N L, T0H b, HHEED 3 O AT

— A0 —
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HOLOTHY, EhEto b OIRBEE, GHEO & 0T, EINEEIOSSICERY 50105 & 3-8 LI
W23, Cod BEERO+ 2 &% % (HAMATANI, 1960) TaAUAFI O BIC/AIREE, Ao
TRADREEL T 2 0%, AR OBEIRGEI OB EICELIL Tis b, BIMRE & oBEE 2RT 5, b
v & A4 FOROPOBE TS CILEABOBEVHE INTisH (THORSON, 1946), T OFDHIC
RIS O R O Sh BTN THTRIE D BAUR bwquhi%%&%R%Lﬁéﬁﬁm>EML605¢4
@ng AV a4 FEIOEEEL DD Y x4 A E s H B0 2, 3OBBEFADER, Thv=¥
Y =, BT A4, AEHALER, HMEREICDI D ZOEEPLENEN, Tl wijv¢
~HABOHHEETIE, W2 BoEEY sh B EFEN5), BIOBRE &> @I, 1944),
Pl ERSTI RS S g, RATED Ho b TERICRIIICETE L TO A Ban % {, Skl
(protoconch) EFREDILTING . T OFREEE & FIEE DR E % EE T C LTk h, FERIE O]
BT 5 O & HSHEET, CAULERROFEE & < 2 4 B & O0fbo# o OB TRICHE UITE D Th
L (W, 1955),
B. B Zl
PEOHEFIOTBEMEN S HAPED 5D O & CIPBEINZOEREND 5, WAORD 61D
& OIF AR LT B —T0 & B A L 4T B AL, B ORI~ O AEEENTEY SN A, COBEREO

Table 13. Type of sculpture of the larval shells in prosobranchs.

Simple type Compound type
Type ' Granular Non-
Wavy Spiral Faint , Faint B sculptured Naticidae
i ain Spmy ‘ papl ”C)Se eaten (Neverita)
|
Naticidae | Muricidae | Muricidae | Tonnidae Buccinidae Halictidae®
(Polinices ) (Bedevina)
Eunaticina Naticidae | Cypracidae* | Nassariidae Mitridae®
Family ? (Natica)
i . Amaltheidae Cerithiidae | Stiliferidae Turridae®
Acmasidae ..
(genus) Nassariidae
Calyptraeidae Littorinidae . Rissoidae™®
Conidae
Conidae*
Model @ Q

, After other authors.

WEE, BEOBE I BIABENE, LPpLITE AIEONEN T N2 BULTWE 2 v A4
BoBa T, ZoRTi3EL JHEL EE R b o TC B O G, COBKOERIZEZIZEC L
— BTN (BE, 1955), I REEDSTELI R VRSB F RE T, TIAUDILEDA ) AL AN
AFOBGTY, B—BOBETHIHUIFOFMIITIEAEHEVED ONZOVEETH L, -TIN%
PR OEBOBINC BN A T EHTER, DV TREBMOBERE: 2B 5 Lftﬂé?ﬁ%fﬁﬁ h&Rb,
L OEEP CEBBL TANT AMER 0L QT L A BHAITH D, CORAB T c AR—EIZRA
INTNHMEOBREH B THANED ST, BT 2 OMANR M@Bﬂ@w%é#méwa
(FRexavm, bAxarally), TR OV TIIECSBRENEHE 2 MA 5 BERHH 9, UNE
NENORAEREORIT 3 O b MEZEE % o TS (B13E),
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a. K o

C ORI FIAERE Y 7 7 o BlOROATED 5405 A OT, ZOMEFI SO THHETH
%o SBOMEDIIZSTTEUT 2 BEEO—HO @ (7> 7E) T, CORAPELEDLILETND
T, FHREREDOSOLRABBCRITE S, 794 0 744 4 TISEPBTHET8 T &M 28D
HIRT 28B4 T2, COBINIRRAE 2D ACEL RIS 2%, IROMED s AbEhER EW5ERIL
TNE YR/ NABOBELRELL COREABTHD EHHIENS,

b. 5 % #

FAMBRZSEOEUTAINADYBBEIIT oL, COHGRED e 75 7RO 5 FEFZITEMHE
5 THORGD SEROEEICOD I > THHET 5, CORBITROTAL TRPP0ARMEEE LS, Ch
AREBDONDLADTIZ, 2 HTABRDIYF ¥~ 4= Y NFOMEPD D, & AV A 2DEFHE COT
HHY, BI2BITCHNTE UL ARBEHTH S, CDEp, ¥4, JVRHA4, AvrFEIVREDE
BT H 070 O BHES O SRR 61, L6 DWNTHOEIT b COZE LIt S#®ENRED 5L 0D
DBEMTH D,

c. ¥ kW B

COTNCET 2B Z OISR EHEES 2 OB LN, BTL T, #-TC
NI EN L EE RN ST DIF 5, CORROERIZAED & Fh3SiRIcEIb L, & 5 BEETIRIT
PA S TN HE B, MBRSHRENS SE04R 5 I8 SOV IR TR & ETIT AL T
By FIAHNIXFAE, AR=y, VA4 Y, PELAASHARBIT S 25 4DE0, AX¥H4, FI 4
vu, ¥FRAEIEINTET D, L0 HLEIEOBIIEL L HAD HEBEE ThH B, HBE TR TH
%o COWITIRBIF OIEEBR > THERR 2 2T 2HEBH D, 1T A TARBEOHITH 5D, K< BB
EROBITY3 7 DB TREFRFEC MR 2 BT AMHEEICIE vy nd 4, I 0HA, ~F &
U, 22X B IININT IV EPHLNDL, COIHY VL aHTA0E0ENIHEHIZL DD AROE
HIDIFRD S IVNMTRPRTNTIE N, S EORIBESEO I3, B, B8O 7 b IRk %
WA PTEVA LN, TN TN S REEEIGE D B DAL & 55, FEED 2 5 5 4 4 BT
KEETH D Hawall EORBEIZCOBTH A0, HECHEIBTLIINTELUOEDOTHA I,
C OWRTORH % & DI, BRI BIZUIRCZEHL TS 3 0bin/s b B,

d. ¥ & ® (EFIn)

EdRUIC X 91T, MEEBTAHET % 3 0id, SIEATOMETFIICIS T 2 BEICHARTD S Ee
BBEAET, COFELTELELN, ©IFH4, BRI VHA, FietavaBll e 2aradidp
ons, ERRREORBOENKEDEOSE S VBEYHE 2 LD, ava B4 I 130T
HhH, CORPERIEBERZL >TZTH Y=Y FY = 0484 BEIZ 2RI o3, D IS piEsEc
HHW, BREEICECORMBILIMNZ L, WEHD T Fod 4, 7FF L e P03y, BEE, B85
EOMBETLHEDLNG,

e. 8 & #

COBIZHT 4 FOWTNPVHED X S IRET, | HOWRTEBEEL QD30 Thb, MR -
LTREAHABDY 4 2954, I v xs (Neverita |B), 38107~ 7 &~ (Natica &) bbb, C
L OEITIE, 9 978 XFRDIRICEEY 6N AT O RSN b FEDEITT A IC DN THEE L, BT
THGEBICENT L, TuLL ORISR, CROERETHL, Chud, SEIZUFBDONLIFaH
4 (Eunaticina |&), v F ¥~ z~v % (Polinices &) T &L, M7 IBEb ob T &< H 4,
TE LA H 4 (Naticalg) 73 EOHBENEREEAL T EHBTE, FE—FRRTHZHBEAGTRHLZO
FAED 6B, FEDT v B, HBE (1952) ORI g, ki & R RN L] & R
UTWADT, Tt b CORNTIZNS EEDbILA, Hawail FE7 74 4 Blo § D1, ki TR TR

i

e
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%@Hz%%mwmb WD FTE TR > e BEIEED 5N b, AEETIZ OO » bR &R D%
UIZWEIRD & @ (Philbertialg, #oOfl) $3Bw 61, FEREL HEMIEL R 3 ~TTBEEA LN D,
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Description on organs

WA OSBRI L > TEOBRBEL R VIS L, Kb EERL QAT EES L2 B Y
(EEE A, 15 2o NCBEERODIHIHL TOAT TG, TG ZMOBROEER, EEfho

O TSI REE S BAD S, U DRI RBMNCH U TcE 3~ BRI D 2 BE80 5 5
@TqL®%%%ﬁ NIEERVLENES Th 5, EEEATIIBPNCETREKE 25 %ids, FRHBT
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WWOLNT, FAEERITC L ABERR 2R

AR R

VHSDAED DT & S IIRAOICEE S H 50, 2L 0D TR IO NS, IRAIZEEA K
D IEARTMIT & 5 BlAOEIICIED LN AEEZY, MAOEHEB ANV X TIEETLIHEND
%o FEHEMOHIRE I BHE FAH ORI I N A BT, Colicins & BELHHEE 25, FRED
FEE TIBESOA L NCOERIZE S ALY RU L0, BEE, FHE TR INOBY L NIENEEDS
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BRIk, ARG L ORNE O —BROTEE TR BEOR 5 JIHBL TR TEWY, gL
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b LA OFRERE I IBRORS L AREIE B S HMCR BRI A EBIT A 0D LI Th o, FlAE*
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7N EEED Calliostoma (LEBOUR, 1937) % Littorina (THORSON, 1946) T3 AEOEENRHE X
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bOEEASL,
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BRI PI TN 70 7 T B LT A H 4 7 7 C oA GBS, 1952) 1%, PR R £ (0.29 mm) T
A EHREREY ETA LN 2EBICEVBR S, LNy 27 v EL D A EIGEATITBRREE B 6
i, EAEOIOEREE L —H UK THS,

FRIE BRELL T LS IO T, BMEROTEOBIBF MO RS L ONIOREE DY, AR
NI 2EROE R 4 D4 O E 0, HEBNREL 2§ O T, COAEERZED FEBARRELTEIC L O
T, FNFENPHHBROWBE TN, 2EEUVTAER SR EEPPELEZLED NG, FEEEHD #
< EOHMEEH GRER0. 13 mm, DITERZMET) OEEIZ 2R THLEBRETIRZL, #=2) A
(0.16mm) IS LAY ~= K (0.18mm) FHECLITEREET 2, ULPLYAZHTART LA EHTAD
Lo, B 2EETHAY, 0.4AmmPiBicRETA L 4EREZD, 4vHAROYF v 2w UN
FX AT 0.63 mm) G ABEERZRL, & 4V 2 213 - T ASNEER (0.85 mm) T4 ERATE THEL
ToEAEDS, BEMEL T A (1.omm) T3, T U= FY =75 (0.4mm) PF s 2L 4 (0.8mm)
D HOIZRBERZ 2EETH BN, NNETEBIENLOTH S, HEEED Aporrhais BOD & D13z
MTe¥REEd S (LEBOUR, 1937),

W EEISTEEEDOEE L ZIERAKBT, 0413 N ARSI T 734 A BOBBETHED OND &
21, AHYSFIO 2 3R (0.30~0.32mm) 5 4 ZEE (0.38~0.45mm) IWELT B, 77 avris LA
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11. Relation of the velum and life forms to the shell size of larvae or young during the
developmental period in the marine gastropods.

Number on vertical axis is symbol of species name shown below. O,eqg; %, equally
bilobed velum; &, unequally bilobed velum ; @, Four-lobed velum ; @, devoluted four-
lobed velum ; /\, dsvoluted bilobed velum ; A, creeping stage or hatched young ; -,
pelagic life ; - , incubation peried ; ------ , nurse egg in breeding period.

Ag, Archaeogastropoda ; 1, Haliotis discus; 2, H. gigantea ; 3, Patella vulgata
(LEBOUR, 1937); 4, Collisella heroldi; 5, Notoacmea fuscoviridis: 6, Cal-
liostoma zizyphinum (LEBOUR, 1937): 7, Notoacmea teramachii ; Mg, Meso-
gastropoda ; 8, Littorina brevicula ; 9, Serpulorbis imbricaius ; 10, Proclava
kochi ; 11, Rosenia castanea : 12, Amalthea conica; 13, Eunaticina papilla ;
14, Polinices sagamiensis: 15, Neverita vesicalis; 16, N. didyma; 17, Natica
adamsiana ; Ng, Neogastropoeda ; 18. Bedevina birilef fi; 19, Ocenebra japonica ;
20, Rapana thomasiana ; 21, Mitrella bicincta ; 22, Neptunea intersculpta; 23,
Babvylonia japonica ; 24, Hemifusus ternatanus; 25, Nassarius livescens ; 26,
Tritia festiva ; 27, T. japonica: 28, Fusus perplexus ; 29, Olivella fulgurata ;
30, Melo melo: 31, Clavus japonicus; Op, Opisthobranchia ; 32, Odostomia
desimana ; 33, Philine aperta (THORSON, 1946) ; 34, P. scabra (THORSON,
1946),  35. Tamanovalva limax (KAWAGUCHI, 1960). 36, Nudibranchia sp.
(THORSON, 1946) ; 37, Okadaia elegans (BABA, 1937) ; 38, Eubranchus
misakiensis (HAMATANI, 1961) : 40, Runcina setoensis (BABA, 1959) ; 41,
Limapontia capitata (THORSON, 1946) ; Pu, Pulmonata; 42, Siphonaria sirius;
43, S. kurracheensis (THORSON, 1940).
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T AT ARCDBIThHD, T2, 7ol =vBLNFH=vDIWETH 4EL B0, TDEEOHBEI
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D. B
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JE T O E AFAT T EOER RETIUE, HBEENGO BRI TR SN0, BE TR 2
KEY 6 (EEF, 1952), DA THLWEZHRINTE D, & 3440 OREEIFITHEBRICZEHL
T, D& v HAFEBRTSTIERPET S, DT AHA, aFFABIET I oD bOEF, 4234
A BT/ DS BRI b3 5 R 2 X b e Ze i L, & QMR OBERED OND, BT 960D o
I EOMMBICHEDE LT 2, 3D/ I OERHEBENENEEING, CHRFEBELETEY N
77 R OB TS S B A BN G, TITHAO BN 2 EEE BOEE R RIL, HEORTREO
FEPE U NEE T, BERRoTERERTABEVVEUVIERESNG, BIAE, 7o av ekt
FAXTDLORYENSHIBERET S &, BIEHHPBERCEN > THEORIGE DL, wx&x74, v
F o xT Y NRETED LY HARO—ZO LD, MBOSECHEL Thrizh Kx L, HECGER 2
B, BREHMLE b BRI HEL TN, ST AW R MESEIIEO L) BE»H D, B
535 T OE B O —EBD b DIZEhE O BT AT % IR O 5E) 6 (M, 1955), Ciud
RiEE O & B DB ANERTH 5,

E. 265 LUFHER

D B EICEET 2 ER, TRECESIEEEMBOLOTHY, TEABRCENED VR
WA FAOTEATA, THAI=FY RY 2, T AXA, TAT7ITBIEX 7 INFHAREDHETE
WHEEHICIZ CNDE B, ZDTN A BIE TR <, BIENE, BB JOEHERPET S, &4
X 4T, WEFHOMECEFIERTH 20, ERETRICE AR LD, 5 TEORLHT
BT - T HEEIB O D I RO SR b1, BWHOBR LSS, BT A5 4D DI M
e LT, RELABIEWBR 2R 55, AT L OREL ITRETF T, BEIEEEICh I
RO LA ICE XS0, T3b LB AEOREICHE > TEFRLL, IR AORR
DL TN ABEPE, BENER L o0 EE TRERE, HENEREO S bitERETELN,
4w 23 Y54 (KAWAGUCHI, 1959) TiZ10R#, r a7 v (EE, 1952) TIIBHCIIZERER12, 3
MEBL CTHET 2,
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I - A Y O TIE 1 BTH A4, EBOERIC LUy vy or 4 T 2 BROBSBIE SN,
F R4V F A ED D OFHENR OB &> TEBRHICEEL, 2L ORMBEISWTHIFILEICER
HLND,

SEAG IS R OB D B, BE T TR BB EE SN LY, BET BITH - TREICR
W s, CHBERECEEONETIE, MEE b OB THIBCRD bNIHAPE L, 3L
AL ORBETEZE N A, THORSON (1946) 12 kg Philine scabra T LISV, T O
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F. REREOM

PUREET I S OB /2 4 88E, B T3z b BT, BE I HRINAES TH LY, HHR TR
b OAPBED TS RIEEL  OMBB N, C05 BbRIANEIET 2 ED L0, LEORL  CE
T AT, CHREEOENERROMIMOES LIz D THb, COEPEIEIAS L, EHA
NIELBBACEEL TV A EPSBE XN D, CITHE ¢ AEENREBZ S & 20D, RIS OB A
OEMREY, HEOHEBECBEIN S, YER0 EOBPIRITE - THEBERGBIBICED S N L HITE,
RIREE LTI ATE 4 5 B DI O EBIDERE & 5 %, MBS, FERBMOPITEICAEL, BICHZER
HAUVIERIEAIZ TR OB - LTHED 6 A, CORBOEIRCIIHENEET H, UL Iran #EP
Hawaii EED Y Vo u b 4 BIOMATE, COMMPRABRICELHEL TS (THORSON, 1940 ;
OSTERGAARD, 1950)0 B b AHCHTL A ER D B 2, BINCT] s A R R B X 29 L R

, 2 RERD T URD YA T 4R EOETIR COBmAMER SN &, CILETH
%@)@ca#fkkwoﬁﬁﬂwmwsf,b&ﬁ@Wﬂw Z AT TEICRMICIAAS BE 2L 2
X5l h, T ORI, COEITE A ERIEBPEPEDREEL, EATHBEDERIND,, BRI
BOF LT 2F (€T 2) DLorad R (FFar e FE) 5E T, WEOATRRICEIED PR
PED AL, CHMBIHBIR X SHS % 5D, SRESHERARETIOTEDLTHNVBLE TH 5,
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AHANE 2 Y 1 B3R B I00,

h:2:3 BMGEHOBFE

Coloration of body

AR OaFE, BRI L > TEBEOEHRBD ON, L AFETINTERTH T, GBRED
S L THIUSEXTNARKEIFEALELZVOT, BEOBHN LZZRIZERNTH S, FCBNBENE
D EN BT E - T Y, BEZHRYFIZEASOES, TR EHEGRECRE (0, &E, H,
K E) BLIUZONBEREOIE (HMEEBE IFIND) THs, BEROBEITIZDEOHRIER
& (larval kidney) D3—#0 8§ O TELHEE TS, COEp, YA 24, T 7 X< CREBUEHBHED
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/w%%ixwﬁﬁmaﬂﬁrwﬁéw 1) 6L o 7208, [RAORTES T b LT GWMEREHE T

W IR BE RS . NEE® Littorina littorea Tz THORSON (1946) 17 i, 75 b HE
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LIROEEDTSE D B O MBIC R 5L 5, HEEECERED  ORFIE o VEEL, BEAZO
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B K0, B L 91, HROGBHIAETEREDIOTHH, CNOHAORD LNITET, ©
DO LR ELELUOBE 2D C LIZEERD AR TH L, WEIPBHICIND N TN HHEITRCOH
FATABAZBE UTEBREIN LD, BOE» L 3 Z2BLCINDHKETE 5,

B AW B =

HIEFHERRE DI b, [FREIA X230 % 5Y,  SESETTIE S 2 BEINEICELL ImaEREY b h
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Ecological observations on the hatched larvae

SCSL A DRI EYROTERE & B BE Y N5, O CTIRSEMoREIHR 2l 17, ol
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Growth during pelagic life
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TH DL HFEAIICET S S TOLEPE . T2bL, ABINZ/NEROEE L b SR EESN
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BEETE CIIBEET 206, COMEBHSEREZE5LLC ERAMNED LS T, b ORI BEICIE
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709, HROBENCHE > TKIICBEZEL THWAEETH S, UL, BEHMETTEETL &, HigT
Tesbd sy o 7o BOMETE, BiReE S ool B Y, BEROEENI LR BERIGT
LEBRRICTOATH B, FOROHEERZRBICEIP T LI HYEBESEEET2T39, UPUIREDP
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&

S, FICHERTIRIIOBSEOWEDEIEE L D B Z U LERL I OB FOO THEMITE LY
7oo 7238, MIOTFFREOTEROHRD O IFOYECBEL TALIZERD 2 5T cneay, (8@ e—fEL
CHERLUI (8143, AEESIOIEFIE KURODA and HABE (1952) IZffVy, HBEETIZRE (1961)
OERITHEL T O N B FIE » 70, i, BEHEPDHEIYs LUV OENE 5 BH TROWICRDHITREL, Z72Mo
MBI k> Tl XLc O, FOR#EY b LU TenE— LU0 I, BROBEITEMRAL
OIS LI Tt b O TH L, MOETIN R LIz DI, TOHEOABEDRHERLUMD
Molcl b RRY,

BiifE#M Prosobranchia

BB 2 Archaeogastropoda

i 2 # 4 F} Haliotidae

»a 7o Haliotis discus discus REEVE ; J58% (1952) 1T JAud, BEONIONZ 10~12/, FHC 11 H
BTG, KD 20° CICIE R U 7o, FESEDSBEIR S5, PEILEENE, V- lc AME L EHiA 2@ s 4,
WKL & MR AT AR 20 5, 1 EIOREIN BN 14TTRI T, /KiR16~18° C TIE 20 HBTHTE 2 &
ST E UTAAL, 27~28iRsHE THICGET 5, 2 B&ERE 20U THEAmA, Rl J0%
R, RBYEIPNTE XAl L 9108 B, 5 A% FEBARED, 6 HEDHIEL { RBML, 10AHN
WIEBRIZEALL T 4. L AEBIC A D,

HEDEBREEIC JUT, Vo7t A18~20°CItKIR® LRI ST L BHE o108, BOENKIRD15°C
FERCHEET U, O % ais, 37 Bz i Bl U tokt, /IS AL ICEBIC B 6 2 HEDNE B) % 5
Uz, 2 H FEo4.5~7° C O L ER DS T b BTN A LIz, EOBE S HORRENTTZ
DNTBRET 2T L I o Te, CALE D EREERIFG IR 50 IHU TUE S L HAICR U T REd &
B LT3, TR A RRAEDSTD Lz » 7 (BRI TR 21T %), COMFEDINTH L THE
FeIsRERRINA B EEHUE ¥ ) —~E A EH O TINBEERNCET A DY, LD b HICHIEANIE BAT x 2 -
7o UL, BIRREKITE 5 BB X 5L THER GO IRL, 7t =7 CHEELUICER R
A TR0 HBIBRKICB LSS TR, IERTH2D 2 OBROBEEIL T 2 BB HMEE S0P,
COBE LRI b s 570, USRS E R ToKFER TR 2 DRI LA, BYITOH03 - THIC
BE LT DS, K ETHRENT 5 &M 2 0L TRRICEET 5, JREEOREE 0.23~0.24 mm, 5}
#% 0.18mm T#OHEFRI—FEL THERBEREL,
SEE O E ORITIEIZIZ E AL S o172, EEDP
UIn 8BS 3 mES 140 mm, AE 350g
DREXITHT,

L, v £ 87U Y H gigantea GMELIN
13 MURAYAMA(1935), * 5 4 7 7 & H. sieboldii
REEVE 35 1 (8 2 7+ H. supertexta LISCHKE
(=H. japonica) 1355EF (1952) 1T L H 14D
Too EEESE N TN D, CCTRICIER a
LW, AHATIEDEE a7 I EE>T
WD BERRENT 2 KOBITERBREIN TS C
Ll osaFTCRMoT T EEE - TIND KR
X X ST INEEDS L (/N T B s LN
common species in Haliotidae. BERRICTD ATy (SanhaliOtis AHJR) A
a, Haliotis discus discus ; b, H. D7 v K (Euhaliotis HR) &> THTHE
gigantea ; c, H. sieboldii. KR RIS 5 N Th b TTCRE T, B

Fig. 12. The epipedial process of three

—_— 80_
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(1952) whiuE 7 v 7 v €D EREEBFESRKEL, AH 4, L HOIETREITBILL TRH, T
ARBESEEUICRREEZZ T, L LILOEILEED ~ 4 1 O FREROBREBIRNC A TS (812
) LY vk 454 OFRABRZEL T h, Chid sEROEINBHOKRDO TN & — L T2H
FLRDD, TIhH3FEDI L, BEKROBL T CHEINT S 7 o EEGEOREFEL L, o2
B ERORINCEEINT 2 * 7 A DB b RBED S L, BRCEIBAOE TR L 91, T OEIIZKIRDE
HiZEORMY & S BESBDLLNLNE, SEHO) bTiR AW ALRELEEEOBEEHLEDON S,

PlED X HiT, REHCSEN D FPER TR0 OB AR {, RERABS ZITEFLBDLND
23, NEEO H. tuberculata TI3 k%44 ~4685F5 T 5461 (STEPHENSON, 1924), JBERE L H PP
SEURPN ol R O

& 2 NFE Patellidae

2 24 4 Cellana toreuma (REEVE) ; ATEIZ A FE0 SRIMFICTER T 25 @EETH b, £ DX
6 A6 8 HILOLIc o TLAMAL Tish, AAZBYETH S, WERFAL X 5 BEITTHREL 10E
THEEHRG, RB6A, BEASIOEREIZEVA LN, AT > TELLET S, IFHOERIZK
0.135 mm, FREINI KB ERIER O I HEY UGB IZEEL, £ 0.29 mm © B ARAVSIRIE 2 507
ho CHUTY 7 7RO DL YA RERIEROBRE TH LD, 7 U CHERZ > TERENMIOE Y — B
REL LIS, BEEALHEE %I THL (EoRO 1 & 2 OFEITENTA), 6 H sty AKIE
22~22.5°C TIZIEHA 2 BRI 2 il L, GRS T & U C B REHGES) 2 Bin L
70, HIGTFORRE, Bz Y /7o D D LR EAEE LI o1z, 1238, KBOBHRIZY /7D b
O XY —ENE L, EEEK (pHS.518) 2T UIiEMNIoMR T, —ERERICO A - 10BRBE
WANCEEL T, HROME 22 HEPEET, v T ROBGL»Eh RIS,

~w a4+ C. eucosmia (PILSBRY) ; Bifff L b MIRSHO 00 LANCAERT AU A SMERTH 5, B
ST ERE T, T 7 AVEITS 5. IIAIZIRBAEO § OZ 0, SIFEIREL b § L UIERIR 2 2
U, 0.29~0.30 mm & TEAT 5, JIFRIZ 0. 14 mm, JIBL X 4 b U e BIMIC G ST BHR 2 INA 5 & 19
| BSREESE L R R U UTo. 0% | ~ 2P 2 ~ 4 ilsEA & 75 - 70, 7 ATE, /KEWH29.5°C
T3, BREFHEUERLPICHEET & U CabT 523, FAEORW § O TIRERT 7 » PROFEIEK =
NTNB DAL, v VT 4 Conigrolineata (REEVE) $EESNH, OEFEH LB AR &
FRETH 5,

FEl 2 TN S BEICEINT 255, C OFOHT S Plymouth EIOMSERETH 5 Patella vulgata
AT EEIRL (LEBOUR, 1937), CHUIFEY » 7 v Bld Collisella, Notoacmea BD & O L [ARET
bHbH,

% 2 7 v Acmaeidae ‘

v 7 Patelloida saccharina lanx (REEVE) ; AR 2 #x # # ¥ig & & g aEED § OTH
Bo 6 v 7 AVEINEIT, 8 H LETIRDOMICED s AL TTERDIE {55, IME—EL THE
BEPEL, MEP LD HELUTIIEREE B I0EZOINE Y Y ~BOEIPH 0.02mm Tho7o, L
OEIFIIFELEDEFTE & $ITI2TIEE (BERK0.3mm) I3 2 TEMI AL, var s/ "BOL oD L)
WEBR & 2735 (BBoX, LICkHMT %), Co¥ Y —WEIZNED ST TRRERT S, 7 A,
IKIRDIRI 27°C TIRIMEEH 2 B RIDAPNT 2 ~ 4 MBI 7, 14BERILIPIIC G T & U T AL T 5, 200
BT DL % b >0 3 » TIROYWEDIIITFEL T 5, Wl PR 2L 20 T BoRar
WA, 2 HERIGIMARERE S YIRS ICED b1, —HO SO EMEFEL TR 2135 (E
B RRRkAT A L D ICiE B,

COBOMRT YR P lampanicola HABE 13 2974w 2 = FDOB LICHEBEL TN HARBMHED § DT
HHH, ZOZ/NE L 0.1 mm, BERODSHLOBBEEEZEL, € —BROVELIIENT L OIKCET



296 i = W ARRIEH 12 (2, 3)

M %o 6 BNE, SRS U LIPICHE T & L TaAb LT, 7 A TFENISEEIIHNIA DTk <,
MEREBAIIE & A S HUBBOIREEE 5B, AT T P pygmaea (DUNKER) (ZFR£E 0. 12mm TV /7 &

c BB E, €y —EiRoRia, 7 B EEIREHIT, CoEOKIR (26~28°C)  THNER | i
TR L C 4 MO & 0232 S ts, 4REFHEIPICIER T & LT bL, #2oRsfgicid = » TIROUE

c d

Fig. 13. Collisella heroldi (DUNKER). &, egg during the fertilization taken out from
gonad ; b, embryos in trochophore stage; ¢, d, free-swimming larva of veliger stage elapsed
5 days after fertilization.

a

Fig. 14. Collisella luchuana ( PILSBRY). a, eggs just after taken from
gonad ; b, swelling jelly coatings in unfertilized eggs: ¢, zygotes in
2~d—cell stage elapsed 2.5~3 hours after fertilization; d, veliger in
carly stage elapsed 27 hours after fertilization; e, free-swimming larvae
3 days old ; f, larvae in creeping stage elapsed 8 days after Fertilization.

DAL, PSSR a7 9 5, A OBERRGE <, MM sl b idbdig s, Blko
X3 CoRBO 3L, COFOMOBLEE-TY &4/ AFHEFIU C ETRITHEINT 5.

2 H =9 4 Collisella heroldi (DUNKER) (B813[¥, a~d ); #HEMHOEIEY L5, AEOMEO»
HEEMD BN ED FEICAERL, EAHEICE s S, BEINIIE 2 A5 4 el 3 A5

_ 82 J—
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T b, UL, REE, JPEIE 0.12 mm, JIEASE) D LU 0EKIZ 0.01~0.02mm DEXI D ¥ Y —~ET
WEHIN D, COE) —BONRIETHIER -2, DENILT 5L TREET D, CONOEE LY
ZANPDEDEY T FDMOITE ORI S D LR ONLEEIONTIR L & 20BITHYT ),
2 AN, KBS 9.5°C T2kt 12 BFR CEREMICEL, 23 HRLPSI#ig - L Taikd s, 3ATF
H17.5°CHIE T 4 BB Tl 5, UBORBIR TR 7 44 0 74 # 4 LIZIZERET, ST
R U728 5 HAMITIRIE AL LT AR A2 YD oA, COROLWHROAS JIFHRE 0.19 mm,
0. 16 mmT, ZDMEMESOOR IR 2R, NEEIRFBEERZREL, REOHINIL Y 7 /RO
BRSSP TH D, COAHENADERIWEINTINZY « 9% 298 FH A C. luchuana (PILSBRY)
(BB 1ua~1) BNV EEZMAETH Y, o Er 4 EERBFRTRESINS, AEOIR ¥ T
WA LDSMDEY —[@hibis L, ShED AT A TIIIIERL TUE 5 HEED b DT, Notoacmea B
Patelloida BOIOHEEIC (BN, 1 RENT ), BoBRBRELE(KES, A—MADINE)
SEID LIz Th, HiBtD L KBA, HHVRER, BE, BELSERHEILIOETH> TR
TTEMTHS, BN a4 4 &> TZORKEN 4 HFO»5 s HEAES TEESN S, HER
HEHA LY SN TEDIAEOIIR DR TR <,

Y4 a7 HA Notoacmea fuscoviridis TERAMACHI (#8815, a~h ) F& U THEHD A
FRTH LA 2R B I INEOFRRIE T 4, FEINHNIZ Lt A 5 5 B g ToENITHI:

a c e g

Fig. 15. Notoacmea fuscoviridis TERAMACHI. a, eggs after taken from
gonad ; b, unfertilized eggs; ¢, zygotes in 2-cell stage; d, veliger larva
in early stage; e, shelled larvae in creeping stage elapsed & days after
fertilization ; f, shelled larvae in the same stage (0 days old; g, shelled
larvae in the same stage 17 days old; h, larval shells in creeping stage.

b, COMATZESTETHL, BiZ2, 3 AT, COETIEHE smm KT BT L T h,

AYHETAFAD 14 mm T LITRATD 2 DILHANTREBEDVRD 5N L, INIFIID L BERE,
SO €Y — IR Tis <, 8~ 28I E LML TLUE I BED 30 Tads (BIR, |
WWAHS9 %), BIFRIE 0.12~0.13 mm, T & U THMBER2ITR ) 2 TORMIS/KREIL LD BT (B
93), COIEIZMELIEITES ZHEDE, $9.5°CTiE, 5 HURICEEE TOEENHEEL TH,
WA, RAVHIRL, BPRICHEE R XA EWTE B L9102 %, 6 Bk MAREKRERYED
IR EN D 5N, BRARKBIEE 25, TIRSOPRIEIZOOMERHN S, BEEIZHMAFEL, W
MKl@?O#E?%LE@®Ci23$®m%m%w%méo?%W®E®%%m1ﬂ%®6méwﬁ
T2 700 e I C OB EIICIZIE 4 4, Wik OMER) 2 T/0 0 BRBHIIGES 5, 8 BRI/ hlinic s
ﬁ?éivt&D,H%%®@kéiLAt BILL T %, TREINCEE L 7K OYRO Kx Xk 0.21mm
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x0.13mm T, JER, KX L JICamdTH4 S EALRKTERVET, BROFKSAKTH 5.
b@bﬁﬁ%@é%ﬁﬂﬁ%ﬁ4tﬁofﬁ%@%ﬂ&ﬁmﬁﬁwwmmﬁ%ﬁﬁﬁuEEW%%T5f
% x OEEIZA L D ST, 134 RBIAT B £ TOKMIRKRIZ L > TEkL, 14.5°C, 17.5°C
WBEN21.5°C FETIRANEN 4 H, 2.503102 ARITIE AL 2D, BT 3~ 5 HRPE
BThD,

[EBO 7 4 4 4 N. schrenckii (LISCHKE) (#5168, a~h) A FEORMBHEIEICERL, i 1975
$67213 5 LEERTT 0 FETH 505, WOMEOEE, Bkl L U RERBIE LA LRI LZ ST,

a b c

Fig. 16. Notoacmea schrenckii (LISCHKE). a, egg
just after taken out from gonad; b, fertilizing egg;
c, zygote ready to 2-cell stage: d, zygote in 2~cell
stage ; e, zygote in 4—cell stage ; f, embryo in
trochophore stage ; g, veliger larva in  early stage
elapsed 27 hours after fertilization ; h, shelled larva
in creeping stage elapsed 6 days after fertilizaticn.

U UEERRANIZ 12~ 4 B TR L b &8 a0 £ 74 H A N. concinna (LISCHKE) (#£17¥,a ~d)
E o 4n T A LD BICEKAICERT A B ATROBEE TH 5, T OINEIIRERED 5W0ITHES
BRI, PEBMRIZ T A A ERAETH D, VA w T A EERRSAREOCERT 2 DEEOB R b o
kU 2 T AH A N. teramachii KIRA (818K, a~1) &, IREBHISEL FBERRT A, oY
4m7jﬁ4,:a§ﬁ71ﬁ4%;w$7197jﬁ4@umﬁ#@tgﬂfmtc&%@é@ﬁ,%@
AT R R MR L1008, ENEN O Z OMEORRIT X b U NEREREL 2P o1z, INLDHF
BRI AORE, YROKA X S X FZORBTIHEIAK T 505, NBRBOERRIBCHELL THT
BEC QDR 5105,




Vs

MR R 0 LB AR5 & DN AERE SIS
DEOBFO L 51T, OO 3BIXNROIERE, HRiZIZITE—&RD LN 505, Notoacmea J&,

Collisella BMD § DT L BEVENHT, PEITFEI L RBADEDEITHY, BLL B T5IC

X, Patelicida JBD & DIXE D RERE TR 3 BT R D hoWBREINTO S, JBOME LI L A

FUX Collisella BO—HEEp3 7 &4 72 ~NFIOBNTHE L0,

Fig. 17. Notoacmea concinna (LISCHKE). a, egg just after taken out from gonad ; b,

fertilizing egg; c,d, shelled larvae in creeping stage 5 days old.

a, eggs just after taken out

Fig. 18. Notoacmea teramachii KIRA.
from gonad ; b, fertilizing egg; <, shelled larva in veliger stage 3

days old ; d, that of 4 days old; e, f, shelled larva in creeping

stage 7 days old.

=¥ 7 XF Trochidae
F 4% 4 4 Cantharidus japonicus (A. ADAMS) (£519X], a,b) ; AFD EINCEL Tid HABE
(1960) DRFBL/ZFIHE 2 A 51T X720, 19584 6 A12[, KERFERAOWBRICENT 2 7 v =1L &L
TWZBE LA 2 EERENOKEC AN TIWICE CABHERL I, EHEhz RS 20 mm,
PEA 8 mm OAKAIZIRIR 2 2L, KEEOMOEBIHETO0EN ) — EOdNT IR s T b, Il

,___85 —
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BBEPEL, FOHEMRE 0.17~0.18 mm, AR BEEIR/LIVENY 0.24~0.25 mm Thb, LD
SNBEDA NI, IRBEOYVE BT B ¥ ) —H S IZRE o R0 ) —EXEICEREL QAT TR
IFISEEAIERR (0.36~0.40 mm % 0. 30~

a b 0.36mm) #5935 BEOKTIZ2&3
..... ORMICHST3), T705, FIHK

gt DSOBEYE 3 TR S DT B,

{ SR IIEH 750 M, D 9 BAHE
N < OFBEZEEAL TOTIIEYE b TR

DHYDIEYHEHETH 70, CDINMEER
BOIDRELHES T 5T,
FEIAUVBCSDONTNE S F

| blh___a._.v 74 C. callichroa jessoensis (SCHR-
10mm 0. 4mm ENCK) TiX, /Ng (1961) 1T ZHE
Fig. 19. Catharidus japonicus (A. ADAMS). POMNBIZATE S ZIERETH D, L

a, spawned egg-mass ; b, magnification of an

USPBEORBIUCEDRRBD o, F U A
4 OBETINEBN R EEEL T D
‘ BEHERRD € Y —[BOREL, RE T
BER:Z->TWT2EBBR2ET2 (BN, 3@HATE), WELFI/ITHALOPBOIRELLD
EHADEOICIEL, BT CREFEI L BE L, FEIRRISHCEKRICBET 2 LG anT
W

%91 % 9 4 Tectus mazximus (PHILIPPI) ; ARUI FICHERENEICET A2 AERTh S, ZDEINCE
UTIZERE (1939) OMELRAH LIS, JUI» ¥ =07 v COINCEMIL Tis b, HEIRELZHI S (B
98, 21CHMT D), EIEOMTEEL TIZEUEDOHED Thb, BER 55 mm LIF TRZEIEE g
rantns,

w5 o8 Turbinidae

4 x Turbo cornutus SOLANDER (#5203, a~d ) AEOEN, A CRAOERCEL T

egg in spawned egg-mass.

—_— ——

0. 2mm 10mm

Fig. 20. Turbo cornutus SOLANDER. a, spawned eggs ; b, ¢,
magnification of ovulated eggs; d, unripened egg taken out from
the gonad.
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BEICHRELUICEBY Th D (R, 1955), BBEIZ 7 v € LI EAEEL DD, I3 L OTREDER
WBEn<i 0.21mm, 0.24 mm CIPHEEOBFZITERETH D, 19544FE 7 H20 BIT/KFERTEIRL
TIOE,  HEOBURE DTS ONIZp o 1o O TREER T, FAUTH#E S 2 -1o, COBFOIWEF /44T
BOONITE S IR TS D, 7a 7 7 EDIIL D AMIO €Y — @00 E { EfE 0.4~0.5mm D
AREIZTTEHEL, KE~HTTEREZ->TOAB TN (I, 21tEMT5), UL ZokEEE
R 354, KOBE L RICMA IO TABEOLDOTH L, COHELF U304 LR INEOEXR
UTH A CIEINE MBI CH L 20 mRIBR 29 5, BEHINITAIZCO L 5 BEiB»ah £ R
DTNz, BREE GERD HIUTZERD 5 B, IIEEED D0 & O TIRIEK L RE2T, COBEFIZINED
— TR D EVEHERBEEL, C 5 WA KRICE T 5, Ubs UGS Tl C OMERIZIE & A
FROLNT, EiR & S0 sl X0, IPEENICIC OMRE 2EBL TINEREPREDIAEND L)
T, RHTiZ IO —HB RS AU ANCERBR S > TR NI BE L H 5,

2 # A Lunella coreensis (RECLUZ) ; AFRIZEHICEEA LN AET, B (1948) 36 LOFH
(1957) DEEINCEEY 23D A 6N 5, HEO KEEHIRCIRREOKEL £ TS LB LUERT 5,
AEEH LB TAEL 2.5 HTIEASHIT AL EME SN TN D, FHRAETIE 6, 7 BT MAEAED
£, MERESRa»Ed5, WICNEBEOERIZZNFN 0.16mm, 0.18mm T, FIK iV EBEET
HEY —BIZODEER 0.40~0.44mm OKEIFTRETS (BN, 21THM),

7 < #H A4 Fl Neritidae

7w ¥ 4 Puperita (Heminerita) japonica (DUNKER) ; AFEIZEIEHE FERCERTS Xbhyh TEHE
OB THY, ZOINTEL Tid HABE (1960) OWEDA LIS, iU JTUZEz 5 ~9 H, 58
BAPHRCASELUEHARET 5, B ER O & AR LU ITEH TR S, BB TZOKR X
I M EOBEY ThD, BRI ZIAEDOINE 2T 228000, CORRHEEEO M FE
RIBOERBHA TN LI DODLITHD (FoX, 41CHETE),

UL 7 AR EIE S T, PRI ECH RAHEO & OOIBRAOINSRIEOBIL § OB REHTH
b, BEOIZIZTMEL T AN OKRX 31X 0.18mm Tholo, FET vF T4 Nerita (Theliostyla)
albicilla LINNE & 7 < # ACBELIL 200 % EE{r & 3N T 5, RBHNCE S 29 EE Theodozus fluvia-
tilis OIVEEIT DA - TIENERIR T, 34 {HED SMMUTBL T FEVHEH» SIS 5, HaE
Bi & 72 A 70fED IR 2 &t & EHIC, HEIsZ RS A MA T 5 (FRETTER, 1946),

i B H Mesogastropoda

) 4 < % £ F} Littorinidae

7 51 & <% Nodilittorina granularis (GRAY) ; A g ESOREHEIC SR ERT
Do NG (1957) 1T Jud BEEINC 1 A TR B A A% < A DS, IIEEIR T LT 3
SOEGTR OB $ 5 (TOKIOKA, 1950 5 J7E, 1956). B T8 ATFH, HET7Z BIERRL LN
. FABDAE 4 ~x 1 N pyramidalis (QUOY et GAIMARD) ISt N4 4 7 4<% N, picta
(PHILIPPI) 3 BRICELIOIIE D, T FHOBEE6 B dh A 0B TH Y, BETIER
17 18~26 JHOBEHEIROZLL 2 A T D OB Th 5 (L, 1956),

% <% & Littorina brevicula (PHILIPPI) (21X, a~g); AREIZEIRSAGE 5 8T %
DY TEBICHALNABE ThHA, EIISERT2~4 A T3HTE»L 4 A LABBETH 2 (PE,
1957), AEOHBEREIS LOEEIC BIT % Gz A 6NN L) Th b, 19556 3 H 7 FZKEERSERET
DTS 727 b i o ME, KD~ A 5 MR LIRS | [ s 0, PO INI 3%
Mo b D TH o1z, 19626F 2 AR TIRUKF TRRAOEREDSDII D 4 61708, BEIIE 5ITHEL 2 -
7o 3 HI12H, BIE O RMAR 2 /KERIZ AT E T A, ZOXEBT 2 MO TIEERSEEH 31T
Too MENC 4B 548, 15HIT20fM, 16 HIC 5 b3S 5N Tohi 2 OBITEEIN % A3 » 12, Wt & g A
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B> 5 B E TOMIKEH NI S OT, JRBEEH 5B E THRAEVEA TV, INEOERERX
0.42~0.45mm, ZX 0,139 mmTI3F—F LA S X 2/RgDHS, BHCER 0.531 mm ID/NEO S O 3R -
Tuin, L LEEMRRR OPIBED A X X2EER 0,137 mm x 0. 134 mm TCOITNOHELES T, HEOH
DEITMBL TN D, CAUINEED FFEBC L > TREIN TS5 Thb, COIMBIT 71 2w F
B eI 9 [T 5 TS B . PIEEFRICIE | IO BERRE 2O T IS EEPRIR & @S s, AN
OEIE 0.107 mm Th -1, FIBHRTEICKIBONEL T % BEEHFIE L INE 0.090~0.095 mm Tdh -
e, INDEREAOAX I EELNDD, THZEBHROBESLDDOVAE, RAOIBEZIEL L
AWrrd, IKEEROBEHITE bTHTOUNELNEH oo b, | BIOEMNER L COBETHA I,
SRR 12.7~19.0°C, Y 16°C T | HEIPICEIRENC L, 2 BT cED, 3 HEK
DS RO b R i3 TS 5, FRCREiCE 2 B, WIRERED NS, WL 22

Fig. 21. Littorina brevicula ( PHILIPPI). a, unfertilized egg taken out
from gonad ; b, ¢, lateral and dorsal views spawned egg-capsule: d,
unhatched embryo in trochophore stage 3 days elapsed after spawning:
e, veliger larva at early stage in egg-capsule, 4 days old; f, larva of
veliger stage, rexdy to hatch 5 days after ovulation; g, free-swimming
larva of veliger stage.

B CHEB O B HEE BN R ERICGERT 5, C OEITE 5 & NBEHIET AL TREL 0. 16 mm
I D, 4,5 BRI FUBERE RS - T AL,  FOBNERANEOFICBEEToN L HANI. A
g OB 0. 176 mm, 1 0.10 mm TEEREERZEL, #OEERHT 5, B, ITHEIBRE
o TR REAE e, ERATEIARIRIT & O & AROBXSRY 55, MfMBE gk o7, 2%
RS, OB HBIIA 30, RIS 5 % | BARGRT 5 SIS 55, COFEFILK
L L 2k A EER S D, 2MLEDIZ b 5 HRYIZC OREBRET 5, HRPYBORN X I 6 5T
r2 b BRI ST D A O LD S, ALY ICET AEEN D BY, FUREEROERTE S
ZEL 30,

» 0 & <%t Neritrema sithana (PHILIPPI); /NEs (1957) 1T J3uZ9PE v ) —REEIC 2T
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ETNCHEE L, TEAZR 22T 3, RS LOBIOA S JI3BI4RDOE Y TAROERBEOM T § K
X0, FEUNENIATETH S, COFEIHIRTIX3 & 4 OHBIICHET 2,

1/ 2<% Exolittorina squalida (BRODERIP et SOWERBY ) ; EZ T FEIIL A EEPIT 156D IgEDs
Wash, WERCEENEN LEOII% 30 (NG, 1957), AFBHPE L E L ONEEREYD 5N 5 PR
T, ZOMEIR Y NROPENTY LT ETHEBREOMRR 2 REd 2 (B, 5ItEBET5),

a€ b 5w X Peasiella roepstor ffiana NEVILL (§225, a,b): AEOBEEIX/NE L, BEHED
DDENIBIT § EET B, 19544F 8 H FHNC/KBERSFERBEO G THEMBRO /K H ORI Is h ZHOINEE
s NIz, T2 bk BT RRIC/ONRE 3N, NEBROGMEERC g THicEA Tz, BE
03 LT 2 RO ED ST K 5 ABOKRKOMBRC Y SROBOWELET S BIOX, 5IHET ),
C OYPEEIF TOKIOKA (1950) i€ J -C Littorina-capusula habei &IHIN Tz DT, HH (1956)
WL > TAMDINETH A T WD LT,

CDlEp e A X T 4 <xE Littoraria intermedia (PHILIPPL) ZUNfALETH Y (B, 1953), =
v &9 4<%t Littoraria pintado (WOOD) jg~v % o FEIOI%ZFEH TS (OSTERGAARD, 1950).
VEEPIME, AOESEREOE 2 v 25 4 v & E TR 7 A SI0ARRICYmE A bz, SRBd o
DOREL > TNAFIOAE 31T 0.08 mm ThH-70,

a

0. 1mm ' 0. 1mm

Fig. 22. Peasiella roepstorf fiana Fig. 23. Serpulorbis imbricatus ( DUNKER ).
(NEVILL). a,b, ovulated egg- a, spawned egg-capsules separated from inside
capsules and the larvae in egg- of shell of mother; b, larva of early veliger
capsules. stage taken out from egg-capsule.

A EH 4 B Vermiculariidae

F A ~EH A Serpulorbis imbricarus (DUNKER) (#523%|, a,b ) AEREESE THALDCOEEE
BT ABEBEETH D, NEDLKET ORI TREE (1896), HABE (1953) OWENHLN D, BE
PEHE 5 A b 7 Hichic b, BEERICS IO BOBPNT IS U I IREL IS s N D, 195748 7 i,
KERHTIRE U T I DO TR U TR R TR, L oSN EE2siE, L 20 0T 41 EoOIREE
VREL T T, COIBRIIE 9 Mo 81T B, EIEZOIBOKA X 31k 0.23 mm THAGBZET 5,
TR IIITEM T T L, 8 Bk, B d ORBEFENCGE U T2, SIFRE ¢ oRFEICE L THNEHLG
HNCEAET A EINBR D O M, FERCREEIT A L O ITR A, BE TUM T AR RREREE, Wi
OIRAS LB L TH 5, MARENOAZD LN, ERIZCORITE 2EETH 5, HABE
1 FAuE, FEDH 0.44 mm THRE 4 BRIGDWEIRE72 5, 0.63mm TAHHT 505, £ ORFOEAER
St 4TER R R, AL BERTEOTEANBEHL TN, ACEUK, 5-3-utl~zphc kiud, ¢
D S ACEHE OB A RIS EIRAE { 2 BAMETRE A5 5,



304 i B % AW 12 (2,3)

v 4 Caecidae

T uvwwn 4 Cascum glabellum A. ADAMS ; ARONFIC DTk HABE (1953) OWMER DB
CﬂKiﬂ@@ﬁ<%%@Oﬁ&ﬂbMMf?k%%@%%%éﬁongnfﬁﬁ@gmb,1nmf
SUAICERET B,

o= 7 = 4 F Planaxidae

~< 7=+ Planaxis sulcatus (BORN); FSEERETIZRE (1950) 1T Liud, FIFILREERTERELICH
OO OIS REEDSED 51, At Td 5 T & D5 NI SHEBETIE RISBEC (1935) H3 New
Caledonia TAREMIAETH B C & 2L T2, THORSON (1940) & Iran HEEE® L O T 2HERL I,
CAUT ZAUSHEEUZ O T EAIT 11~580 HHMRE I, B Pc s OREHEP A {, BRI mnd
SO ThD, REIPE -~ THRET 2B L CHITAMEL, 0.2mm SIOBEIRFRINT X 69 #
PR AT B DS, CAUTEREAINC Lo TRIZA X ANT B, AROHHZZERE % § T2/ O THFO
BECHIRS S Tt TN D,

% 3 = 7 F] Potamididae

~+ &Y Cerithidea (Cerithideopsilla) cingulata (GMELIN) (%24, a,b); WO EIEEITS
¢ A EUETT, W/ & BRI OIS T4 2 B0 b AR 5, 19584E 9 A 4 H, IIFIREIFFASE 2

a b

Fig. 24. Cerithidea cingulata (GMELIN). a, laid egg-masses ;| b, free-

swimming larvae in veliger stage.

2 7\ O TS O I B ERE LU 1o, BBIKIRIZ 28.2°CTdh -7z, FHRPNOINICI3TE 2 DFEERPED
L OBH LI, BT TORAEDHO L O 1744, HEETHO 3 O 10, PIEEE O O 7 M, S H
JET DU SEFD B O M TH 7 ft>TLAbi1d 4, 5 HRTD 8 BN OKRHIE 2 AN EI S e
BBk S B 5D, CORTIZIE AT 7 A, 7 h~d 20 $HERUTNAY, FICIESELUL TNsH 77
ADdDE, KCRUIE S i HEROTE B OME BYEO THHICEET 5 SR 5. C
DI OE X1 60~120 mm THERCEH LA Q2. 7 7 7 A BERERERBITU 3255 3
B % BN 5, WEBORICE ) —BEPECEINICNERSHEEL, REDHO § O TERMAD
2 BEICOPN TV B OWHRINIT, COIROHMIIE X TIZ3 &7 &ORIICHEYT 5, WAEES &
KEOERIZE 4 EOBY Thh, FHELT3, 4 AOMICERYE TOIMIIZ E AL SMEL TN G, FEDD
b AALE TIRC OWEOKIR (§27°C) TULHEBME A 615, FEVPOYIRBEIHTRE 2 W, K
EICHBEICENT B, SMEL TR F OIS TR 2RO D, SPROKRE Tid 0.18 mm x0. 13 mm
TEOSPRE C i URicZEi U, EETEER 2295, @i 2 EE THRICREIBED 5N,

B L OEEEEIHO > TH D, 2ADMAIRE LA, EFEHIES TEHROEIAL TRPPRE,
COYEIZIMED 2, 3 AR o TR XL, R - b, BBO VT 4 (. djadjariensis
(K. MARTIN) (20088, 0@ &  iCARBICHD L, BESI S EFTah o0, HEOESL 7 b~y sy C.
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(Cerithidea) rhizophorarum A. ADAMS TiZYETICHER VR 241 - CTINBR & 3 2 A ER, BiIFE & 12
PREEE L Bz (B, 1955),

24 s an =Y HAF Cerithiidae

b= %Y H4 Proclava kochi (PHILTPPT) (%25, a~e); EWEY © =+, ~7 & VEEPIIEE
T oD kb EONER O EORINC ERT 5, AEOMEINEE, 95, RERRICEIL TIREEROE D
T (HR, 1957), I~ 4 )72 & SRS 525, KB TIRIFEANE £ 600~900 mm T &I}, 2R}

[ SU—

0.2mm

Fig. 25. Proclava kochi(PHILIPPI). a, laid egg-filament ; b, magnification
of fine canal (outer capsule) and ovoid inner capsules in egg-filament ;
c, larvae in veliger stage before hatching; d, e, free-swimming larva of
veliger stage and its shell.

mtl%taofméwﬁ%wfﬁéoWMW@%u~&%E@mmm«¢yuggaoTM%m@ﬂgm
$Kﬁ%®ﬁ%ﬁkﬂ1méo%OTC®W@%E@%9@®6&7&@%ﬁmﬁﬁﬁéo%%®$%%ﬁ
MW%T,M%%Mﬁﬁéﬁ,5Mﬁﬁmdﬁ%%ﬁ@@ﬁ,%ﬁﬁ%w%ﬂf,%ﬁ%%%wﬁwﬁﬁ%
rrh, RN 3, 4L B,

A s Australaba picta (A. ADAMS) (B2¢, a~1); KHIZ T < = O ISR b
ICBEd 5 20Ekas HABE (1960) 12 X - TR 3tLlz, 19574 3 5 17H VCKFER AR DR b Z B DI
%ﬁ%%ﬂq6Ht@if@%ﬂﬂ@bhta4Htﬁm&§65L@K@Kﬁ@ﬁixﬁméﬁ%btﬂﬂ
%H@MK%bﬂavﬁﬁwﬁf%T,1~4@®Eﬁﬁméwfééo€U~H&EWK@&bTméW
mlf%ﬁﬁm%ﬁ&ﬁﬁ,W%wﬂmmwﬁﬁwﬁgﬁgmﬁgﬂé<%9@,3KW%?6%%MEE
@TW%WK@%ﬁIMﬁA%ﬂE%OWMW,%%@Qm~awmmf%éo%@%ﬁﬁﬁmomf@

— 91 _
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#10E—NITRUIZE Y T4 HhEOKE (,%’\314"(:) TRIOHMTAET 3, UL 6 ﬁr@jﬂdﬁm.z"c
HETIZH 5 A TIILd %, AMEEOHSHIER 0.18~0.19 mm THEEIT R, E
DOEE AR THD, W2 %Eif%ﬁc%}fiéfﬁm I DERD A taﬂ,ﬂa%@;r}ﬁmﬁmﬁabm&) b
N5, BEREEZOOEHLTVE, COHEOLEMOIRM, MAZZOBREET 2 EALN, BEDHE
DIERP G 3, 4 WEFFHEF 21755 O ans,
A ~Ha 4 4 4 F Epitoniidae
4 FH I NRH A Habea inazawai KURODA ; JiEEIZ 6 B, BIREOED {IZH08O FHIT 10
TEHNASBIEICE AR TRISN THET 5. COMEERIETHO N 5 2R TEMIC MBEBER 54105
(B, 1943), COINIEOMD 9IGRVEITH B, IEOHBIEIEE B2 2 DIZ~F 2 VL[
BThh, MARED SNZOWIRARBECHLTH S,
74 & A AFE Janthinidae
VY H 4 Janthina globosa SWAINSON ; Z OFOEERAENICHRERTLOTCELZ TCH S, A
DINERCERL TS (1956) OIS A LD, T LIS E OB O/ U T BEO RTS8 0
ONEENANE UBRET 5, B3 ¥ 5 5 BT 1 BT 3000~4000 5i DI & 511, #9250 B REANTHE

¢ d

Fig. 26. Australaba picta (A. ADAMS). a, egg-mass oviposited to Zostera
leaf ; b, magnification of embryos in egg-capsules ; ¢, d, larvae of wveliger
stage newly hatched ; e, f, free-swimming larvae of veliger stage elapsed &
days after hatch.

LT B, COIRFEIE XD 8 & 10 OREEN L Bbis,

€ hE 2 #H AF Eulimidae

YT EAE YT HA Mucronalia exilis A. ADAMS ; AffiZ 7+ F 5 O —BOBO T, #HPd
ST EIMEOINE 2EA DI 5 (HABE, 1960). CIUIEIRD 9 ICHET 28 -ALN D, HFICHE
UP LAl 150~ 160 fEhs L BEITAH LMD, FED #v <y~ 2 74 M. mittrei (PETIT) 4 ¥ 7k b
FOET & A0 B SO 254, 7 OACiE 100~ 150 MO ERL LN DG, Eilg 2 =R T
A3 X INER AR &2 (B, 1944),

¥ K =+ F Stiliferidae

FH =% FY) =F Rosenia castanea (DALL) (F27[X, a~1f); A7 H v =@ H LT
MERT, ERSBADERT 2B TERICITZ ), INEEDLAEICEIL T HABE (1953), #E (1959)
OBEDIHLNB, FRAL TEHEINTCANTE, SHUDIREERIZIZRIT 2 (HORBYITFETAIES &5,
OPEE v = DFic k- TIREINZ %%Kﬂimfﬁ; Bo COIPFEIZE KD 9ITAHNT B, KFERTIRKIR
D3y 22~25°C T 4 MEIBEADINL 12~13 HPICZE BT HEE 7 & LTabd 5, ERHENEE D
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5, BECIBIL U2 - ToEE 2 B 2 29 5, T LI BRI sl f3s OV & i R IR ADSEEY) b1 %o
AL R AR ETICE LT 2 EEN D 5 . SRIHRK SO THEENRZE BN E 6N 5
2, RO TR E OB TR B AT, AMUBEDICIEAERRZITRI b0 5D LEDINLD,

br

0. 4mrm

Fig. 27. Rosenia castanea { DALL). a, egg-capsules attached to sea urchin; b,c, egg-
capsules containing embryos, separated from sea urchin; d, newly hatched larvae of
veliger stage; e, floating Free-swimming larvae of veliger stage, f, parents.

x4 2 % 4 F Amaltheidae

% 4 2% 2 Amalthea conica SCHUMACHER (#528[%) 5 AR 7 7 04 x OB L, Rz OHK
A THE L, BEIISIohILTRE 31 5 MEB S A EEINERREl e, BN 5~ 9 HIKbii%,
| HOBEE O TITIE 2 ~ 6 OB b1, 1 Bz 10~30 OB EBEOMB—IEE TN %,
BEH ) IR 4 L PREEDS C SR OBITEE L, CARIIBIA TN 2 OPE SN D, L LHBEVEAL
LOTIZC OWEIFEL THABRICEST 5 L 5iess (BoN, QY d 2IMETH L), 4 MR
DERE 0.42mm T, i HABE (1953) X
h BTN, AEREEIDC L > THREL,
W AALEGTL Y & O T EE 1.02mm Chfigidid
EALBILL, SEORATERSMA L, HE
UIIRBEDEE 2 D, BEMOER T ORI X
h HBITOAW T D, SEEIEIE EORIITTE
B BT, COERRL TR
LSO~ CAMNT B, BB
FEITIZ OB EOEATISRDBED LN D,
FEDHvF Y A. (Antisabia) foliacea

(QUOY et GAIMARD) § HABE (1983) IT.k Fig. 28. Young individuals just after hatched in
TUSIBRIEOTEREETR & IIITRETH D, Amalthea conica SCHUMACHER.

JE— 9 3 J—
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7Y NHHEL Calyptraeidae

202974 Crepidula gravispinosa KURODA et HABE (29K, a,b) ; HERMNEOERICE
EEFERPECEE TH 5, ISHIKI (11936, '39) 1TJ - THEE:, BEORIS L O ORE I &5 3,
HABE (1953) $II0LEITDNTEIR LT, BEIRENE 5 ~12 Awbicb, o1 AL 3 [LL LD
U, ENCK 10 EOIEEREH 3 2 L b, HRTCEELUEATIE, PEOEEZF /AT AL
SOOTHEUUD § T, #IREENERE (3mmx 3mm) _'b&ﬁmﬂbtﬁﬁfﬁ%bfmt(%
B, 9 THIM) FEAIZHERE T L IO INEER T § T 2 ORBEEBED 4 5 70, S L T2 4 L IO § DIl
DIz Y EBEE T, WS OEIRBEEO—IITA LA & 3 DSOS T ST, [SHIKD (1936)
W AUT AR 4, 5 BTS20 FEO e 5 94 74 C.walshi (REEVE) EREDEEIN 21T
T (B9, 9IS B), WK
3 FEBFHE T TAEL, 2 BEEE
H:g %, THORSON (1940) 12 F3uid e 5
7 3 H A O IACEAEDEIZER 0.35 mm,
50 DUIENEH I, 1B 1500
YR H 515,
ABIHEAET, KEO b OIHfE
WWERd 5, CNILEE 3 B TR0
T 2 AR AT b 2 BEAR
B3, BHlchlz -T2 1cfTizhihvs
¥l &AL 55, CONKLIN (1897)
ZCORO 4T ONTHOAR 3%

—

0. 3mm O 5, EOFHEBBEOREIC O

Tiltz, Chiz LU HIFD & O

BN FEF TS A I DNV TSR &

just after hatched and shalls. {izh, AR O HEEBIDRAEREFIC
BT D L bV g,

Fig. 29. Crepidula gravispinosa KURODA et
HABE. a, egg-capsules ! b, young individuals

#1 % F Y Capulidae

b Y Capulus badius DUNKER ; JBEIT & » 2 2 2 » FIRER ) z%’ﬁé‘gm WBBAEDIE i
T2 EBIK, 91, B (1944) 1T LAUTER 0.63 mm O % & o HE T3 4403 %5,
C DL 7 RO LRI - CRIBBENER 2T > TN b, O echmosplra larva (ZEBE® C. ungaricus
(LEBOUR, 1937) |3 KRR STRR TIZITL0,

& <= 7 A4 Fl Naticidae

4 A4 4 Eunaticina papilla (GMELIN) (#5308, a~g); KEEARORTIREEOA X X THE
WNENICAERTY B, BEEINIZ 6 A5 10 A EHIKbIZ Y EESHLTH 5, IBLIZDbW ABEBL T, 20
Mg FEE AR RIS BT > T B, TIER B EE 2 R U IR ORI O B BT B BB
@% CEBAL TIREEE (1955) PMRICHELIZHE Y ThH 5, AROIIBEOMERE oKD 7 1K/% 9 %, 4

UFFELUOLEBED LN, BREFEERZHNS, (CNEREAOEET:ABEOAETHY, AEOMH

&%Oﬁ%ﬂféé A 2 3R TAALSINIE O AMAD R GV D, BEEEISEBRICILHT 5
ODPRMTH %, PEOKS X, BRPLAT, BEHMIZS, 4 BEEHAIIN S,

U F ¥ &= Y NF Polinices sagamiensis PILSBRY (#3184, a~e); XEOIIIEESO 7 FELL
SHTHIOCEE SN, BEREIET 2~ 20 m fIO 00RO HITAE BT 5, 1958 40 5 1960 4FITH 17
DERMOD A 2 v A EGER XICLOBENTERBOERE CHER S HicgE s, W7 B EE»5 8 A F
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DT> THE SN DD, YROREEED»D 6 ~8 ABBHEALN D, IRIZY x 274D DITE
BIEPIL, THRDIQHIZWL0HTREY, BRPLINED AL 5ABDTPIED LD, BRI #
EHALOKRENDT, FRONBEDHEIZBRRBETH S, WHETRIGZE 27 420 220 A4ADL)
OB TT L CQORNIRSY, §7sb h “acapsular” [Z7EERY, T ABGHREE CINENEY LN D,
ORI 28 1.4 mm, [FiZ 35~48 mm, £ 313 150 mm BT 5, PIEEIS | BIRICRAIFICH 4L
VAL ADEEGE IR D, COIEEE 0.90~1.0mm OK X X TEOFH R Y —EPTCE X, PNEEE S
DB 2. LT D o C OREEIR N ) N ROIIOES &L & 0T %%, R CHEY & LT IRERE &
TOPCEENAIEE I L >THIcr b 2 BBROMEE 2> T, CNVBAROIEOHETH S,

Fig. 30. Eunaticina papilla (GMELIN). a, Feature of egg-mass; b, view
of vertical section of egg-mass with embryo in capsule ; ¢,c/, apical aspect
of hatched veliger larva with sculpture on its shell; d, ventral view of
the same larva; e, free-swimming larva of veliger stage; f,g, apex of
adult form and hatched larval shell.

BN Y E O B EERRIE DS 7o 34, FOITIER 0.34~0.36 mm OEEEOIN | HELT B,
BliE tem? 20 S 121 T, GHBRICIEAECR L TR & HETE X105, FEE OB AT T HIOSEED 513
KR 27°C T 5 BB A TEROEE % b - TR AU, 8O KR S JIZER0.63mm
ﬁ&&%nmﬁﬁa@nmu%1%%%T@otoC@ﬁﬁmmtxvx&m@tﬂﬁm%%ﬁﬁwgﬂ,
POURNRBERET L, MAREEE L, RSO MY 5N 5, EORIES L CERITBE T,
SEBFRRIE /N S0, [ SN IR IB O IRIBE BT, RS D08, C OUEIZ R E RO RN
EATZEDTH L5, B 11 NOFKTE» LK 2 BEO% | mm B THENICET 2 O EHHIT S, T
DEAEDTE FOMANILFOEE, BAOBIRP LA T a b 4 & v 4y 2 2 OHREICHEST 5,
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310 f B W KAWEH 12 (2,3)

L % % & Neverita vesicalis (PHILIPPI) (232K, a~mn) ; BREES DL R I R BT A Hli A g
W TH B, FEIRINIE 4 ~ 6 FHIThic b AMIE 2 HONC Tiabu B, BRI X W EOFEBICEIL TIREE
WOWY TdH o (B, 1955), o LB AFIOMEMD 9 TR SR < L RICHIIT 5,
34,5 BEOBITACHIGEL TS 2, SEHOIFEOFHESETIL b B b1 CRY 5115 OHAH
DETH %, WBEROMENZRIP LR TD S,

FIBO Y « %74 N. didyma (RODING) (#5338, a~h ) (3L - THNERS 2 ik B 40 L,
AIETLOTHE % b - 12WVEDSK 2 BINE LT 5o SR 5 IRE DB LTI AR & B 5~ 9 AICE
IG5, NV x4 N. reiniana DUNKER (3534[%, a~1) 132~ 4 HICEEIL, BRI
B TIEET AHEANA DAL, 7 X b 2% < H ACDVI, WRORANT T DOBRITE DEATIHIE T2

Fig. 31. Polinices sagamiensis PILSBRY. a, egg-masses; b, vertical section with
embryo in egg-capsules; c, veliger larva in egg-capsule ; d, haiched veliger larva;
e, larval shell and its spiral sculpture.

BT DS H Y, V224 SARETHAHC EHNEIH LT, SIPIREE LY, DI RRERED
HCEBETRRE R TH 70, CALh1E 3 EMATE TR L mm IR LIERILET 5 & A6N 5, LLED LD
1, KBOBRTY & 2y 2 2 ZIBROEEOYE DA L OHERADRNTRIZ S,

w7 &% (~v V) Natica maculosa LAMARCK (35, a~1f ) ; AU HIH OTE-LHICAERL,
Z ORI ARS  EMic bz b, U (1938) wwkiud 2~12H X ah s, AEC TEEATE 3
Hinb 9 Biebis - T A LI, 5~7 HWEEITh 5, BE (R, 1955) o2 ) ICHREEI RS
2 BUICHAI L, IPEEEE L PIEE - OO ¥ Y —JEIZDO0EL, COTID Y 2 4 FADANT Y AR IR

COIBE - PRSI SRS Th . WBOANE Y # 2 H 4 EFPIOBAMTH D, 28O E & »1C



MBPERE R SR D MU FEAE ST © DN AERRSERIWTIE 311

DDPNEDYEN AT ADT, WEHE T 3~4BE IR AEALLNL, REDOT X282 <wiA
N. adamsiana DUNKER (2836, a~h) 33X & <5 A N.severa GOULD (837, a—~1)
2RI & BB o TINEAIC 22T 12~13, 14~ 17 OSSR Y L1, sl Tid €Y —IRIWE
IR U TR BB TN ERN AN S, SIS & SO mRITITREOIENED b0, UROEL LM
LWIIMRITH > T, D=7 &= LR, SEDERELRNTEIZ D,

0. 3mm

Fig. 32. Neverita vesicalis (PHILIPPI). a, feature of egg-mass; b,c, view of vertical
and tangential sections of egg-mass with embryo in egg-capsule; d~g, zygote in cleavage
stage ; b, rudimental veliger larva; i, larva in young veliger stage; j, larva in developed
veliger stage; k, hatched crawling larva; 1,m and n, apical and ventral aspects of hatched
larval shell and apex of adult form.



312 i = % ACRIER 12 (2,3)

1 mm ' 0. 3mm

Fig. 33. Neverita didyma (RODING). a, feature of egg-mass; b,c, view of vertical
and tangential sections of egg-mass with embryo in egg-capsule; d, young veliger in
egg-capsule; e,f, hatched veliger larva; g,h, hatched larval shell and apex of adult

Form.



Fig. 34. Neverita reiniana DUNKER.

HREE R A D LU 547 & DM A RESEIY L 313

1 mm

0. Imm 0. 3mm

a, feature of egg-mass; b,c, view of vertical and tangential

sections of egg-mass; d,e, zygote in uncleavage and cleavage stage; F, embryo in trochophore stage;
g, rather young veliger larva; h,i, larval shell taken out from egg-capsule and apex of adult form.

Fig.

35. Natica maculosa LLAMA-
RCK. a, feature of egg-mass;
b, view of vertical sections of
egg-mass with embryo in egg-
capsule; c, zygote in cleavage
stage ; d, shelled larva in veliger
stage ; e,F, hatched larval shell
and apex of adult form.




i TRARTFE 12 (2,3)

e
)
il

514

PR ERT 3 &, AROIIDUEOREIL, KiKiTisi T Eunaticina, Polinices, Neverita, Natica
EMERICEE LSS BTN D LD ICRZT LD,

Ny &< AR Lamellariidae

4o hTe a2 & s Caledoniella montrouzieri SOUVERBIE ; JPEEIZREME CHESEN, RSO~ b

0.3mm 0. 3mm

Fig. 36. Natica adamsiana DUNKER. a, feature of egg-mass; b,c, view of vertical
and tangentical sections of egg-mass with embryo in egg-capsule ; d, cleavage stage

e,f, hatched veliger larva; g,h, hatched larval shell and apex of adult form.

2 ¥ v 3 Gonodactylus chiragra FABRICIUS OEEICHET S (B, 1944), C PIVEEZE 9 Ko
SN E A DN, T OWMEIC ZAUSLER 1| B oodlIsteia s h, W 2 BE TH 2, MABEA
FIOAHTEEL, CAURMBEOREFHTUELIES N5, SBOREIZBRMERL, Bl A0
%o BIEHIERD L AULW0,
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TEPERS R D Ol A A 275 © ONT LERBSRRY B 315

ARID YT YU 7 echinospira larva & U CHIS 4L, LEBOUR (1935) €K »> Tl LZREE TO
REEDS BI DI VI, COOLER e BXTO R sa B > TADT,  Eratodae #5400
Capulidae g & XBISALD, T ORI DEMOFEERICET 2 @G E AN 5, B (1944) 12
LR R MGs L OV 7 5 7 5 TSR STUCEEAFORE O % 2 BRIHE U712,

% 71 % 4 4 B} Cypraeidae

X &9 5 44 Evenaria japomica (SCHILDER) ; AFElD b O HRENNT &AL T, FREERIT b FRER Y
BESEZ, U UAEBRBFSE O AR 5% 0 2 Lmnizdie, IPEEET 2B cASA
ST TR (1915) 13002 1B =i CEEEE U To A OB & A biEIic DD TEmR L iz, ChUT L d &8
BT 3 EETMR B DD b, I8 4 Abd A ETIRED LR B > TEHP 0, L, WV 21ZAK)

0. 3mm

3 em

Fig. 37. Natica severa GOULD. a, feature of egg-mass: b,c, view of vertical and
tangential sections of egg-mass with embryo in egg-capsule; d, zygote in cleavage

stage ; e, young veliger larva in egg-capsule; f, apex of abult form.

HEWRHETITAELTLE 5 & COMBIIMEL, KETHERBAATHET 5 LD s, B
137 BTdh 5, OSTERGAARD (1950) it Hawaii FED % 5 7 4 4 6 T DU CTEAGED AIMEZRY, C
L DIOFEERBLMEC DNTEE Uz, Chuc ktud, NEBEBEO TOERIC tlE - THEL,
£ b DAY 1000 MO MA SN A, IO KRS 313 1.5~5mm BEO/NET, T OHNTIE 200~
1000 D 0.2 mm P FOHBR/NSWIIBA > T b, TNEIEERIGR T, BHRICY, FOBRELEL
Thb, AEDIFEIE XD 4 & 11 OHFICHEYS TS LA LI A, PERFIFE S BmTIic by,
WL S AR L 2 B CAAEOR MY S0, IR LOCEEREEET S, RS —F 4w A
NEUT OSSR S A =e ) #4728 O 2 5 BIFUIRICZEE L, BARIHRIZR TuEhs & ik o
DOZETHDLLND, FIPZEFIKELNDS,
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316 i B 85 ARB 12 (2,3)

709 4 F} Cymatiidae

53 K5 Cymatium echo KURODA et HABE ; ZFEOEEINCEE L TidaE (1899), F% (1944)45 LO°
FEI1(1960) DHEDIA S D o AL D OFLIRIC KAUIIIROHUZ £ 0 7 5w HOFNE TI810DAL, /¥
AT o PVERRRST B, EEROINEBREEZ Y 5 F BT, Bl b REIOHGI » TRAMIK
PESIL, SIBEOHOERIZZERR & 55, 1 HOIEEIIZ 292 WLl EOEE T INZEERAOINGAEINS,
COMEREIR, 11ITHXET S, BEICIZ 4 b 9 A A E AR IO 2B - TRET 2FHNALN
B BEE TIXEENES 20 HE T ALY A, WBHTIZIBRIR O AN A b S, EINIZ 8 AP S 10 HITbhTl-

TIHizebhii s,

0. 2 mm 0. 3mm

Fig. 38. Tonna luteostoma (KUSTER). a, egg-masses; b, magnified view of

egg-mass; c¢, vertical section of egg-mass ; d, magnification with veliger

larvae in egg-capsule; e, apical view of larval shell with its sculpture ;

f,g, both lateral view of larval shell.

£ RS Charonia saulice (REEVE); AKFEEOIIEIIIFE (1907), B (1944) 2 L 53085
BAVG, B DYWD “bo y ) xyXE” LIFIND OT, | B IMCEEER LICHET 5, B
TEERICIZBETE T OB T 2B S b, C OINBERIIFREEE® 9 b T 4 HiE 2 OB BT (8
9, 10CHNT 3), PN ¥ 5 7 o B THEGE, NEdRREar22d5, BN 2~2HE 3
VT 5,

¥ nm 4 AF Tonnidae
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Vi EE R D FBFEAE TS b N RIS 317

YV n K4 Tonna luteostoma (KUSTER) (£838[%, a~g ) AFIZEE S 5~50 m O¥EEICEET 2
RKIEETH B, 19536F 125 12Kt th, ZROINBEF DS & —ITBRICIT R S, C OISR,
B XV D INBER DI W T HBEINLZVNE XD LI LBRPEL, HHOINESEL T HEDE
BWTHL, YRR EZ->T0 A, CONBEIIEIMD 7 & 15 OFMEICEYT A THD, T ORRIER
ISIBERREPARIOIED A A O NBZBRTH Y, HRAETEAROS By vy n#4 UbiREIQ
50, BNC1959E 12 ], R TUII O THMMICA - 72 8 OB 5N Tc, T Al & EREOIBLE
TdHY, DEHHOIOHA>TINE LD TH -0, EROBEIECIEIZIEZ &AL JMEUTIERT, Firic
BHFHIOLEPEEL T HINEES B 5N, - TEINEHD S WRICH T TITabhas & #5611
%o STEIMIOINIER 0.25 mm, WiB 2R, BT 60~ fdnsbh, ChbdEHiLz 15
S THBEOHREYWEICIEN TN D, & OFFEIZRE B TEEN 2, HEFOA- T BE)
BETI2Z DM 40~60 IR LT B, b5, RO —Eaiclil s n s BEFRE A 005,
WED LT 2 FUIER 0.6~0.7 mm T, EHHD Z HEBAPEBL THRN D TIE, FLOBOWDIZ
UOIITOEEL 2L ALEL T, HRWBERNE THL, EFSHE2ET, SR EA LN L8
DOBOKR X SIIERE 0.5 mm, FHE 0.32 mm THEBEPET b, COBBITHEHMOBOETEL, &5

Fig. 39. Ficus sp. a,b, lateral and frontal view of egg-capsules ;

c, zygotes in egg-capsule,

TR Lo BESDHHDAROUDLIHBTRY 5N 5, FIEMTET 2 B &2 ) RO AENIC D
> TR %, Iran EEE Dolium DOEDELHREDOH LIS THORSON (1940) ORM%eh 5 & AR L
BEEIL T 203, BN 4 BITITRONE &£ 3NTWhH, Y Vi a b 4 TiE b U o e B vs 2 5 7s
S EHALNDY, FEOPZVEAIIK NS DTH D)5 2 DI HEE N & O & T 5,

7 5 A Ficidae

E U A A D Ficus sp. (839, a~c); KERZDLOEFOMBOEE» S REIND, HEOARE
DINTEET BEHUI ROV L) TH B, ZDINE1958E 8 H2oH FTEMHFRM 50 m D & AT= &
EHIC L > TIELNT, COMEIEW 2 ¥ 7 F o HEOBERERETHA S, BT OENEIIL D S s hs
27, CONBIRVEHREE T LB EMBICE» TR 2 UORD I RO PR 615, M ERED
M D—R TEEBBERIL SNIORBTEE B> THFIL, £ DHDINIH 400~800 I THFIBEB 22
T5, CONBIMEREORHFM 2MA, PERRY 36 LN SCHWENGEL (1955) O#E L 7-dbAKEE Ficus
communis ([CEEPILIZEDTHY, AEIOINETH 5 SI3BNE0 . BT UATOEED 5 19504F 9
H2HFV v FCX > T—HEITs o IOV RS 5 417205, B LML Tuvice b, 7o
SUIREDIIIR L OEBAHUIZE D LEDNS (B9, 10IKENMT5), COBSIIERICIZE
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3 i = % AT 12 (2, 3)

iB 19~22 mm, E X 1.7 mm T 5. BAILIIFERIMONE & & kBN T HBIROBIREG Ea I
T B, SIORAERRIIIIE BT, BORMSRBR 25, B 0.33 mm, i 0.24~0.28 mm E7/RU

a

0. 3mm

Fig. 40. Bedevina birilef fi ( LISCHKE ). a, egg-capsules attached to parent shells;
b, s=parated egg-capsules containing embryos; ¢, rotating embryos in egg-capsule;
d, shells of free-swimming veliger larva ; e, newly hatched veliger larva; f, free-
swimming veliger larva 13 days old (C.63 mm across); g, free-swimming veliger
larva 18 days old (0.78 mm height);h,i, lateral and apical aspects of larval shell,
after metamorphism; j, apex of adult shell.

70, BB O PRI R AT SRR, WMEORITEHASNTIND L9 ICHA D, SIEORERMBIT O
TIRASROBRITED,

#iiE 2 H Neogastropoda

7 7 % H 4 Bl Muricidae

4 = 2% 4 Bedevina birileffi (LISCHKE) (2840, a~7j): B B T o T L s L YR
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HARERE R o0 U B AR & ONIT AERERAIIAITSY, 319

OUBEICEL, AFOEDN, FAERE, PEOERE SOV TREROBY Ths (R, 1957), I
BMAOBE, 4 ~¥ AROINROER, » FEERONES Y, BOBRINIIECAITHATERIND,
EEPIIZ 6,7 H, 5@ 20~30 fHDINESRRANCEFIL T 1 e 2> T BT, MBI BEaN
Lo BT, FHFRENT 0.43 mm x 0.60 mm O/ X UVEMR OSEE D 5 HILVEET 5 (889 K, 1910424
93)s ZOKHARTATHANT ) RROERBYALNS, B, WoK: IBIPIIHIIE 14 EDOE
b Thbd, BFEIZA L » B THREROGIRITIE, COROEEE LTINS DB L ESp#EE s
%o RERDHROIEIBA LT, EFEET &L TaIT 5, COEER, SMELITHEIE 2 EED
EiE FiCENOAMARRED bND, HF 0.3 mm [HTHET 3 & FZ 4 TR E LD, HBERREES
ZEYHADLE L BIFURITZENR L, FECKSEE b FET 5, #E 0.63 mm DL E Tkl 3 M
b, 0.81tmm TEA{HICAY, 0.96 mm THEAICEET %, EI» S SUE TIKE 23~27°CT
2 B2 D, AUE S, 4 BETHHET D, BROFTRDVMER 2R THC L, HHEFEERCEHE
BB E, PIERET S TRADMARFRANTH 2 C &L OBE» L RROBEY 2 TWT HT &
BERAXR=Y, VAVBIOTH =0 E B HBL TS LT, CNOHEARAROREDLEORE L &
nNa,

k% 2w 54 Ergalatax contractus (REEVE) ; i BUZ B OB FTEICERT 2, Ilidhw 724
AEEIL (B9, 19CHEM), AKXy EBETHA (HABE, 1960) L USRI 130k TR,
FEO E. calcareus (DUNKER) (I AL E D LOBPH IS, NEOEBIIAELRAKETDH LD, K& 3
AT 2L DOV KRRV, TS OHEOTENES L LEDS, IRERIBRELIL T 2 O TR AED
REFR T E A O EWHITA, COMMEE L 5~7 BBENHTH %,

dAx a5y Ocenebra japonica (DUNKER) ; AFEIZE - U TR AT OFHETICERL, B4
OEBE UTHETH 5, A ERAKE (1939) oSz X, EIlE 2~2EoEichizh, o
HITE 5~7 AWEBEITH B, IPEIZEBIRBEE T 1 BNC 14~82 fULEH I, TOHERIEIR, 16
M4 5, 1 EROIREII LR 1000 MTH 503, 134 LT aREAHUS T
HIMID 1.4 %ICB X000, COROAS X 1.4~1.6 mm THH = L Y003, EEOBNILIEE
BT, EEPEOTTHBREREAORR D, SMUHEBEN I AHTH S, » FITEAT B/ I
2mm KOF 2 HF, ERICE L BOKRAD 22.4 O L % 2EETL L0DND,

AFEOINESREE T EEIN (JH, 1944), BN TId16s 18 OFEITHENT 2B TH S, FIZAE
o O.lurida (MIDDENDORFF), + VNt = O. fournieri (CROSSE) DUIERIZBETME L ~NF F R %
21, AED0RI S (HE, 1944, 60), UL LBHIHETEROBIANLGN TV A,

v 4 Ceratostoma burnetti (ADAMS et REEVE) ; I TIX THHE NIC B9 508, BEINZC
LD FEIC A LD CREHRBIKE, 1939), 5 AEHENL | BAETK 22 MOINEEZENT 5, O
PIEEE A A v Ay 5 A, AHAPEEUSOTEAKEAL, KETHZOTINEXBINDL
(o[, 16lTiM), | BHOIKA A Y3y T2 L 3EEAKTHIPL, PROFEEBES FAEE A5
Nna, ~naFrvaw sy Cororifluum (ADAMS et REEVE) b Ch & FREDIIETH 5 (HABE, 1960).

A ¥ =y Purpura clavigera KUSTER (#4134, a~d ) ; KEIIAECHED GBI AE IS
BALI, VALEE BICHFOEERLLTHLNS, ENSPIECEL TZERHEE /K (1939),
Wk (1960) OMEDHBND, FRAETIE 5 A TR G 8 Bithil o TEOKE, iz Ot EHA T
OBEUHB TS, B3 - TEINT 5 OPEEIND, IPEIHRILED & SNIUNEOIEE TS
HEETHS (EIE, 181N T 5), INEOTEENCITEIITICIL > THEDSHILLHEAL, £0
KEIREEN 0.5mm Hb, TPEBOKEE, PEIELAROEY ThHb, WEZFEH I BUNIYR
BETHHH, FEVED SRBEICET 5, AMETH2ETIIMED B TLL LRI I THE, 8
A - EEREDR 27° C THIFT O, 9 BEMEE T & U TAEUT, $2b b AR 2 HE/1 &
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220 i Fe, I8 AR 12 (2,3)

HoND, FOEBIT 2 EETHGEOOBROREEZHN S, MEIRAZES»T, MAIZHEUOSITE
WO D, YEROERITIEIBS R TR I, W) 61 b, BRI S LEREI L
B URICZE g B, P13 O LBV E ISR B, TP EBE 20 5, S, HI#EO < BIXLR
DEHHE D FEEICIE BRI B o 70 BORD L RMHELL, HEEREST D, @SSRV 0.4 mm
CACENL, FROBIAREE S, SRS TR & & bR, 493 IE Y B B
0.96 mm TEEZKL, COLICABO BB W ER #2041 L3 EAE —HUTIRT ElBR2IIE
bo B b ARERY 2 ST B YT & % T RCH B, KOS ) T 2 4 L D KRR R
U, R i't}\f‘%ﬁfﬁ}ipé“ﬂfb\&(ﬂ EWRIr S, FEBOV AL P bronni DUNKER (28425, a~
d) AAEE LSRRI RS, ®OAED S OWRE L, TORRIIIT AL AL L EELN,

a b

[ —

0. lmm

Fig. 41. Purpura clavigera KUSTER. a, egg-capsules attached to living
oyster; b, magnified embryos in egg-capsules; ¢, newly hatched veliger

larva; d, larval shell with its sculpture.

F 10 LEOS R T A A PR R E VD E TR D, SMHEORE LI LA L “b? COEER A #
2 EDORIIAES T, U U AL 2 FAImMo 6 &5 TOBENS 4 £ = Tt 0.30 mm, L A4
T3 0.33mm TRPAE L, BEOWRDIEDZELETHEIN TS,

7 % =+ Rapana thomasiana (CROSSE) (#8434, a, b)) RGBT TEBRLET, »ib KEOR
HThD, EEOH FEERIOM & A 5N b 2 (HER BRI, 1936), T OEREIRCON
T EHE (1928) DD G D, HI1(1899), HE (1907) L VM (1960) DENEEDEIER A L 1L 5, IS
W FF as v FEEN, SHOK-STHEREETS GEIR, 18ICHSETA), SHFLT TS
WCAIB L Z DK S SIZER 0.7~0.9mm Th %, INFZERME TR B8R 272 L, = v ORMEICEM
LTS ahian -1z, ok s 21349 0.25 mm, 1 BT 1000 ML A3 A b Hvic, 8 H AT 3

D 12 HEWC AL U T2 AMEEEOEHI EZ DR 0.40 mm T, Wiz 2 EIE2 5295, 1 ER#IT0.45
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YEPERE OO0 HEIE TR s B N/ BRI 321

mm AR UL A ER S 72, 2 BT 0.6 mm ITEd b, WEPIIASOEREA K=y, LAY
Lk A&'?’f\% IS, WEROR TR NS OFTRE L AR TZES Th Y, BEHO LIRS

HETOBMED FAROBY KX DO TR Ui'#'/}f&)éo SHERIL 6~ 8 i zﬁ%w%mgcwtﬁﬁiﬁﬂﬂﬁé

WTtahs, W,’%O)% Y 43 R. beroar (LINNE) ¢ 7 o0l UBELIONE 2> (HABE, 1960)s

[UR———

0. lmm

Fig. 42. Purpura brcnni DUNKER.  a, developing embryc taker
out from egg-capsule; b, newly hatched larval shell ; ¢, shell of

free-swimming veliger 3 days old; d, Free-swimming veliger 20

days old.

Fig. 43. Rapana thomasiana (CROSSE). a, egg-capsules: b, newly hatched

veliger larvae.

=91 Chicoreus asianus KURODA (%44, a , b)) HETIZHEET 2 mALo HFEECERE
Wz E L, EOMNFTICEENT 5, IR 7 B DHTRELFRD L obia b, 8 AR TRENCZEILZ -

T D b S ERE AL, BHiZ | BR300 & TLAD B b OIFER 0.26 mm, EEEHBRET S,
| 5 FTlT 20~40 ﬂiﬁlmﬁlﬂ%ﬁbﬂ\ﬁﬁlﬂzﬂé@ L/’CFL"I'ML HEICEET 5, PEIABETHER, FH=v
OB PRI AER LD (559 IR %), EEIEYID L, O OB RR &0 A L
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322 # B B AR 12 (2, 3)

(1.5mmx1.0mm) BEET L, NEINE:RBEOERZEH, XHOLTHEOea NG TEHRTH
5, AEOH xR 5 C. rubicundus (PERRY) ZE&BE L V& INEL, HERICGEWIER S D (K
=, 1944),

% T # A Bt Pyrenidae

FH U H A Pyrene misera (SOWERBY) (#8455, a~c ) ; KAEIIHE CiI/EEEfdE OT 8%
({3 512 2R D Kl BT T, ﬁﬁm%ﬁ@%@mmﬂLm%ﬁﬁgﬁéoﬁw,w@%ﬁ%
Wiz & OYBAEBCBEL CIRBHCERE UICED TH D (AMIO, 1955), EESIENZ 7,8 8T, 51244080
A RANTHSI U CHEICEADU SND,, I T2 04 X h s dniohy v ZBRE L, FLABA
ﬁ@%%%éof“é<M B, 1510085 3) . FERSIC I BRI X OB S HIL B B, BT

Fig. 44. Chicoreus asianus KURODA. a,b,

apical and frontal view of egg-capsules.

Fig. 45. Pyrene misera (SOWERBY). a, egg-capsule containing embryos ;

b, veliger larvae in egg-capsules; c, hatched young molluscs.

FEUWVERIHNBOEGNE S B2, SHIALAME L it/ F->T0bH T L Thb, BBITIE, 4~ 6fdD
DK EDEEBOIMGRFER & & 3ICEEEN D, INITEIFRI IR ORISR %zh 7oA
ABOBE EMALIT A, SR ORIIT 20 BRETERLIIHEAMET A, SMEUITRERILES: 5 HR1IK
OER 2700 L, IR U T2 D K 2 BN 2 » TR T 52BN D 5, SO S 312 0.8~1.0mm
TEHEAGAOR % 3D, BT 1.4 mm OREBHEEADBRPINENICEFEL TWAEEXH Y, THIUTAHAL
5 DOIHDIIAREFEE L > TEBSELTCd D EEA SN, HIEEIFOBERKFDLNLG, ALE 0 H
T 2mm i IR, #ElT s ITHEREDOBIES MUK B OFE 2 HA 5,

FREwDy 545 K54 P. (Indomitrella) lischkei (SMITH) (46, a~d) @ZARBHEOERNWEDEK
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ERE I R I D U T 2 7 © O/ ERESARTTY L 323
B A, HEAETIR 7 ~ & OWICASOINE 2 LHIPRITES DT 5, COIEZFF KA LD

%Eﬁ%f,AH%%QKﬁ5~%@ﬁ%w¢%b,A%ﬁ%@é@ﬁ&&%ﬁm(%%,wm% 4~7

BT ERId 5, KIRDS 18~26°C ORTIE, 25H BTfE THEELWE 2 AT DA Md 5, BT S BT

2 mm

1 mm

Fig. 46. Pyrene lischkei (SMITH). a, egg-capsules attached to Zostera leaves ; b, separated
egg-capsules ; c,d, apical and lateral aspects of hatched young and apex of aduit shell.

[ S—— [S—)
| S ]

0. 3mm 0. 3mm 0. 3mm

Fig. 47. Mitrella bicincta (GOULD). a, empty egg-capsules ;
b, underside view of egg-capsule containing inner capsule and
embryos ; c, free-swimming veliger larvae: d, shells of free-

swimming veliger; e, apex of adult shell.
%%®é%ﬁﬁﬁé%ﬁﬁﬁ%ﬂéoMkwiﬁmcmmﬁd,%%T@@&bﬁé?%ﬁﬁ%®%ﬁ%@
TR EBIEEET S,

5~ 94 Mitrella bicincta (GOULD) (247, a~e) ; AR TSR AT xhY THRCA LI
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PR TDHD, IO OEINPYROFERBIT DN TIZEEOEY ThH b (AMIO 1955, °57), FEFNANIZ
ZFp 6 BFITHIZY RGBS, JIBIE 20~40 MHVSRBANCHES L TRt 22 b, MEORE, EE,
Y (N=Fr, se Ry, 2RY) OWESE XD TEBEEICD > THET S, L LS
SR E 72> THFEL TIS Y, CNIRHENEIE & BRS S 5, NEOBRBILE § WM Ty 5 7 7 4 DI
AL 89 MO 158 19D RTINS T % . IBIZRTROARID 2 B & # > THEHENZ OGS TFTH Y, B
HEBERL, B9~ lPHLND, KR8 ~14°C T3 4 BT > T AT Do T OMET
E2BEROEBE b b, A ICHAREY 5D, BILEEIRREEPE S, #0.42 mm CEIEA
WHRE Y, FERMTENT D, CORBRA K=o THLHD LI, b TIREOBE b5 438
TATEA S B — B S BENTB ¥ 75t o120 5, ATET & CHLE ATETRE 555 & B NG o HOBI b 2
TUERETIT 3, 4 BRI 5 & BbN A, BORININETTH 5,

7 hawid 4D —FE Columbella sp. (5548, a~d); AFEOCIIENT, 19564 8 20 HIKEEASEKTES
DR T, ARBICHEE (v v77) OFERICHELT b0 FIY 6T L, 35, 52, 33(EOIIEN

a b d

Fig. 48. Columbella sp. a, egg-capsules attached to fucus; b, separated

egg-capsule contairing embryos; c,d, hatched veliger larvae.

LB L 2D, ABANCHFIL Core, IERFBEPHOIAET, KX 32 4 EOBEY Tho, WNE
O LECE, HAL THERZ THIOMENEEL G D, THHO S HFIZ 1.0 mm x0.85 mm THDK X1
B9 KDI0& 1SOFRIITAINS T 2), L BT 9 MDIED A DAL, TR Sk X OB THY 0 4 0T H
212, 2HEROEBBMEV BT TP L, BHICBIHRO L OTh -1z, 2OOBREREY 2T,
IKERIIFE L, WA 1.0mm, BRI 0.75mm, H2HETH -7, 2AOMAIE L, Folkimr
WELBDOOND, BEREL»TH L, ROWITETIENL, SHOFZOD/NI 0, BEREEETH
BRITREBEHE, COBEIZ A X H A OWEIITN, | BRI X A S ERIGELL 72 0T 5 < T
AHN S C SRR, C DIIBEO /B New Caledonia © RISBEC iz > CalE x iz C. versicolor
EEELIL, THORSON (1940) O7RUTZ(C) BIE MM & 705415 o AFIIS RS CONEE DR X L7 B
T RIS AERT AT TH D, 256 CHOERLIZ O EbNo Y, FERRT S2Hc o
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NTIFSHROERICHED

=)' /3 4 F Buccinidae

2 ) 4 Siphonaria cassidriaeformis (REEVE) ; ARIDOEOEEICEELERMZ FCERER
XID . ISR TE S 5~ 6mm, 1§ 4.5~5 mm, [ HOBREICHETS (HABE, 1960), Al
Fizookx , ERMETRETH S, CIUTBIIZIIE (B9, 11E 16 235, 6 Hriic B
WHECH DI, L OOV TRIET 2 PR TH L, RO v A b S. fusoides (REEVE) i3
W (1934) 10 8- CAMR S AL, BIFE L SELIOSIEE 2 EICEES DU B CALE OFFBRED =407 4 003
4 FIOMOTET S #5415 L 5 ICHEOMOMEKIT L > TEINSDIZLDOTHH I,

S LR S Neptunea cumingi CROSSE (45495, a, b) ; ARRHGEMMED o — VBB TUR
IS 1), ZOMOCEMIZE R TH 5, Z OfFH TIVE S ARICIRE SN 5, 19618 H 4 H, It
318 1043, HERE 125 5 44 SYO (T, KERI70 ™ OEES B 3 MOSBENES Iz, CRbRNTILD
wﬁt@of$M$@@@%AM@W@%@@@@T%4K>W%ﬂ%ﬁmw%%mm,ﬁﬁm~mmm

a b

-
2 cem

Fig. 49. Neptunea cumingi CROSSE. a, clusters of eqgg-capsules and parent
animal ; b, separated egg-capsule and newly hatched youngs.

ORI 2 R Uy P ZRIR & 75 5, SVEERTEE LD o B B THER, S 1 15 mm, 12 mm, 37
¥ 6mmT, AR ATR - Ta, e OIPEEE & A SRORET (#9, 101CHH
W), DM SR EIN 5 O THRE b ZRBICIE VL, C OB LTS SO S RD b1
bo. T D AT -7 B O S b RO S b D E BB, YU A ADBELIHTH S,
£ LS OIS TS LTSRS s, 1 BERICEEISE < L ORERDS S L1, &
NEAEROMOEE - FRE, REPZRNUTRELIZEDTHS I, HEEGILA G TRE 9 mm, HEE
6.8 mm BRL, 2.5~ 3 TH 5o B 5 mm §9 2 FERTD 5 M 2 HOBBIR ORISR HBL, &
EW%%%a~ﬁﬁéo%mem%m%mfé%mm%ﬁ%b<%%b,ﬁﬁ@ﬁfé%®§§m5mm
T D, KERIZOOEL, BIRAD L OIHALT %,

ROz ST e % N intersculpta (SOWERBY) (2550, a~e ) [ZBREDBHRIT, el g X0
Wi 7 b -T2 JREE % RS BESMRICREA DT T G (B9 K, 10& 16FRIED DS, LA URITED L9 (©
BATEL DO LI, AETIE, WEREL CECEBIT, EE3Edn 7 RO T 51,
HEI S TENE 5 B E ORI EOYER 2 - T T, IE A KORER B
U B AT b DTH B, WERICESHORENAZNT, | MOBERZIPHEEL, CHOHDRER
UTHER - 72 » TRET 5o C OFRERBIZENC 4 ETHRATCBD T, KEWCEATHERDO S OTD
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326 i 21 1B KR 12 (2, 3)

b, REGH 150m AT 12 HTFH, DEIOERIFBA -T2 P8 A & & 12 388 L7z, Mo

1 BRTIIBRIC 6 mm x 4 mm ITHGE U TZREE LSS 6z, B (1957) 1o FAUSEEINEA 10 BT fichh
51T, AEREOKR S 313925 mm x 15 mm TA X {, KEBIPIETEL S HITIZA N LT D,

d

Fig. 50. Neptunea intersculpta (SOWERBY). a, egg-capsules attached
to parent shell; b, separated outer egg-capsule; ¢, inner egg-capsule
taken out from outer capsule; d, giant egg contained in each inner
egg-capsule removing many small eggs; e, small eggs in segmentation
taken out from inner capsule.

a

Fig. 51. Neptunea varicifera (DALL). a, egg-capsules attached to parent
shell ; b, separated outer egg-capsule; ¢, inner egg-capsule taken out from
outer capsule.

CEE 19624E 8 B, BIUBME TIRE XU ENC B U O L OB 2 BRI, S TREDRIZ
EHr LB INDL EALND,
v xRS N varicifera (DALL) (#851%, a~c) §x/E5E N3 2ELOS

SR R
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BEHT D, UL URRIISORERT, THOSLDATAY Y XER2RL, BAZINEED LT, FIC
HNEVHBEROL 2 & > T D EBERT B,

v x> K T N. arthritica (BERNARDI) (ZE M (1953) 12 JAuZEE, FEEEICIHEEROINIE 2 #E
Do CNEF v R ERAEOIDTHY, =/ F T % FxxEOENER L3RI,

N4 Babylonia japonica (REEVE) (#5254, a, b)) AR 2 B L O AT T/KE 2~20 m PO L
OWEFIITHEBRL, SHIREIND, 7 = 92 a7 I OAET 5 L 5 IRIRRETIRE» b 30 cm HAONE
O EERFIB U ITEDST TN Ty, BETRSEHHENRNL I Thb, ERIIERTE~8
BomFzbi, TESAHTOREY (CREONML, H, VTS )b B INE 2 FEIRIRICES DU T
WBDWBH NG o FEIR RN T BEENCIE, BRSO MR DX OX L EE 5T b, AHOIE
AR 2 2 U CHE L TN B E & b & A0, 2L OB AT NEMITOEINUERT 270, &
OB BT B > T IR E B, L LF =R 70 L9 I—EUICHER & 13735 720, BB
B EEBRS ¥ 5 F L BT Neptunea JR L3 CMHET 2 (oM, 10T ), FE M BIRE
OPREEDHITIE, 40 ATHROBBE OIS, S0P IBEOERIK . & bic Wfians, B JOIOR
X NTE 4 EOBY Th b, BEINO A X OFRAERSEIC OWTIEGH (1915), 5% (1950) OIHFFEL A
LD, ST ZUSIN NSRBI EEN, O TIVENER SN THET S, $ERK 20 B

SN

; . vt
f?' b
3 S5 4 N

Fig. 52. Babylonia japonica (REEVE). a, series of egg-capsules attached regularly

to vase; b, massive egg-capsules spawned irregularly.

4 EROER (BB SiREREY LE) B b ot AEHEFELTAMET 5, LrLID
5132, 3 AMICIZAL T2 L9105, ZOBOESIIN 1.0mm Thorh, H5ETRLI PREAL
BTN N Y, Neptunea BD 3 ONHEEREEM TANT 2 REEABIE T RE WRNTHD, C
Diid>, AFID : #% K5 Kelletia lischkei OIERZ~ 2 = v & X% & UTHIB N, KR (1907) 1T
I oTHRRINIZ, COIFEIEOR, 15ICHMTARITHS,

5 7 = v F} Busyconidae

s 7 = Hemifusus ternatanus (GMELIN) (2853, a~c); T N 20om A% TR REO
EIZERT HATBET, Hho v i ko XX REROTERTH S, BTy 2O & U TIESIZ ST
WABE L D LY, MHUITAII A OREEIC M U TS R b 5, 2ICEEEE D Y = OHES CE -
T, REGEDAVEEEARRET L T—RUTKIR DL, EloEHERITE A TR LIS EF
RERMVEAT 20T, M XKATE 5, EREE s AdiEy 5 7 BEE TT, FEINKIERTLT1
DALD o MEZPEINT =T, & 5 U EEIEIT 2 S 2 M - Txiugd 5, 6 A LA, ATEILI
BT, #EG 4 FRTIslE0ENEER SOPITEEL Uiz, HEOBZCREIN L oI Cid, HEREEOBEIRHICIIN
BOTIBEIL I, FROBE T, Mkl 0z adbhs, B RTVIRIRTHE
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SR

. FEMEFERETH DL (BIRDI0E 16DHEICHEYST %), NERG M, ABIELTEL LN, C
CDFP IR B HEIAE & & L KEBOOSHOIMEET S, IBEOR Xy, IIHIE 4 ROBED T,
SRS — oKX E 3 2RT, #E T4 WWA%*kobfﬁ%i%b<m*< Z o
REFRITA X SERR RSB 5D DV T 5o SRS 1 7 BT, BE 7~9mm OFEHED
SEE AL LT, AFEOSIERC B L Tk (1899), BB (1907)30 1 INEE (1933) id#Rhs A H AL, B
TR &3 A Sk BEL T ;’cﬁ 9 (1942) OMREDIH Do FEFRFOUBROBA I L T8 4 STk
Y THDH, SALE TIOREE S BOIED 0.2 %L FEe b, 1 MOREHOREWNRNHEEEL CR
B, BRI 3 kg, {LO))’ﬁé/fd&(DDU ARET A T EI3 D DV TOREINIR U TREDIEN.
SUFUE 2 Ao RERICHEN T, I LRBIE TCEEL,  BERE VT 5, UL UM RN o
TREL R TH 5, 200k 5 HFLOBRSIYE TR L, Caudpss (1943) oRERE D,

3 em 0, Smm

Fig. 53. Hemifusus ternatanus ( GMELIN). a, series
of egg-capsules attached regularly to rice straw rope;
b, separated egg-capsule and newly hatched young shell ;

¢, developing larva taken out from egg-capsule.

OSBRI - & BT O ICEEss I 5, COMEIRT = v 2o X738 LR, REEERT
FDOEDTHD,

Busycon sp. (854K, a , b ) C OUIEE)T PERRY (1955) Dit# L 72 Florida fE B. spiratum O X
0T, HABE (1960) 35 “Busycon-like egg capsule” & U 7-BBE - —E L8 9 o 10 & 16 OHIEIT
F299 5 . AR BT ER, EBH 37K, Y oom O b, 1949 4F 6 APt b w — Al THE
FALT, BNEERC LOVIROO K X X 14 KOEH T, €U AEOINE L MCHDEL TOIL,  —EoO
BE 72 b, T OBIEHIZIE S TR U TR b v %o TREEERG O 7 7 S ?) 0 EL R
ETHBHTH 5, NBIZEBAETD D, IREHRREO & M IIBIIED 5 BFL (1.2 mm x0.85mm)
Y 5, UIEEDS 0.83mm TR XL, S m P <, FR A 1 mm IOKEITHL
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5, TIBENTRE T AU T v 7 =23 o 1) ICREIN R RN, EERRR L IO HTRERARTT
WOREEE UTANT A DEEALND, AFMNETIIARIIRT 2 D7 v 7 = v BEATIIAL N
TN, 5o = C OB F 3B U R 2B T 5 Y 1 a U X F RECROT, COREERERHEA
D3 EDORETH BTN S 72Ty B (HABE, 1960 ).

3 cm

Fig. 54. Busycon sp. a, lateral aspect of egg-capsules series ;

b, frontal aspect of ssparated egg-capsule.

0. 3mm (0. 3mm

Fig. 55. Nassarius livescens (PHILIPPI). a,b, lateral and apical aspects
of a single egg-capsule containing one unsegmented egg: c, lateral aspect
of egg-capsule, with well developed veliger larva ready to hatch: d,
fissure from which the larva already emerged, inner capsule remaining at
top of outer egg-capsule; e, larva ready to hatch, 0.59 mm in across;
f, g, hatched larvae, 4 days old, sttaining to metamorphic stage, 0.62
mm in across; h, hatched larval shell, 46 days old, 1.10 mm height and
0.87 mm in across; i, apex of adult shell.

41 A1 2934 FE Nassariidae

L M4 Nassarius livescens (PHILPPI) (28555, a~ i) AR TEBGOICEBICALNDH
Wt NEOBE T, MO AR EET A0 L ERO 1 e A5, AEOEINCHRERBICEL TIX
EEHOMY TahY (MR, 1957), 270, HONEBIEICEI L TIRIEH (1950) OMENHEND, BN 6~
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8 Hitbich, HEMMETBI/ZY 4 7 ROPBRIMNCENT S, OB EIR, 101THET
B MBI BSOS IS BIEN AP, T v 0B I A LIZ USRI s s, IVERS AR
THWCERL, MEORRORE : & L CEBBE0 L EOMNZED, %%ﬁ%ﬁﬁ%?ﬁCT@7~w
HCOVBEIES BT Hip bk X H 5, AT 2 UEISEPEBLITEN 4 ERORE R & 5, WA,
RS TH B, FIESERRCO A0 BE O 2 HA, ﬁng<%nmvoAm%1i@umi
FFEO.4mm DOk x X TEBER, EECEET S,

75 nvn Tritia festiva (POWYS) (56, a~n); AEEIBMSCEHERLTND, Z0OE
FROFEEREICBIL CIRBRImE L Ic (MR, 1957). FEIEIE 4 ~8 Bichich, IIRELLTT v =D

0. 3mm - 0. 3mm 0. 3mm

Fig. 56. Tritia festiva (POWYS). a,b, egg-capsules containing many embryos and attached
to Zostera leaf, seen from upper and lataral sides; ¢, zygote in cleavage stage; d,e, and
f, newly hatched larvae in free-swimming stage 0.30 mm in across; g,h, shell of newly
hatched veliger, apical and lateral aspects; i, fres-swimming larva from egg 14 days old,
0.45 mm in across; j, larva from a tow (0.38 mm across when collected) after 17 days
rearing, 0.52 mm in across;k, |, larval shell, reared for 4 weeks from a tow to metamorphic
stage, 0.62 mm in across, 0.65 mm high; m,n, apex of adult shell.

I LICAHEHRINLY, AEOKEORECEHLND, O, WEEL, HEIYEONEWIMS
Thb, BREIXILE ASRMT L IR ESNT 5, COIBIERETE SO 2 ﬁf,&mﬂ(&%mmx
0.27mm) P—HICF 5, T RHAT 2 ADEEEEH Y, CHRAROEAREOINEIFHEILITE -
TIEEOREEE A 54, EINO 165 19U DEEA LIS, | BRICITEE 30~40 ORI
FEAEL, CAVEIIAKED 25~28°C T3k 9 BTALT 5, $ER 2EEOER» & 5, +OBBHITITE
BOEHSFEAM LG, MEE, MUREEREL, MU, SAPED LA, HHBROARIEL
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B DRI U, B e 4 %, 0.38 mm TAEROEE - 2 b, 44 BRI D%, BE050.65 mm
CREUE S ST A D 3750 HEEII b L9 5 & TITidiy 5 B2 L, fBEARI PHIC AN LIS,
MEDO* 2K 5 T. japonica (A. ADAMS) (857, a~g) 1Z3~5 FITEMNL, #DOEHEN, 5
Bas JOBRE, FEREZ O EAYHEEFERETHD (MR, 1959), INEOMRIEIREE#0Rz
b, MEEERD LEPEY & - k) SRR 2ET A, U LA (0.32mmx0.48 mm) %8dr 2 KD
TS L RS O— T HF 5 T B REIC S > T, AR ESERECIT 5 2 ¥ 0400 774 4 OUPEE
ERFITE B (B89 KD 16& 19 OFEICHMT 2) o SIHEDTEIBDERES L OSSO T 7 400 ki3

EAEREL I,
—HEPHEED © 2 a0 T, acutidentata (SMITH) (58K, a~e) 6L 8F e xava T.

>y

dermestina (GOULD) (# 59 X, a~g) 1FEENM L ORI AT/Z S TR T 7 avm, ¥ 2FTLHE

0. >mm 0. dmm

Fig. 57. Tritia japonica ( A. ADAMS). a, lateral side view of egg-capsule laid on
Zostera leaf ; b, embryos in egg-capsule; c, free-swimmirg veliger larvae 16 days
old; d,e, larva in metamorphic stage; f,g, crawling larva after metamorphism.

DAL LIS, PFREERE L ALty o AET (B9, 15IKHM T 5), SHTL (]9 1 mm F#) ik
PR A X L, I TOH (2~51H) ThaETRZS (W2, 1959), MR 7 7 4
L ris L INE AKX S TIRIRIE N RE» 35, 0.7mm MTHETLOICHL, exavndd i
noa TIRIEACHITAILL, M 1.0mmOASSED, FELD bk, UL LUAROD 4 FEITH
b AMAP—WIT) v Y, 7w 2 lICHE T 2B RENL, BEORIREPRINERT LR T T b,

4 k= F & F5F Fasciolariidae

F 4 = Fusus perplexus (A. ADAMS)(#E 60X, a~e); gz 7 > 7 =2 & ABOBIHCESET %,
BEBEDP S Vo N R XFHDVET BF A7 XF L UTHLN T 2B R (5L 1899 4RE,
1907)o BREEODAVER LR S 33 A =9 ¥ 20 b O & HRIBEIT 205, TAvd i > T LR OMNIERST S
W LT, B 2 h B SRS 5 FICNE SN B IBOBEPEIEE 2RO H O THLICHEIT &

e
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s JRAKTE

332 i

Fig. 58. Tritia acutidentata (SMITH). a, larvae in veliger stage
in egg-capsule; b, larvae in metamorphic stage in egg-capsule;
c, larvae ready to hatch after metamorphism; d,e, crawling
newly hatched larva,

Fig. 59. Tritia dermestina (GOULD). a, embryos in egg-capsule; b, larvae in sarly
veliger stage; c, veliger larvae in the mid-stage appearing eyes and tentacles; d,
larvae in late veliger stage: e,f, g, crawling hatched larvae.
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Bo LU NTIEA =0 = L AU L 16049 %, EIIAIZ 5 A s 7 Hicbich, COHIBA
I FEHBRRE B 72V R D H IR SEEHAD & O3B LA S, FHEOINED N A O X 5 WCRE A SRR
HHVZERE T o THEL T BEEDEZND, RGN EORFCEL INTHS 5D REIT LS,
L BHWTIEAS 250 IR EIIIA D 6, T bz s HvE» b 6 AFREoMN 1 A (KR 18~23°C)
THETHIPCE THRET %, T2 b LURIZ Y EBICOIZS, BE TRAEECHEDEA T
HABROWE Y b D, £ORBHICOERRAT 2 AEPSBEEZE SN, IhBRETOYNHORETD
%o AHAEEIZ I 20 (MBI TREHIE DY 8 %M 5, AUEAREFRO LM OB RERIT D TiA
SICRUIZHED Th b, COFEEIZ1.8mmx1.5mm OAKXITHHH5L, FEEERTEOIFEICAN
LD, IO (1944) OTHMEFABTH LD, ZORX I HOEREBHALNL, L L
AHFEH T O REBERLSEDHLNT 2. 4mmx .6 mm T, 2IE—EUCEBRERZ2ET S, LD
HILZ B IEE U TR & i b, IEOREENOBETICF T D, TORI T v 7 = T
BURIZBAL S A SHAG—EEFED SNITEAD LD EBL LN, AT AMEOKRR I LBEXD S, FHE
waFH = F. ferrugineus KURODA et HABE v /< 2+ K = F. nigrirostratus (SMITH)
OUNEE  FIFR S FELIL, 6 BEFEINT A (HABE, 1960).

0. 4mm 0. 3mm

Fig. 60. Fusus perplexus(A. ADAMS). a, egg-capsules attached to adult shell; b,c, veliger
larvae taken out from egg-capsule; d,e, shell of hatched young form.

v x4 b= FKF Pleuroploca trapezium audouini ( JONES); fHIIHEAM KX EET, 7 ¥ =v &
BREOBIMCEET A, AEOINECEL TiEFiil (1960), HABE (1960) HSFL#E L7z, IEIL 7+ % =
CVHERIZVBENEZ S ot BERIRT, FEWPRIEA, FORDEICEY 2mm O LIS FE TS
(89 MDD 168 15OFRIT 44 2), IEIZ7, 8 Bitabnsd, JIOHEOTERITASNIDDS, SHTL
OREIVFH=vBETHHPDL, 30256 {HEEEBTHOIZ AL TAHANAHTS BN,

< 4 7 # 4 F Olividae

b K a2 Olivella fulgurata (A. ADAMS et REEVE) (61K, a~d); ffHiZ2avn x4 L bhiE
N TODMN R BOR S b 0, BRENEORHITE B> TERL, EALLEHZPEL T L0
CIHOENCIED B T 5, AEOINIFAOBEMTEAL DT 5N 5556 d 5 (HABE, 190),
19564 & BRI T, FKERFHRAIORMT, x 700 =2 ) 4 4 OB THHL TV S RO IR 2%
BT, LEED D =) % 4 OBWFITIT 3 ~54 [HOSELREANT HEL T 1 B%sd, 6 HTFH, 15
THED H =% ) FALCDONTHELICE T A, FCHIEBHELIED @ 326 16, SEFHO 4 O 105 4
TAERTIHO b OROIIC2MTH 212, 4 BRITIZA A2 B 2 2 7 OEBOREPS b 3 O 5IRH



334 i E. W5 AR 12 (2,3)
EonIze D, EEIANE 4 B 6 Hithizd 40 EH LA, M /NSVEMERR (B S 0.4 mm,
R 0.7~0.8 mm) TREEHIHBGINEE TH 5 (COMBFIHEIRD 11 & 15 OREETH %), Hif
Fokk 33 0.6mm T 1 BT | HPEY) 515, 0 DIVBICAH A LIV D B 33 LR, o B O
B BT, TEMICT AN ERED LNISNEATH B, MEoBIT, IEEEROY CEh» o8
B EEHS R EL T E 2T SN0 T, BEIZABICIEMCIETx b, T OINEOHEERI
HRTOA>TND DT, L opld bEABRSMERCRY b s, SHEREAS SHH
0.80 mm, FFE 0.55mm TWHE, HMBEPHC, KEHD L REVRESOT &, RO TRRERER
45, PISEICILEE B IHADRY 6 N5, SRR EOKRE s BT 5, LM UAEDS L,
DR HITERE 310 5 A OBEIR» 2 D VE THEBOHA L R 0T, B—HIEDIEN, CO
D REIR S BB DN T B RET T BB d A 9, Ix3s, Florida FED O. pusilla (MARRAT)
DINEE b AHD 3 OICHELIT 5 (PERRY and SCHWENGEL, 1955)c

7 74 4 Bl Mitridae

¥ & 594 Mitra (Strigatella) scutulata (GMELIN) ; ARED BT DU TIPS (1944) OEHEDLs
BBALD. CAUC AT 7, 8 HootE, MR O SO L ZAMT LB E Do THEADU NG, RZb -

e

0. 4 mm 0. 6mm

Fig. 61. Olivella fulgurata (A. ADAMS et REEVE). a, egg-capsules attached to living Proclava
kochi; b, apical and lateral view of empty egg-capsules; c, hatched young animal; d, apical

and lateral view of shells of hatched young and apex of adult.

T EIEO/N SO IIEED [, BERO SHABEET S (9 Xo 16 17 OFEICHAT 5), B
B RGBT THE, INIEET L BRCHEP S EN D, YEDRBFILDNTENFETH S,
OSTERGAARD (1950) iz kiuZ, Hawaii EEORE® 2 BIIHRZAGL, 2EEOHERZ b D, MR
16 FONERIIZED LAY, LT AMARTRINTNE, BOBAEMEIE & BITHEDOED L
NAHEATTH Y, BOBHRI A F = O EDEE & ARICEHT %,

v & F % R Volutidae

Yo H4 Melo melo (SOLANDER) (#8624, a~c ) AR HICETIANERMTH 2, RS 9.8
BAIETNA LT v FVERRET 5, 194946 A, HMEEHSORERRAED, Ibf2s 159, *
%122 AR O REOME (kg om) 5, ba—uic ko T 2BRERE s, BH L ARSI
T8 % OFTEE (%9 30mm x25mm DK X 3) HHHEIITBANCELAEZ -T2 (8o X, 118
YgB), FouwkrRI5OL S ICRINCIEFEERRY bivh, BEEIEHSERERT, BARRIHER
(30 mmx25mm) H3 BT 1 HH T A>T D, TS OIEERF = 7+ X 7 TEFROIEAHNT
f7e - CAHEDIE L T ARAZE 128 b, W3 S INEO ML B TR O/KEBP T T b ids
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VEEE MR S o0 OB R AR S 05 b N AEIESEI RIS 335

HIL TS, #ERORD L NIZOITEORENERL TN toT, BN TRENBEC EDBTEREP 275,
IRBEEEEI I3 BN D { S NITTABADFIIZ R S o, HEEIIERBOBHRDEICRY 511, ZOFR
TS 5, FAE (1957) 1 kdud, EEOIBRE 1 OB ORTY, HrxORBEEPBD SN
B h, BOEMLL - TERTL LVODN TN, SARICETAY /Yo AR EOY Y HAFHDE
& F 4 CEISEEBINE S REBBFEE S - TN Do (- TLND OREFHOD b DX 31 8 KIEEARTT
BICET 2L ThY, COUPAROREEBDLNS,

au & #H 4B Cancellariidae

aa x4 Sydaphera spengleriana (DESHAYES)( 63X ; % Bz TR E ORI A B L iR
B/NETH 2, MERENSRROEZ § > ONT, FEAOHBIZL T A THLA DL F » v F v kY

Fig. ¢2. Melo melo (SOLANDER). a,b, apical and lateral aspects of cluster
¢, young molluscs ready to emerge from egg-capsules.

of egg-capsules ;

ZEOGTIHEN TS (B, 19335 BRE, 1907), INFEIX 1960 45 3 A 1A, fERIERRESE T+ ik
NI, OB B, THSORRICBAL TR TS ORE 238D L, INEIXRA
5~i0cm OB XD & AT, FERFOWR 2BE S8 HBRMCROREL B L, BIAE TREESINER
EDSEEIT I DSWIR LI F T A Ba b 0, HERKEDOR &

RO b2 EE LICEHT 5 HITIZINE
BT - TENT 2 X5 Thd 2, 1 BENICOIEEOIBEERNEL T b s | BOERK S Cil

BINTHA D, IEREERAET, EEHGBOREL, £ Al (B 1.8mm) BRI (F9
B, 1704 T 3), BEAKOA X X3E S s2mm, H12mm, FS 2.7 mm THERA X0, DETEA
Wil TRLAIZE DRTOFITLLVDKRE S ThH o7, BIIL 50~80 mm TR, REOEE 2 T
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4 B J# JokEs 12 (2,3)

h, CNUSHIRACEINT 2 OBEEAOND, IIEE
FEITIL Y 1500~ 3300 R S D BN D W B IH/DRE TR
Wk & IO NER T A E N TTHEET b, FRTHICT Y
AT & SIS 800 A L T B b LS T
RIE D OBDHEIE UTHRN SN DL EDN D,
AHAOKRE P LAT, PEEERITHEELLND,
s &= %9 A F} Turridae

Fonvav oy Clavus (Elacocyma) japonicus
(LISCHKE) (#8564, a ~{ ) XEoOBHEEZ =) 4
4 L —FEDOERTHLN, 6,7 ADEIC NG OFFRITA
Wty NEIOINEER S 35 (R, 1957), Tiub o8B
B3 v R ZOVOIIEEE & 1T 1~ 15{h 1D H =%
D HARMNEL TN D, L ENCEEN &1L 5 IR LR D
REHENL AT, 6~7 EHBALNDG, MEDAE I
B14FROBY ThHH, AUFIFERHIRCOLE LIS IEH
% (0.84~0.97 mmx0.92~1.20mm) T, CTiLBHAT

Fig. 63. Egg-capsules of Sydaphera

spengleriana (DESHAYES) 2AOBEEBLELOND FIR, 151CHAT D), 2
with long stalks. ~ 4 OB | BET S L, EEREND, YK
a b ’ f

h

0. 6mm

=

Fig. 64. Clavus japonicus (LISCHKE). a, egg-capsules attached to shell of living Proclava
kochi; b5, magnified lateral aspect of capsules; c, veliger larvae in capsule; d,e, hatched larva
after metamorphism ; [, lateral aspsct of larval shell and adult apex.
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R IE RO T A T 5 DN AR RBSE RIS 337

23~27° C T3 20~25 H#I3 5 S HICRL TAUT % . WBOBRIEETOORK LY, BRHET
@éoXwﬁwk%ﬁm%%ﬁﬁl2mmwutm%oSOmmmemmguﬂcﬂﬂgﬁaaC@ﬁﬁm
ARFAIZEE L S, BRIZEH D CEEY b, IR, SUEBE HIC oA BRI U THRERDIR &
12 Y, RIERICEUIGASPIIL T, NEORE 2 <A 64)Vaéo

A4 = 5 A Fl Conidae

¥ AN E A Virgiconus flavidus(LAMARCK) (3 65, d, e ) s ATEI 1961 4 7 HITIREEA M
ST £ D BIROMRETERDINE & & bt I, EH%‘;@—"F?%‘%H H DD TOAO TEICIPRE T T
&L, BED fwaf%%%mao&ﬂ%|@%% FOEEHB RO IR, Bt > TUDIR
19 A TS BAMEEY) LD, ATEIXREREIET l:n‘%%ﬁﬁf@f» bR ) R D B . T

Fig. 65. Virgiconus lividus (BURGUIERE) (a~c) and V. flavidus (LAMARCK)
(d, e). a, eag-capsules oviposited on rock; b, magnified frontal view of

sevarated egg-capsule; ¢, embryos contained in egg-capsule; d, magnified frontal

view of separated egg-capsule; e, veliger larvae taken out from egg-capsule.

oMk RN 2 SEOEEICIY, (BT & Bz - 0B s IE O A B BIIRITEES 5 (Eo K,
10 1T HEMF D) BT AT IR B E R Y, C OFITIEH 1000~ 1600 DL 25 HEHED i
VEREE - & 510 HALT UV D, R 0.33mm Ok E X OME TIX 2 ¥HEOE R 2 L D, MlRNEES
PTHLHD, AT EAERY LIS o1z, R 1S ERED MBI 5 B TR0 T 4 BERICEL Ul
BUEHIT B & DS L RIS T OWEICHBIOA X s8R § D, COFEIAROE & BB < IT

BEHRO XD S, RIS REL THRELIE 25, ORI IR0y Ve HADOEIL
BICAT 2 TR % Rd 5o WFHET OEFCHBZNSROMR 2 BHL, FREEHT S, FRVCERER
Wiz — 1 BT, HERELE D, COAEDDR R THRBCFEINAFARBO A X v A4 £
V. Lividus (BURGUIERE) (#e5, a~c) BpEIICELIL oIV Ry, TN XY BINETS
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338 A B B AR 12 (2, 3)

Bo Iin O THNOBEIIEIE L D35 <, WREOMRERIZETZ ., PNEOK X SITHEL TIloMZ
HITRE X 0 FEBIIIZ £ {59 5000 f THEE DS D0,

u£®zﬁﬁcmnmmmm3U%m &L Ts Hawail FE6 D A & 4 4 M E INEONTELIELIL,
IR DOTZRBDRA S I3 ITREEED b b, FEEED Y o X H v 5 & 4 & Virroconus coronatus
(GMELIN) OEERRANiZ 5 | 6ﬂf(ﬁ% 1944), UIEEIX % = 4 2 ¥ 4 B KT, THORSON (1940)
WL Iran BEEED Conus tessellatus OYIPEE § BDLIT A 050 S WA &, LU R
@ C. planiliratus (ZEDSEBEPZ Y B D HE o /D 10 & 16 OFBETH %, Florida B
(PERRY and SCHWENGEL, 1955) o C. atlanticus % C. jaspideus TiIUPEE B OIEDIECH {72
H, AHALHEICEL oK, 16 DEICHIGELIL T b, BHIEE T | BHoIRRs 3 ~ 7 T X
@w19@<%§ﬁ®%%ﬁmghfméi5?%60

#aEdE M Opisthobranchia

fIfEH Pleurocoela
YA &2 A4 R Pyramidellidae ; AFNCB4 57 9w 25 %1% K& Odostomia (Evalea) omaensis
NOMURA (# 66, a~d) Z¥ ¥ r v o lickBL, 27+Lr e k& O.(E ) desimana

b

0. Lom

0. Imm

Fig. 66. Odostomia omaensis NOMURA, a, egg-capsules and zygotes; b, veliger

larvae ready to hatch; c, free-swimming veliger larva; d, parent animal.

DALL et BARTSCH (867, a~d) BT~ D FUERT D, T1L5 OEEINPRARE I & Nk
DERBICDONWTIREEROMW Y TH S (R, 1957), BRI REROY Y —RPETEIN, TORIZIA
ﬂ®2E§%éotW§ﬁKﬁWKOwBﬂTM6 CONEBRENICHRROETERIN TS (o
X, 14HY%T3), TEAC IO SN, ZOERIZ XHOD TNV, SEEiREDBEYE
VA X4 é),ﬂﬁ$ i%%EE@% A, CALOICIRHRAL, ARy LT, 2EEOREM R LD,

WE TSR H 2200 L CTREECE: FAMERS D, COBRBITITEA Y OBIEECEMEONE
TLWD LN 5, BEIRMRBENSEET, SLRIZ 1, 288 TH D, THORSON (1946) 1 Ldu, #AF
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HEFERR R D FEEFE AR 05 b O/ R RIS, 339

OISR TENE, AR /TO 5 BB L N, LREEOYH 2 Db
B, IS OWEO-AX 313 0.5 mm PHEO X 5 T Y /NEFEARETTR
EQIERBIZIELIL TV B0 /NETEAATRIZAL OIS,

izﬁ%ﬁLHmedm;=xﬁ4fﬁ&mmzMym(LmNmmﬁwmopquMxmmmm(wm)
351 0¥ BABA « HAMATANI « HISAT (1956) OWEDSA 5405, CAUT Xiud, IEfl->120 F Ro
RIEINZZER Y (25mm=40mm) & 720, WO 1T, BRI S VA S CET 40 SIBRIE KA
PR VENT 7 ~ 16 WO 22 ie, 1T Hawaii BEOBA TG FHIO 3 015 1 AT S, 6 HA5
1, CALD I EEE PN S, WS 0.1l mm OOK X X TR, 2 YEROER R b D, Bis XV
b 003, IRACPIIA Y b, AREOWY, JEELT ¥y A0k ) I %@ﬂﬁﬁmduf“
L0, HHNEFET 2D L5 ICARESHSR THEEINTND ORI RNFETH D, REOK
EEN 0.3mm & LvE ALV,

DT b B BT AR T MCE
EH LD, ITERT S BEY

[y

38

s |
0. 2mm

Fig. 67. Odostomia desimana DALL et BARTSH. a, b, egg-capsules

and zygotes; c, veliger larvae ready to hatch; d, free-swimming veliger
larvae.

5 K H 4 F Haminoeidae ;s 7 Ko # 4 Haloa rotundata (A. ADAMS) (#es¥, a ~ h ) i3 B A
OED L DED R FIC I . SBRIZIEROBM 2 20 —HT, T OHITEL ZEEOIIh
AVRICHS ST D (R, 1955), C4L5 OINEFEIRROPNBEOHZID b1, CaLH BTk <
BIA/NE (S188)  OHUT L IITHBIL T D (B89 B, 6 k4T ). fE- THPREIE S 6T
LINTEF DB RO TR D, MOBEEOINEEIC 4 £ 0 L 5 R HSIA LIV A 5aDH
HAS, CAUSIRNTIL B RO MBI AV TUIN D, O OBIROAEE C OBOIIBE T R 315
VS, HEREO S =€ ) A A T EEDENCRAIIE D CODEET B, L UEBREE TR L HEIT
AN 7S HESIR B8 2, W/EIL 2 BEIROTM 2 & - T L, MRS & OVEAZERD & s PR i
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340 il = Vs AR 12 (2, 3)
MHTH2, 8,9 AHEINL, 1HEL 50T EROBE TP AMET 2,

¥ % v #Fl Philinidae ; %+« U % Philine japonica LISCHKE (#8569, a ~ c ) FEETFHRICER
UBPHIZEBAL T e, AERZEKABOENO |ETH 5, HRMLTET Fov— R0 = ARl
TSR Fi —E0REE L TR BN SN TUN B, B E UT 3 H b 6 Bithiz » TR A 6 1L 5 o HUHE
TRBEICLENL, BRI LI PER T 50K M R2ES 5 (FEH, 1957), B3 vy —RIEHRIT
A WVRITIR L, DRI 7 Py 44 EERETH 5. L UATED § O NESHR THEB SN T 58

a b h

0, Imm
Fig. 68. Haloa rotundata ( A. ADAMS). a, egg-ribbon and perent; b, magnified
egg-ribbon ; ¢,d, eggs in cleavage stages; e, embryc growing rudimental shell; f,
early veliger larva; g, free-swimming veliger larva; h, group of Floating free-
swimming veliger larvae on water surface and gas of inside shells.

Fig. 69. Philine japonica LISCHKE. a, embryos in inner egg-capsules;
b, embryos dissociated in sea water of lower salinity and outer capsule

like a sheath; ¢, free-swimming veliger larva.

DHIEERZHE IO 121THYTHRITH 2, P37 ~10HBTAILL, 7F F 1% K& & ABEORIR
o TN b, MAECHERPHETRERETZHE 773 L% F3 AT, CHIEFREYHTIIEE
BHION A, Bz HIER 2515, HAMATANI(196 )2 AFEOIFDLAEIT DT, 72 b (1958)1%
ORI DN TEHR U, INE 17.00 2UFOEELEEKFTIZE 10 HITRUIT L 5 I ERITHE L 20,
7o = 2RO ATIOME L RBICELIT 50, BET 5 & 4 WHO FC 25 5 (THORSON,
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HHFERE I O H 3 1R 5275 O ONIT AR RS I, 341

1946)0 FDHFOK & 31349 0.4mm T, CAUTHEEEOFEREEOFEHENEOHG EFHRTDH 2,

1 a% %7 #2F Doridiidae ; # 7 2% % 7 &% Doridium gigliolii (TAPPARONE-CANEFRI) (35 R
TIXEEX 27 2 S ABOEFTENT S, LS v v 2L 203 L D #iE,, REROIZ !
BORTY | ~6ils —EET, o THREDKX I PEIERIKRN, Fv 7 2 TRIEEALEDER
DR Udp s & VR b C Tl an g, WERHEENTH 5 A TH L (B, 1212
M), HAMATANI (1961) 12 JAUSEIZIE & A ERTRE L2 S /500,

v XAy w3 v Runcinidae; # 2 k& xw 3 v Runcina setoensis BABA (3 BABA - HAMATANI
(1959) 1T JAUSKBICFEDN S %, BEINS AREIE R A B Ch b, FOINIRERIS Y —RD 1 B
&> CHINCHE T B, IR C oA 2 BB E N TEAEL, HIRIA X {8 0.256 mm 2779
(B9, 31N T3), 1EACE 1 MT 20K EE s, WINIIVER TERR 5 TS
%o AMETHETICIR 38 HilEledr b, ZOROKRE XINEEERITED D TH D,

7 % 7 9 F Aplysiidae ; AR A B AED
BOWEL, vaARERRAFETIEELGEN D, €O
I IS I~ DB T DS R R, 12 2 A ORI
DR O BT CTHIRICHE > TR U Ictk, BlE O
SN R EA D B, EINTENIBM T RTINS,
OISR RS HEINEB D72 N B o TR RBICE
Thy i Sy A E—RITEN TN B, KETIR DD
EoBRETHH, 2V i HA Dolabella auricularia
(SOLANDER) 0 L 5 CE GO RZHI 2 HE D LN D,

AR OIELIE 7 47 F v Aplysia kurodai (BABA) (3 Fig. 70. Showing sheat.h of egg-
0 OEBEO TS BRI - T AR D X, filament of Aplysia kurodai
(BABA) in state of several

C OANCEHBA X RERFRL THED 5 NTN D, layers and eggs in inner capsule.
N ORI A MCHR TERINT NS (BIK, 1381

a

Fig. 71. Aplysia parvula MORCH. a, magnified egg-filement; b, fine filament
attached to egg-capsules and embryos beginning of shell formation: ¢, larval
shells in egg-capsules ; d, group of floating free-swimming veliger larvae on
water surface and gas of inside shells.
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342 e = W KK 12 (2,3)

FMT D), HERIZIZZ L ONINIIGI0.09 mm) DBIA > TINT 7 a ~ Y 7 27 5 A parvula MORCH
(F 71K, a~d) Tiz2~41{8h3, 71V 57 275y Notarchus leachii BLAINVILLE var. freeri
(GRIFFIN) T3 20~30 fih5 | BT A 55, BB DI HRED 2 IKEAR RT3 5, 7o~
U T AT T Dk S IO IS AT & LT AT A (R, 1955), T AT T LY
7T AT T BT AR TR X S I H R OFEEBED & ON | BrTBY) 5%, - 1 BRI 7 ~15
O BELSA BALS A, grandis (Pmsr«:) Tid, OSTERGAARD (1950) T FAUTEEN THa W1t biho &)
RBENTE) L0DILVTN D05, WEBOBOT A7 5038 THI0E 5 L L AREDORERE 21z
HEDEEDNSG, COT 475 RIS B ITEED BHEXE, HH (18%) OEBIC L 5T 5
DNBHELATHD, 70~ 7 2750 TRAMEGVER 2EEOE R & 5, SAs L HRSIEY 61
IR, NI TH 205, I 00BESEO, BEE UDR OB L R e 235
(e, 1955)0 CDEMmE FY 7 2735y A oculifera A. ADAMS et REEVE & 7 2 7 7 o EEIL 17
SR % 3 A5 6 AT d TREIHS % (BABAII», 1956).

21 Sacoglossa

¥y L v F Stiligeridae : ARIORANL/VE CHEEICEEL TEET 5, HAMATANT (1960)
XUz v ew 2 9o Stiliger (Stiliger) boodleae BABA (275450 5 T HELIT % Tt JREE % i
D EICERT S, BEINIEE U TETIFbi, KE 17~20°C T At Tic 1 BE»2ET 5, HE
RISIEHESRERHO . CONBTREREOSE (B 0.12mm) & 2WHOEME L b, HAK
EAERCBETT 5o LORRER SETERREL RS BD, SAZ 900D K TwEy 19
v b RO ERFEICEAOIT S (BABA - HAMATANI, 1959), ZN5L DB T Ry A4 DF 2T
4 LRI TE ) —EOBEYTCHTIE > TR DD 5T B HEVE L, | DONECELEZ -
TEUENTOND LIICRA DL, LPL7 Y %Y 3y v TRIESBRARNCHI SN TN 2R A 5N 50
5, INLTRF 7 & EFARERONEBRICAEPHIIL T2 300 L) Th b, CNLOINE, 0
NICLTE 89O 6 IS5 b5, MR E S 7mm < GLETTREL, 096 /B CHE
0.08mm BETHH, FOMITHEH L IFEL,

2% 73 FYHAF Tamanovalvidae ; REHIMAEDL “HEROB 2 4 > T BDTHEATH %,
KAWAGUCHI & (1959) iz ki3 4~ 3 KU # A4 Tamanovalva limax KAWAGUCHI et BABA &
7~10BITHIZoTI7H 4 7Y 4@ RITiENd 5, TR 2 MAER TR AT b s, T 3 BITR
UIBER S EIR TR b s BELROBATH 5, IR Y — = — v TESIR 10 mm PAT
o COMTEEL T2 NEIEEHOR TIBIA 51003, OERIMD EDLEHIBIRNL I T
BB MFHEREOIIBE Td 5 6 SEORES C LU, PIEESEEE TS Ak AOND (O
PRD 6 IHET B) TN T D 6 T AR ERIE 20 HE2ET 5, AMELTCHEF
2 YO B & RO R b BERTIE A GRS 15725 . C 0 AMLIEOBIR MO BERIT AT
PREL, REBBEOBAITSOLBDONG, CIUITIOKR E ST U TIRBESA S <, & 1B
WIZZ ORIZEE IN TV 2 RBEYEZBNUICHRTSH O, Co k) ZHEREPEEETE LIFL
EHENDECHTDH DB, L L/INBIEEBTEITS 2 05 iﬂﬂ@ﬁ%f@ﬁﬁ EFETH D,

778 B HAF Elysiidae ; AROSAE —RIONE THREICEEL TEET 5. EINANIIEZE)
FERTH B, Nw =3 K054 Elysia hamatanii BABA (HAMATANI, 1960) T4 % TRENA |
1L, Kﬁ@@lﬂ@@%i?\fﬁiﬁ’ﬁ@ 5 FHIRTC OHCIVELIRBRANIC DD 5T B, AFNCRT 28143
R U T AOTEE D IMZABE T, V3L EER mm DO NI RS, ~ vy 2 v VB OFFRIC
v o TNEORE b T 5 £ 55108 (9L 6)0 A 2 = 2 160 4 4 TS £ O
FREEDR & 31328 14 £ Y T, SRR 2 R O & /et ow@ (MBI md 2) %&b
Do BENCKEZMIENBO ONEZZLZT VY 2 v EAETH D, BRESREREGTH S, ARIOY)
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YERERR S B D LS F AR 02 & DM AR RBEERY IR 343

%é%EH@@@2H&ﬁ%,%b%%®%%ﬁ%ﬁfﬁﬁ%ﬁm%@%ﬁ<,m%fﬁ%Qﬁmkééw
b A, .
feR=[E Acoela

#2237y T4 4 FF Pleurobranchidae ; AFNCIE4 A 3 7 » 0y Pleurobranchaea
novaezealandiae CHEESEMAN (3B MO S § /AL, &5 EHizh ) THHER OBV (F9300mm
BV BEBRZ BT, R IRAFAHLGOMIRIH T 8 C oMM LI UIEBRE s 5, IIBOREEI: TCHANG
U%@ &WA%(W%)Tﬂ WA XTIV LB Y T, ST Iy A A OIMRICELIT 505, DT
M IREED 376 LIS EHRE D S b COUTIEBICOSE T 5, INEIKIIERH 5, SIEOMEL 7 Ko
4 & lrié‘f)e ) —HoHa fsz\(D/ E(HED) BB Y, T OAMCEBEIE R T S IRENY 1 ST HRA
nhH (EIX, 6), 1EERTEI~7 ﬂﬁ(/))l]iph L5, ABORTEFERIZBETX I -72, Hawaii
%mmﬁwlﬁéﬁﬁhmﬁom GG % b o 1oDBR % #Ed> (OSTERGAARD, 1950),

B 3w Fl Euphuridae s KFNCBT A3 v 4V 9 1 oo Plocampherus tilesii BERGH
i, I (1960) 1 XAUST 5 oin U R AR O I R SRR EICEEA DT B BEIIRERI bbb, ¥
) —BPEOAIIINESE AN T Y, ZOHicid 1 ~ 2 HOABORPEEND, F AN NT T F ¥
Gymnodoris bicolor (ALDER et HANCOCK) 3§ HAMATANI (1960) iZ LU T FMEOING 2 X T
Hd %, EUOIRERFED F— 9 2F (BR) O< 47 v 1 vy TR/NEOHNERITHNENHFIL T 50
T, CNLIRBNT %5 L ABOMER2 L2 LEbs (BIR, 6), 2/ FE FFTIRIKR le~
20°C OHIFTH 1 HNEIC 2 EEOERZ b T EETH AT 5, COYBIMERE 2 UL, Gl
OFFMICE Y, AFEDOINEOE T EMEEL T 5,

A5 3w Fl Okeniidae s AFOIPSHIE 10mm FREO/NEOIHTE 23D E Y ZL B HETE

B hoT b, FEIHRBESERTHIC A 50, ABOEETRHBOEERDZL DI EALR
BEOINTERT 5, AH v <3 % 37 2w Goniodoris sugashimae BABA TiZ HAMATANI (1960)
W XU A @R B L 1 BT L EREE) 61, 15~20°C DKIRT 8 HTAET 5, ETTEEI
IR TR 2 R URTRIZEWINE TH 525, EFEECE T2 3 O, BRIHmMR 259 %,
a4 oy i orOROBEIRHEERETS,

A& 1w o Okadaiidae ;s % % 4 2 9+ Ckadaia elegans BABA DEEINIS X FFEEIT DN TR
BABA (1937) OFMSEENALND, CIUT LAUIEINZEREBORAD 5 ST b L ZP BRI TS
B, ZERIRHIE RNC UTC 2 AR CRFNC T DN 5 D TREZEEICAN SN D, IIHITIE 3 ~23 D
R 2 BONELHEH LN TS (B9, 3), CORBICEENTL AINIHEMA R L, KE8~10°CT
2R 18 H THATE & 75 5 TALT B0 20K & J3WAR 2 HE S €7HE T4 0.6 mm 158 X J/VEEA
BIARIC AN LD, & OIEORDIOAR X SRAEORERTH L 70 v x 0 2 v ITfTn 2,

kY 2 Fl Dorididae ; AFHIHMIEHO— KRBT b £ OFEINIC OV T & BT 10 R Lo BR#HA 5
Nhe CNBHICDNTIXEIAEDBY Th b, LRIEA B F Y 39 TAHDLID L I 2 MHA T I HE
ﬁéﬁﬁyf@éo@%i~%@é@fiﬁimﬂKbMéﬂk%ﬁmé®f@E§T@6 PRI S X L
wﬁmﬁﬁﬁ W oo ) ARD S OBE L, WEHENEO SR PRI Z O TR THEET 5. FRAT
THLILDH = 459 3 9y Dendrodoris rubra (KELAART) var. mgromaculata (EL10T) (#72,
a~d) &if{:és T’:L-HZE (LT %4 00) OBETHEINT 2, ZOIPRITIELY 8 mm, £ 250 mm,
BaK 0.5mm OBAL T ) R VRT, CHUREEIHIMICE 3 LT B, CoIiEo2 ) ~
RYEOITIE 2, 3BOE X THRIEOINED L FEITH Iz » TIRIZRERMENTESIL T B L LD O
SR 2 , 3 BHCES » TN O TABI TIRARBIIIE O Z > T d L) AR B, b OB LT
DU NEOFICA > Tis h 2N EN | HOBEOIE ST GBoN, 6). COIHO ETRHIRY
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344 i B i KRR 12 (2,3)

0.5mm QOIVEOFAEL DN BPEZHO TR ELN, Chds~ A BOBEEIKA LS “acapsular”
RIT B, FEIRINIZMBOIIEEI 0.13 mm, JiE 0.08 mm OEER & D, FAELHED & INEIRE
AL DAEEN 0.2mm { HMAE X LY, 1 BEMEICETTFRAMET 5, IIHOBRITZZOEIT
G 5 BHED D VIZEEICE D, PEOHERIZ 2 TER TRA JOMAIRRERY S 1w, Y THEEY]
TRPHEBERE N ZOAE X 0.lemm Th 5, FABSEHIEE LB ERZ D, JOEVEIL 2,
3 BRGET 2 & EICH 2 250 L TKE HITE & LA AR IREITE {125,

ABITEIZBI0MNE R & D 4 o1 Doriopsis, Aldisa, Homoiodoris, Halgerda i3 XX Argus O%&
B TH L, Glossodorisg, Doriopsilla iR TIZIBENEDO0EL, BN TWRN L Y ThbH. HAMATA-
NI (1960)iC kAU, e Vo i o H. rubicunda BABA T)F, UL XM MR SHE R
2L, OLEREERT 2, 2OWIANCRAL 2 BETIENDS (FEoH, 3). Flirersy iy
Argus speciosus (ABRAHAM) Tid t Tt 7 ~30 DDA 6 VAFID 9 b TR S 210 (BABAIE D,
1956 ),

27w i 9 UF Arminidae ; AFOIZ BABA & (1956) 1T L A0 H5ILE, LB IE ¥ &
T &2 DERERIC 20N 2 § D, Ao <A X iy Dermatobranchus striatellus BABA T34

0. 05mm 10 mm

0. 1mm

Fig. 72. Dendrodoris rubra (KELAART) var. nigromaculata (ELIOT). a,
egg-ribbon ; b, early veliger larva in egg-capsule; c,d, veliger larvae ready to

hatch.

VI THVC T A, F b o 8 9> D striatus (VAN HASSELT) T3 008 H A BESIRICEE I 1
TNBEITAALPL, CLIFINERONEDTIFITOND SNTNL EDEEbNs (8BIX, 6),
FEIRETH B,

& H 72 <FL Tethyidae ; 45 7 % ) X Meribe vexilli fera BERGH 13 BFYEHEDOED it B4
5 (BABA (3>, 1956)c U R IROIEHIRHANZ 1BRE 2o THE L, ZOMNEIZDD T 24 4 Ok
s, BRITRGAED HVIERER 2T 5, Hawaii EEO M pilosa TIZIFEIZ/NED AT 1 Flic g
VT % (OSTERGAARD, 1955) 705, FEEMET L ERONEMES L DEEbILS,

&Y 3wty Eubranchidae ;s HAMATANI (1961) I kduf i 9% e 432 2559y Eubran-
chus misakiensis BABA OFESIIHEZRICITEON, AO THEHICE S 7~9 mm, IF 2~3 mm O 08 L 7-
INSVINBR R FEA DU B, BRIZZKIR 6~21°C T 13 HBHE T TALT 2. T OETIIEL 2 » TR
4 (0.274 mmx0.148 mm) % 3 5, I 2B TH 5, BREREWELE, ZIEMBERLTS 5,
AR FEER Y, AREATH S, COWEDTERBIZERTAI A o0 1 20 3 oo RO § O EE
WD THD0h, TOFEHRRENEBbND,

A anv i /v iy Caothonidae ; ZFED Y 1 v o 3 A/ NEOBAE TIRBICIESRICA S D, BB
EHZZD L8, HDOVEEIDII>TA LAY, HBHEMRD LS TH B, HAMATANI (1960) 1TL -T
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3FDBEINCLYENIFHIN TV D, CNHIXFABED L OTH ADIIRDIERBEIHET 2, LD LY
2% 2wy Catriona pinnifera (BABA) Tl ZofiCglald A/NEOINE 2 FE, £ OINEIREI 2
HETHD (BIN, 3), hdvex5: 299y Co oornata (BABA) L@ARE, 2> JRROBR D
L, BAVSEOPRMTH 5, COIH BEOLAIE THORSON (1946) 1 LAUL SR LA EHEY
9, PRUEMARS & LRIV <, ANETIEAARICAL & 3T ans, FEM T L & MROFHERR %
TLEBLHDEEDNE, COYEDERIZ, WEORPEIT % FAAE BT R AT

7 7 & Y FF} Facelinidae ; AR OISSZNFROEBECAHTZ SIOBEL, BENTERNTTRED 2120
boTnbd, WENBLERETHHY, Ficwsar: 2o i vy Hervia ceylonica FARRAN DIFSRIZ
BRI L BN HER CHE G R R 5, BN L B Tfiabi s (BABA [2d», 1956)
F % 2w 3wy Favorinus japonicus BABA TIZUNEEZ 2 BICHFI XN T 5, TG 1 DO/NMEIR
OHBETND LN TND L ICHAD (BIX, 6),

A4 % /i v FL Aeolidiidae s v = & /8w Aeolidiella japonica ELIOT (FEFITREINS
5 (BABA {32, 1956)c C OINSEONBUIETEID & OWBIT 305, HENELWL S 928RITE - TWEW,

b?

- o £
Fig. 73. Siphonaria japonica (DONOVAN). a, egg-ribbons attached to rock in tide-pool ;
b,b!, magnified egg-ribbon; ¢, group of floating free-swimming veliger larvae on water

surface and gas of inside shells.

C OIRFEOHIT I IR EIC W 6 NVTNT, BN 2~ 4 D A BOIIES S5, NEORRIE
HHi#M Pulmmonata

#:HRE Basommatophora

%7 =i 4%} Siphonariidae ; AFRIOMEIZ B _ FEAEOBRR KN ET2ERETH L, vIw
v 5 4 Siphonaria japonica DONOVAN (#873K], a~c ) OFEINAEREIC D TIE ABE (1940) D
BAHLEND, CTHIUCEINIEZREPCENRTIZ 5 OB BRI S BESBIGEND 5, EZOBE (1955)
WINEERBL T 2~5 BItblc»TA Y 7V OEZ TCO LRI TENYT 555, B TEKE b i/
2 TNBEDLESRDDVEERS SICHERLTA LN, BT 2K BRI TERD 5 N 1ok
h DKIEDS 16~19°C I LT B YIS DI D $ DHEN L) Th %o FFTEH L2V — 2 — R
O o RN 2[4 50 TERICE > TN B 3D FETHLND, R CHEINFOD L O »HEL,
IKFBIC AN T L/ WVENBR 2 BES e &, EEDREIBK DSBS AUIIMBII/INE 725 15 Th b, TN
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FEOREEITREED 7 F F L K& X AR THEAOREO 2 B8R 3 L, NEREWICA TERIND (8
9/, 14)e ST 1 BT L ETOFINE TG EL, KRS 14°C T3 14 BT 2 MBI, 17 BT
4EER, 2,3 0 CERIICET A, 5 BRYEEEL, BERTESICENRY LN,  ERSFEEL,
11~15 A%, WEQG 2 BT 2EBOEE b ~ifEF - UTAMET 5, REOMRPHE TN L -7
B CIFATIS D, SEBAMET BEHITIZ C O L A HT 20 IHOMARR ZOEEED . INEORE
WrFELE FEELTCABI DT, PEOHHE RE RIS, MHORS, ALY S
NI EBIE HERTETD %o

RB®D* 2 2 ~F 974 S sirius PILSBRY (# 74X, a~c) (283 & [OOSR A O TEICEES
B FOWEE N T YA ACLTO B, s/ CHERZ 2L, BEEAGIOORN. ©
o OYEE S A RBPNIT WU T/KERICE X LAEE»D 5, Iran BrRED S. kwrracheensis
(THORSON, 1940) (2 BFEo (R & LD INBE 2 jElrds, INEEOSHERAYR 5 <, oy m Tl %
%WfﬁCb,%Kﬁ%ﬁ%ﬁiﬁ@&<%fAﬁﬁéobﬂb%@k%?@OAmnﬁTwiﬁfm%@

a b C

f NSV [ES——
0.2 mm 0. 1mm 0, 2mm

Fig. 74. Siphonaria sirius PILSBRY. a,b, veliger larvae in egg-capsules ; ¢, shells of free-

swimming veliger larvae.

/;Ef@ﬁg‘gfﬁ) %, =7z DILUZEIDE (1935) I2 £4us S. algesirae TIZ AURHTIBZR ) & ST %,
Hawaii EEOHREE O —F Peronia sp. 3 MBS € ) —ROIBREFES, 5T~V HATHLILD
PYBE % IR 2 ME P D K E L,

= #

Summary (in Japanese)

1) X EUTARELCART A EEEEEOEN, HoRERe LOHE, AMUEIEY 2 #EERII OV
TIBH Uiz, Bk -1 BB 3 EM, 7 B, 5oFh 1ssEICDITh, TORMRFBULERLIC (68 14
*), Cnb R EIEEIEE, PERE, TS, B L CCBMBEICERIL THEL, enghd
T ARSI R BIREIC T B & & BT, CALD OREHNTEED SRR MR 12 D0 T b RE
ZINATZo

2) LadsEeiEc o TEEHEE L B R RN S OB I RE LTI 20 R &Y, SEH
P20 R IR Ui, S 1o RERABD BT X - CIIOShAED RS ST I OV T S F7 83
BB ST DP9 dH 5720 T, CALd L CICHEBRINU T,

3) FEH SNITIIOBFEAE R 51, AETEINAO § O RMRET 50, HHVIZKETERS S L)
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B T oiny LidL 8w HAFUIE Ok SR EREETIE, WEEEL THEs R
WS RIEEOBRSRE PHELT—HTL 0% 5 o THEPRELI,

4) ﬂ@mﬁ@/?/ﬂﬂ v 7o RO B OW TR L ICR B oAERE b L, T oEs T

5 pH % FE SRR TASZERRECTE Y CEMTEIL, ARICInG 233 AREL TS

SLHWET B TRE U THEIOERRZHL PITLTS

FERUEIIZ R O & T3 & A X —B L oK OBEHIiC & b ic, CHUIBREO /MR 2EA 5 RITRHIC
CEEEEDOND, @ijn . AIAREI KR 19°C PLET, S 19°C BURTEERY 2
b OPHEBEEEN, OB Wﬁmcmc,Wﬁ%ﬁﬁé@@i&%%ﬁ@@ﬁémé FELL TN 5 DI
BB TR Td »72 (Table 2, 3), Z DREAE, Bl BRIV TIE A {LShE O IR L
O THDEHS D b OREFORALHKIN, o C}»uiéi’ DEOWEHOBEEE THR IN TN 5P 56T
HAHHEHEREILIZ,

6 ) 1EKIBOENICEEIIEE % b OB, 3 7 U LoBIChT 5 NRHEEIESS . BKRIICE
Wﬁ%@@fm,%@%ﬁ%®&E%@%EW§POm%f%»mﬁ®wom%@@*u HHIZEACD
I I R RS, BETRFEEED X 9 R EGTEATINERED (B9,

28
~

7)Q%®MA& G EIEGR, BRR, MRS LOBEEZRO 4T L 25, 1 2 HiFEUGE
oﬂé%ﬂﬁ%©o$W®%@$,ﬁmﬁE@,%ﬁi%@%%ﬁ S L OVHIEORETH L m
18 DT, M EROBESE A LN, (iU —BOBHLROEN L BAT,
8 ) FEEEFROAENCIE 2 DOBIENKA 311D, 03 HLHIIROBTEIEDOR N2 E 4 M J 5 1ITHIT S

SOENC AR TR 7o, 70 C OBTEIES NG, | BB XE > THIlY 28
JE - RS NREES b0 END D, T2 DOEINEENC X o TERIIOSMERE ST, #
SEENT T S FERI IR ERRIE (v & 4y A% SN A IR REEA, EEHVICITE D § OTIREH
BRIRDE (7 3 U« S HEN S IR 2D, HIC 2N AT BB TR EOMRIT X - THPR, 9
?%\(Em,kw)@cwﬁ@%%?&>Mkwﬁ%ﬁ%%”bcﬁwﬁmﬁwﬁﬁmqﬁx 4,
5 F o Tl R RES B MO RIEED 472 5 THREEDEME L S BREEEROHH T o
STEELTC,

9) BRLIEEHTS XALTUN 2 BITDIIO M & - T FAREHEAT 0 IO HIER R 6 BD L HIT4HED
CREIL, FENPEI 2 SOMTEN U TEAL, LTINS BEOLRE, HTERE ST,
BEEED B B C & BB D IC L2, ChHIT > CHEOINOEE, MR EEBITLI,

m)ﬁuﬁmfmwﬁ%zﬁvfﬁ; PO PERHRE R 5 X3 LU 11 #0 L It L~V E TORM
WIXAG 5 EDSTE, BRI & 0k b &2

2575 OANTHREIOREREEN RSN TS 2R
W1z, Lﬂkiofﬁ&;@mﬁémww%ﬁ%<ffmgur S o OVEREEIE O B A PR R L I
TR D FEEE %uwég;#ﬁa.uuoujw%itmﬁwﬂ/LWbm@@Eﬁ@%%%ﬁ“
CiEy s o BITR U D T, RO A D CRRE B, MEEEICE MO TS TOR
HEUT Dlﬂ?fﬂm'@ﬁ SNTN D,

EE %@ﬁé%mki@wﬁﬂ,ﬁ Er3e L NHEEO 3EINEY LN D, M

IH :Efa?é L DT —H o FRE R ET J’Ld) . EECAIUINERGEITAN

ﬁ—%; Ot@mi}gmmﬁgb\ @f;@ B RN A Y,;'aioou\ﬁ%mw~ Bz AV DFEET S

h, CAUIMEICEEIN LL‘@4E£I/’?C’“V\]%?’*7J>’*‘ WAEA U TH U IS S B A,

12) S ERTEEMD b OR—BICk, &, 72 EORET s o, WARED b OREEERNOR
SETTIEUN R DB, C@ﬁf/@ﬁzﬁhﬁ_éﬁi 1, IROFREOZL & IETEOEE D 1, e
oD EUAIE BN b B OBNL T L, AER T L BE -1t E 0§ Ovs b1
%o e, AEEORES A BEEIZ CTUTRN TR Z 0

=9y

11)
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13) BRI IS B IO E OV T, FIERBEO—IBTIRE LBV S A 51, o x5 =
K&, 77 =0Tl EBHAFO DR 0.2% OB UMD ATILIZN, COT TR T E K3 TiX |
FEATEMWOR X IPELUIAPRL, HOBERIBOAL, S2UTHSTANIZRINL, KBITK
BI2RHRIRFEN 2 &5, RENZ 4 FEEONOFAERIC LhuE (B105), SROFENTTED
TUSOINE (BR) T2, IEHHEERRT 2ESICA N A IEYOIRRESISHC 55, Tk
EOIFFZHE S L U TR EEYEBRERE OSB3 T3 DI S Z 2T,

AACAEGE I B L OBBOTEE & S HEE S EEM D D, IIESK 0. 2mm LI & 0T 1 MW

W (am) Js XORBHEAM (7 8) o3 0»E <, 0.3mm HEYFETRENL -OFWEHZ b

DEOVRE UL L BIWREIL D & O T FIHEDS D00 & 72 5,

15) SURMOBEEIZIREIC L 285X 0 3, WOBPERICIOKRS JICEEINDIEEDEN, Tiud
IR DK D 3ETS & S I EO LD BB S Y, IWFHOBEN B AR TH D, LirL
EEE S 20 FERMON 2EEE T2, KEE AMEEBFEOMITIIE—FoBRER b2 & %
FiaE RO X > TR (B, #93%),

16) ABEOENLER/KR T IIREIC L > TEOBBTEPED LN, SIEREKE D ODENBE
FHEEDI LN, TNLRBIERRERET I (FB10E), KORBIOEEIT L > T AR
B2, KOO D OBHIZE L SEDUBILD T E v -7z,

17) LU T OFEH- ORI IR T, ME T4 L OREERID 3 BIA 5 ichs, HEBTENS FRAHE B
DOHITED LN LFETD o710 FHTAUFOLRO KR & 3 CIE E ORICIE—EOBRPRALT S C
LMY, 0.2mm P FOMBEOBE TRENETNDK 1.7 HBOKE IOWEL D o170 hENRSET 5
CERFEWIT (HI10R), CORIIIICOBE LY KEBREFELTAMET 2 40T, IIEENT
UGS ORBHEME RN U THET L L 2EDL, Fibdavnlt o oBETINE
o U T B &R LT,

18) WAERIT AT HFETIZINE 0.3 mm [T, BEEETIZZ4L L b Ra0 IRl BEICIZE LN
Bo C DO BLEERT AT ZTEIEIZHY 74 % T, THORSON (1940) 334 U oA BTt
Iran BOBEICR LT L, KAFABI & EE O AP HBIHELIL T s & o EHERL T,

19) SOOI IE 5§83 L0V THROMBEDEEY 51, BEORIEEES X O ERERmO 2 o)
Hbo LDHBHIE) TEMI—IMOFIHELERS LOBEETAONLIBRTDH Y, Flekko & oidk
R, OIS LG,

20) SMEU TSRO BEHICBE INAWINTIZ 5 2OENED 1L (B13%E), DEE Lo s ERM
PUTIZIE—E UTCBIRA LN DT, RROMNELTEROAE & i O e 34 » BEEF
MY 2ah, CORMIETERTLBETE 2@ 7D H D, WoBHG L FE I BEMOHEN
- DEFBR R A D BRCENBERE R L LR, 2 < HARFOMOBITISVTEDIZ (813, 143%),

21) S UTZRE DS E DR OB A S ISR A, B, B SIS DR E B - S B 5 B
CERPIEEL 2, T ) BEMIEOEME T AUEIAICERA S /A & 3o 5 i FEDE RS
Ve ZICHIEETIZ, BEFOTTATURWEINC 3L 2FEEIRIRA, MAOIETHEURET S C
ERFEERRTL > THER LI, CoBMMEE, EOHUEET 5, BRRIEERESTIHRICON
T2HBP L ATERCENT S (B, COMPEOEFIILYERE 0.4 mm HEE AT LIz,

22) WAEOEEEREZ A, HHEEE OB, 0.3 mm IR O/NEIN S A3 A SIAERITIE 3, 4 R
TWENCET S S OPERAT, NOHEIZ 0T 2B T b, oMK 2, 3ok SITRE
U, BIRSNTH oA 22 CIIER 5, 6 B2 ET 3, —)F 0.3mm L o K 5
HEITAT 20T 4, 5 HBZEL, EEICHAATODEHMO Y Hitk s {AAEL TREE
Wi 5, '

14

~—
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23) K% BERED ST BT A K3 32 VB (0.6 mm UT), HJE (0.6~2.0 mm £HR), KB
(#2.0mm L) ©32TIZAT 5N, T b RINORE: BHECEEL T b, 05 bIVED S
OV RS B, RS L O BEEO—TRLN, b 1, 2 BREMROER B TIEIIC
L, COBITIRIEEASKRELEN, ABOSGEXEVEOBE SHERHOIRECH LN
WTH B, RIEOEBSITE, GREREICERICS LN, CNbRALUTZROARE 3Tk > THEY
& COR@IDE YRS CEBT 5, |
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Summary

1) This paper deals with the breeding habits of marine gastropods and the de-
velopment of their eggs to creeping stage. The materials comprise [58 species of 59
families belonging to seven orders in three subclasses, most of which are commoen
species in the coastal waters of Japan. The embryological characteristics in relation
to the breeding habits of these species are clarified and discussed from viewpoint of
systematics; and the results are summarized in Table 14, in which the marine gast-
ropods are dealt with being classified into the following five subclasses or orders e. g.
Archaeogastropoda, Mesogastropoda, Neogastropoda, Opisthobranchia and Pulmonata.

Z2) In order to prove parentage of eggs collected in the field, the egg samples were
compared usually with those from the adults of known species being cultured in the
laboratory or taken from the field; while parentage of the egg-collars is identified
by comparison of larval shell with the feature of protoconch remaining on the apex
of adult ones of known species, because it is well-known fact that the peculiar
egg-collar is spawned by naticid whelks. '

3) In 11 species belonging either to the Patellidae or Acmaeidae of the order
Archaeogastropoda, the eggs are succesfully fertilized artificially in the sea water
slightly alkalified (pH 8.5 or thereabout) with ammonium .hydroxide. Then, the larvae
hatched out from the eggs thus fertilized are kept in the aquarium until they grow
up to metamorphic or creeping stage.

4) Breeding temperature may be somewhat specific to each genus of marine gas-
tropods; this fact gives us some suggestions in speculating on their relationships between
the groups of these animals. Furthermore, similar relation between spawning and
temperature is found in such higher taxonomic groups as subclass, namely the majority
in the Prosobranchia spawn at temperature higher than 19°C on average, instead of
being lower spawning temperature below 19°C in most species of the Opisthobranchia.
The other fact suggested from Tables 2 and 3 is the good coincidence of Archaeo-
gastropoda with the marine gastropods as a whole, in respect to the rate in the number
of species spawned at the temperature higher than the average of the environment.
Accordingly, Archaeogastropoda can be adopted as a favourable indicator for estimating
the seasonal distribution of the spawning of the gastropod fauna living in a given
habitat. The shortness in pelagic larval life in the Archaeogastropoda considerably
prevents {lowing-in of the larvae spawned in the other waters, and this fact may raise
the validity of employing Archaeogastiropoda as the indicator.

5) Those species which spawn during the season of low temperature are mostly
eurythermal spawners, covering long period such as over three months, whereas those
spawn during the seasons of high temperature are found to be stenothermal animals
having short spawning period. The former group, as is the case with Opisthobranchia,
lays their egg-masses or egg-ribbons with less variety in shape even among the differ-
ent species, while in the latter, as in case of Neogastropoda, the form of egg-capsules
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varies in great extent.

6) Copulation may rationally be classified into the following four types, such as
non-, pseudo-, simple and reciprocal copulation types. Of these, the former two are
found in Archaeogastropoda, the third ‘is regarded as the characteristic one shown
in the members of Mesogastropoda and Neogastropoda; and the last is found in
Opisthobranchia and Pulmonata. Here, it should be heeded of the fact that some species
in Mesogastropoda show sex reversal, but they may be regarded as a modified type of
the reciprocal copulation.

7) Behaviour of ovulating female consists of two elements namely the discharging
and the transition ones. The former is subdivided into the intermittent and continuous
types; while the latter is classified into five types, such as non-transition, linear, arcuate
and spiral (dextral and sinistral) and irregular ones as shown in Fig. 4 and Tables 4
and 5. These facts may suggest us the presence of close relation of Mesogastropoda
not only to other Prosobranchia but also to Opisthobranchia and to Pulmonata.

8) Features of the egg-mass of marine gastropods here dealt with are classified by
the status of eggs laid down in the field into the following four types as shown in
Table 4 (e. g. suspended, sunk-and-heaped, attached and protected eggs). And it may
be said that the eggs of the higher taxonomic groups are inclined to be covered and
protected more effectively than in those of the lower taxonomic groups, thus showing
five grades in the degree of complexity as represented in Fig. 5 and Table [1. As a
result summarizing the facts mentioned above, it is suggested that the most complicated
grade in relation to the egg-protection is regarded to Neogastropoda and also to some
species of Mesogastropoda. But the rest of Mesogastropoda are thought to be in
somewhat lower grade similar to Opisthobranchia or to Pulmonata. Then, the consid-
erations on the grades of complexity in the egg-protection and in the external characters
lead us to the conclusive figure (Fig.9) of the arrangement of gastropods from aspects
of systematics; and this figure has close resemblance to those based on the copulation
type or ovulation behaviour, in respect to the overlap of Mesogastropoda with other
groups.

9) It is possible to classify the general form of the laid egg-capsules into the
following three types, thus, the freely dispersive, the adhesively aggregative and the
serially connective. In general, the adhesively aggregative having outer and inner
capsular membranes is found to be the most common. The freely dispersive with a
single capsular layer is the characteristic in some species of Archaeogastropoda. In
Opisthobranchia and some species of Pulmonata the egg-capsules are shed as the serially
connective, which is probably regarded as one of the types modified from imperfect
fusion of inner capsules.

10) The eggs of herbivorous species show usually distinct colour, such as deep green,
orange or yellowish red; on the contrary, the carnivora lay their eggs with sober
coloration, such as pale yellow or white. The eggs in some species of Archaeogastro-
poda show especially wide colour variation, from green to red. Egg colour of
Opisthobranchia also shows rather wide variation according to the species, because
some of them are carnivorous, having their eggs of sober colour, while the rest are
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herbivorous and lay the distinct colour eggs.

11) Conspicuous consumption of nurse eggs is suggested during the embryonic
development of Neptunea interscul pta and Hemifusus ternatanus; consequently only
no more than 0.2 % of the laid eggs can be developed to the young, as shown in Table
8. It is very hard to expect the normal embryonic development of the eggs kept in
diluted sea water, being prevented from the dissociation of coating substance of the
eggs (Table 10).

12) It takes one or two weeks to hatch the smaller eggs less than (0.2 mm or so in
diameter; whereas it takes rather longer term, about three weeks in larger eggs more
than 0.3 mm in diameter. The characters of the eggs themselves rather than the
fluctuation in the temperature of habitat are thought to be the controlling factor to
the length of incubation. Inhibitory effect of the diluted sea water of the same degrees
on the embryonic development is not the same but depends on the characters of the
eggs themselves, too.

13) The marine gastropods are classified into three types according to the develop-
mental stage at hatching, namely the first one of them hatched out early stage as a
trochophore larva, the second emerged from the capsule as veliger, while the third
is those incubated in the capsule so long as to develop into young. The trochophore
type is the characteristic of Archaeogastropoda. The following linear relation can be
admitted between the egg diameter (E mm) and the across of larval shell immediately
after hatched out (§ mm), with accuracy, when the former is not larger than 0.2 mm

(Fig. 10): $=1.733 E. But when E is larger than 0.3 mm, consumption of nutritive

substance makes the embryos developed far better than the size expectant from the
above-mentioned equation, and the young shell leaves the egg-capsule in the similar
form to the adult. As much as 74% among 54 species of marine prosobranchs are
regarded as the members of the former two types.

14) The forms of larval shells are classified into three forms, namely non-spiral
(cup-shaped), dextral and sinistral forms. The non-spiral form is the characteristic in
some species of Archaeogastropoda and Opisthobranchia; whereas the sinistral form is
found only in some pecies of Opisthobranchia and Pulmonata.

15) It is reasonable to classify the marine gastropods into the five groups owing to
the difference in the sculpture of the larval shell immediately after hatched out, as
shown in Table 13. And these sculpture types are thought to be rather specific to
genera or families; accordingly, this fact makes it easy to give the approximate
position of the sample specimens in the taxonomy.

16) It is possible to admit the presence of close relations in the developmental
stages of the appearance of the eye spot, the growth of tentacle and of the velum with
one another; the eye spot appears the first, then the right tentacle grows and the left
one appears at last. Therefore, these characters make it possible to tell whether the
veligers sampled from the field are still in the early stage or in the late one already,
in other words, whether they will keep the pelagic larval life for a long time or will
develop into creeping life soon after. In the veliger of the species obliged to be kept
the pelagic life longer such as some species of Neogastropoda or Mesogastropoda, the
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velum is bilobe at early stage but develops into four lobes when the veliger grows
into the size at 0.4 mm or so in the across of the larval shell (Fig. 11). The
characteristic of many species of opisthobranchs is the lack of eye and tentacle at the
larval stage immediately after hatched out.

17) In higher species of prosobranchs which lay the smaller eggs less than 0.3 mm in
diameter, it requires three or four weeks from hatching to the creeping stages through
the pelagic life; and it is usual, during this course, that the larvae grow into larger
shell size,such as two or three times as large as that immediately after hatched out.
Consequently, it takes five or six weeks for the eggs from laid down to young;
and this is in support of the possibility of the larvae of the above-mentioned members
dispersing widely. On the other hand, some littoral species, which lay the eggs larger
than 0.3 mm in diameter, are so well adapted against the waste of the larvae during
the developmental course as to keep them in egg till grown into somewhat safety size
such as young; moreover it takes shorter term than the other species from laid down
to hatch such as four or five weeks.

18) Tt is of convenience to treat the marine gastropeds classifying into three groups
according to the size of young shell capable of beginning to live as benthos, namely
the group of small-size (not larger than 0.6 mm), medium-size (from 0.6 to 2.0 mm
or so) and large-size {(not smaller than 2.0 mm). And here it is noticeable that there
is a close parallelism between this classification and those by many egg characters. The
members of the first group are most species of Archaeogastropoda and Opisthobranchia
and a part of Mesogastropoda; and it takes one or two weeks to develop the larvae of
these species into the deposit stage without any growth in shell-size. The last group is
found only in Neogastropoda, which lay eggs with rich nutritive substances in them.
And the second group is found in most species of Mesogastropoda and Neogastropoda;
and the duration of the pelagic life varies depending on the shell-size of the larvae

immediately after hatched out.
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