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Chapter I. Introduction and Historical Review of the Studies on
the Early Life History of Bivalves.

BRI SO WRIFICEZN T AR L LT, ZEalEcH B L-Cc ATk
PELEMORA L it H T Ltk b, 7KEER Ml - A O % L EESomiises | BT 5 o Lo
H, ZITHR D MHEEFE S AHE L e 5 OTHh 5o BAEMMOHT & ABIOMAAHE bt %
$» HRBRICHS, FERLERLELROT, BRLMELSDHTENEOTD o

RBoMac b, SRR ZARICHHRT 22 L lEKORKMChHT L3 T ki

WWILT D Bo ZOYed T Hi &3 2 BABOWIEF L, BULEI, S50 R B o i
RIRZ B cOREY, AOBRSCT AHERE T O 2 e cHAfEIc A L8555 D,

ZIFOWROMRITERA AR HBEOBROEE L 11 v, HHREHAGECL EMO%
M PhE, LRSS FARCESTH 0 & SHEsck Bo LRI~
O OBAMIEFFSTY b, R, Aa 2RSS EERbc L, RecZ Rl
THZLLAHEL R HOTH D BILEBMOBEOKM AL LT Db, 2500
HBBXTORML L HOTH %,

% THO B OR FIE H RGO D 4 T T2 2 RO ERTED D45, oy
D, BRRIT AT o & DS Il E <2 Soft clam(Mya arenaria) cii\nc
RYDER(1 889 ),KELLOG(1 90 1), STAFFORD ( 1 9 1 2 ); Mussel (M ytilus edulis)
{CiE\~C, STAFFORD (1 91 2), IRVING (1 92 1 ). NELSON (1 9 2 8); Razor clam

(Siliqua palwla) i, MCMILLIN (1924) WEYMOUTH (1925, "31)%
Cardium edule J; C. Scabrum |Zpt\~c, LEBOUR (1928), Scallop (Pecten
irradians) [Cfi'\~<, GUSTELL(1 931 ); Pismo clam (Tivela stultorum) =\~5k
<, WEYMOUTH (1 8 2 8 ); Shipworm (T'eredo navalis) \jgi'\~<, GRAVE (192 8),
HERRINGTON (1 9 3 0) GO 4,

RECRT S H FITEENCE 2 L OFHUED 5o B~ O34 L GEHE - OMNIE, 4
RAR, WEM, HTHAKAERCLI26). HGRMCE Lz~ 74 (FhifR, MTNK
(1926).~7FOfFAOATHIE L& W HTHEKRBEC(L926) ZHEFA
O IFeOREM, WA, B TFAERBERCL 92 7). ~ 7O FHAL, HIE Y, H iR
(1927)-~#H%, At s=y%RrH+O%REEL KB EOBE BEEFER(1 92 8).
THYRAL 7 = X OFEERHEROEIE KB TR L OMR, BEH=MK (1928). «
HAOUREREOEHR, WAHER (1928, "'29).  ~x+OPMFE KNEER
(1929) 44 HEHFOHE, TRREEIL (1929). 4 ZFEF+ L 2 v v 2 ¥ OFRHATF
H, BRSHEEC (1 93 0)- 4 # & ¥+ O, BIRHE Hh/ERE (193 1) r vig
ALZx 1> 7 H¥OFEERCHT, HENE (1933). ar=ao=0RKHfR, B
HEFG (193 4. ~ ¥+ OpEhp L EE - OMFEEICFAolis, EiFELBE(1947).0%
RO bW, MHMEHER (194 8). # FOWHREMRTI, 433, PiIEm—,
FBETIHER (194 9). #EWER Monas \C L5~ # 5 {FHOMTICM L, 4305,
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BIEEG (194 9) Mo¥hth b, DEOBICEHio s 4, RirppEd L lE i< 41kl
Wik, T, FRERERSCEL, ZL0FRSH D, ZOFRBBSAEmICHD AL
T, FEEE R LS AR E ne

i RcEn-CE, o CRPEIESER(L 9 0 6 )HHEk ROF A AT 9 L <7,
EHEZEPEG (192 2) BATH S 7 ~+0 eyt RO EE L #
Ly, HkhoFm O REER L Rishot W LCZSOMRREmeEic b, 5
OFF T = i Lot s HiEfi i HOMEF cMT AW AT, < A OFELBER
HHOME, S—EK (1933): 7 0O3EE, WEH—EK (1934)- s 2FH540
FEE IR AR, ATFR—IE, PEAE (1934). Aa74F A4 BB TF 24 4 2O%
EBRTER, B4G—EK (1985). 3T A4 7 7 #AOHROHFICMLT &K
TH—MK (1935). <74 4AOFEFH, BE--EK (1936). ¥4 7+ OHEERTF
R, BS—EK (19386). 7+ ORI TFAEYIBOME, Bli—&K (1936)-
LT R OEERHER, B—FK (1936). HEERAOFEE, HE—EK (1936)- T4
HAOERE, BiFRARES cMLC HHATSK (1986). Y~ > iOFE W
R (194 0). dbifileEr~ b > 2 : ORANcEH, WHRESR (1941). >
uF a3 va AONLERNEE, FORfER (1942). 741, ~~71OANLWEE, Hih
T, HHEEOE, SHARE (1943). 3w OilEchHD BiBERETEOZEL,
BIEIEREDR (1944). 7724205 L, REAMEZK (1946). Hhigiciid
Hei AOHBEE, MAZRK (1948). ~>< L Ol IIRBK (1948). 73+
HAOFEE, SRR (194 8).4 4 4 w @ RAOME, H &K (1949).
4 7 4 A T A ORI, SRMER (1950). 72 vEOBMREN M, b
BB, #EBETIREG (1 950). &b, TR RRE (EFE &) OEBORMT I
B LCa GBI CHEREEE (19 29). WitiED T v v iciind, RIEERALT
(1941~'43) FOESHERS: diRlHMCRGTEE 2 77 4 B LTk, HERMT
ORERICE WG, #REAK(L S 3 4).#Eiiciine, A TE-/fK(1934,'35,'36,
*40), AKRTHE—HR, MWAZAIEK (194 5): Eilicii\nc, ARTFHR—HFK (1934,
’36, '40). KTFRE—BB BEA=HAEF KR (1934). fFHoBHRICH N, &
THR—AK (1936). KRTFE—AR HEHKPK (1940). KRFHE—R. MEZHA
(194 1). k%745 A4AONCEMESE, INAMKRIE, A=K (1 94 3) Sofds
D Ao

PR LZEN G OEMOAMTIEERRE, Tk LKERERE:OBR, T RS
DERARIDRETS {, BiEEEOTB IR ITH~C, B RIEh SR <— I
LT IBRAR EOZ b BFH Lz bDiE P\

e T Ol e B R PR R SR MR 2, 1 O 3 2 45 B AR T AR O R g b
HIcHbN AT AEEOh, fEFEOREISRACHBUCE T, ZEHLMICT 2affTic
WLz BFHERLET 7 2 bk LCHEEENSFiEFHOBOERECEH L HEE, H
HOREIC NG 5B MO TR RO e 525y Rl RnTHHTHO 4
HICHDOGEBR DTz, BREBICHM LCE, HROoME, Ax s, PR, A%, itomt

M OMACIL £ H 4 Mytilus crassitesta » LCHER LAY, % (1936) A7y 474
Mytilus edulis »{TiEs
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Chapter II. Methods of Studies
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T, HEECH HHERSIEHET B & b AFEEE, M8, KA EHmMORSD 6w 2w
AL, ZHCHET 5 b0 Lz A 7 A S0 ICEMB Y o E i+ 5 L0, Tk
CH BT L+ 7 2 4SOk A L, 250 kiEkh cEBRcito<, #R TN
bR S, 2R PREHETRY Y~ v —thic L, MBEEST T eh L.

BlREFROESRCILBEZAAER 77 2 v % ¥ P v, £ O3GH BRI L
DN, BERHECHE D CHNOE 2 RO Tk L-c HAEE Uiz IHTHEO Lok
M7 72 b a ¥ P EGE, THHA v o XS TRCOMT AEREFROEECHE
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BEL, —#3En Le: VERHIC AN CIT RS SHEbRDk. 05 b EHEERRMOLE -
L&, Bf1 049 F 8 HERELMRIFT, oA YORRTREESEL, 1 50ccAbd
TP 25~1 0 0@EREL, &1 2 BEWLCng Lichs, [SofiREils k7.
ASPREEORED D ~~ 2V OFE R FblitokiRict, BREOROFBE T D0, B
P R L lseifibhitoikss, B LOFHoREL RO O L iR L©
KN OZERSEE L, B2 OB ild i Dt.
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L7260

FHFROFET IR, M@ 74 v LaebOoo B, siEgdsio Chlorella
FfEE L Lchiz s, ik r Bl s wiihSlosshssit Lh oo, fikeidd sz
Ltk lL, REBOHKZBICl~2EHiR: AT 1T Uke IEEITRBOES c LUHYE
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Chapter III. Descriptions of Larvae and Young of Bivalves.
g A L 7= M OB
L. $usky Anadara subcvenata (LISCHKE )

(1) & i

AR R A A OREAEOER), 277 CEREE) BT A5 A4 (hifE) 8F & S
o AMAFRERETRIEEN L b iE, #FME, AN, BBRCESCAH L, BAERCRE
DA, WS EGERSIH S 6/, MEtRELARRICEO TR 56T 5o B, K
e A A CIIIE S %, B Lot e R EZ R BRROhESTE AT, 2501
HTRFEMLTOC D HichipREAOMGHE Lcbaibh, BECHRE L#HER AR
B Lo whpitFosat#fcibsnsit, RBSEAEAIC bBH 2h v,

v 7 OFfE fFICEE-C IR RERTT e 2N b O Rz nO T, JEEEMmMO—1 048, Z
IR TRt Rt obice BUMEE > 7 7 A OHef LR T 22 L K BRY, o4y RS iRic
T AR CHECHEET 2APMEER0EB L 2OT, HEEOMER - Ll AER
BHERETEEZTO o & & Lz, BN FR L E-EQHOBOmE ¥ —FRicEst %
VR ORI T 2o B & e 2 Bl i BRI AR 2472 & B 2 Yoo (KD T 1 A7 o O TR IIC
M % TR O AR & 2 i IR RoK BRI E S o B E Uef i RE Y 25, 98010
HAEEREZHWEEs720T, HMOEE 1 04 b tOR A chiEcitihd c#EFo
BELITON. BIFESRIEREMOEZ A DEBLC HESZRR: L, 2L
€, BEHALAEIOHM, KES—Tm, [EEEOEHFCHRBEEEL TR HoMiEcik
AT O, ok T R A A Brachidontes senhousia (50 ¥ u ¥ T) Ba = 20 Graci-
laria confervodes 5%, HEROEMICZRECRNT, oot LCERL
T AR EST, + = 2 1 HfhomiE, KEEMEAEHSHKL 3L Bbho2H60%
RS EM L, 206l L e ER RS2, REFROFEM CE, HHBORHE
QIR E 1 —2miE2 LAICT 7 v 2 b ¥ 4 7 b &fEUo, BT LA TROT
5 2 b MR LS, AT WA O L, 0k b b EROy R v O H 7 R4
T Az L. Hohihb v X v HERORIACD ARBCc—FT 50 RML, #K
%z L7-%11 5 OccA h OFHIC2 5—1 0 OffIfZAEL, &bl 7zF L OWEHEE
TKEERER I ER IR D 2. ISR T AiEic l — 4 BB LA FRR N b L TH
DY, ERATLRZEL I faEREHRS, R dhigcRncsRidhiEnhslniT
BT TR o b o o ORISR AT, WHOREFOBMEE ittt 72,

(2) 7 ¥ F# R
i) FikFHOEE
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Table 1. Measurement of the prodissocoachs on the umbonal porticn of young A. sudcrenata.

| Lengahmm'\3»‘10360%036036038040044
| Young shell l ———t

nghtmm 3?30?402302602702702303{]

Lﬂngthm'ﬂ 0?’)0300290'%1[1280290320?3
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4804805005005209505306?093‘

031032030031032034030040056‘

0.29 0.29 0.28 0.28 0.29 0.28 0.30 0.30 0.238 |

0..20220?"10?10220230?102102)‘
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ks b, BEEEm .u.la'f}»-.r.mﬁ-’ﬁﬂ}m Do 772V 2 g 7 b ICHEDCEML B R T
b AR —33 % SO RS TR REROM b &, ZSE il 28,
R & A R R bR 2 D, BBEE 7 2 47 1 OFEMF & SIS e AT % & & Atk

HOT, Lkt w4 v ORI = FELE

i) KMBEHEFB

eI 2l DB R0 . 3mmXx 0. 2 2mmThok GE1E). HBEIHiE
(CHEEE <, iR Rl L S e BRI BN R O R AT, SRR HE 12

T, BOREICREGROE L, M]?i‘%’ffhb & LT O ORIGEAH b, fliol
BT a7 406X B \ve BOEET; Lq. 2L, i1
oREREEET, BESONEcEmE d D, HES
ITH, REENSEHH D, ROMHIGIET] lﬂi% M SE TR
B D, RIS C EIFEA R L, RoEdcit
D%J}lu_..}ﬂ‘:("ﬁ'@ JE";}. Pl B B e figlo]REICERIE LT
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Figure 1. Full grown veliger,

i) EMEEIL OB IT 0.30mm %0.22mm,

EREORWFE T = F 1 P CiAE L, @2 Liidess, MR FREmtic kb
m;-:&:b. ARPEZLCHRET Y RCEBRA oL CilTBIECHSLTRAT 205
Do ZEDIATEFRIZNAS K ETRIEL €, HOBEREER cHE O o OB
RIS WD C, BOEMARICALOR, MERORES I CAG 2RZRORAE (3 13) ¥
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IC AT RO HF RO S, 0-28mmX0.20mm—0-.32mmx0-2 2

mm@OkE EORCTH D L2 B MAZK (1L 94 8) (rhiff TEIEL e v 4 v O
FRLLCHEO. 1mmBLE0. 7 2mmigiligid A4kcE 20O EL CnbH s, G5

OEBAELR L1340 ISR E o BIRMOKERESS R iES B OMAE (2 344H) TF,
P L L e AAE 2OIRAE, 0.3 1mmX0-22mmElL Tndoe

(3) # =

D EEVHo#R

ECHEAGIC B O e O U7k e Advzz-= b v LTl L %R gt zent, MWEEz
Toc it d, Rpchichhsl cnbaanidn, FioEETHh IO CEL, K
HEMIC B A DR IC AR 2N B BERITIRG AT, KA EN LT D, Lo DX,
XERETH H(HE 2, 1, 2; 8K, 3) Bitodkmic@NIESHL, REORHEIRE T
BEHEFELRL,
AR UBy D)
A L e
&b lC OIS h8
FRIC 2L O
A5 (2K, 2;
F8E4—5),
E 0.4 mm
frichk % &l
BT IR
binihd, DG
A M A2 2, 1). RO ELGFHARZIEE 0.6 OmmPLETERLE
0, EBROERRE\C. RHEFALGE e CHBLEZSOX1I 1 HA2HIC1-02mmX
0-6 4mmiCiElL 2. JHAHRIZFEOL&MCHbDN, ZOKIH3 0L d, iy d
LCOMB sty B alicole (8523, 2; B8R 4) THHATMHOAREZO
BRI RIEIC 4 OGRASE (T2 4 4 & L cOEBDE) OTAIRE B2 T b HPZ7KED
ETFLE o REREERS BT, Wl 141 —2 BOMHORBICEEL, 6[EEHY
O AARYSIE L fehs, 2 B H0C AaA7 T VT, Mo
O1EF38516H, 1-0mmx0.64mm, f{lio
1EEs5H20H, 1.1mmX0.7 0mmicioT
7 Oy e 713 = G 55 4B /4| LS Va4 o (o) S\ Vo e @
TSR A MR O E D Bt EHEETR DT
1d 7\ NHER RO Bikv. Zhln T
BbhaOk, 8E1 0ommiihs T, 3 0mm.
PLEICi s & Lo mrRbE b, 15T
2] 0 mm—3 0 mmO KT HO—RHEA IR

Figure 2. Young shells,
1. 0.63mm*0.40mm. 2. 1.02mm=0.64mm, reared from veliger larva.

Figure 3. Young shell,
NAKT S Bo O HBIBEIEH AN < 7.5mm % 6.0mm.
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Figure 4. Showing dimension of width (A) and height (B) in relation to
length of shell in growing period of A. subcrenata.
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Figure 5. Movement of young A.

subcrenata. Upper; creeping i L
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Table 2. Maximum size of young A. subcrenata, attaching to the collector.

Date I Kind of collector | Shell length | Shell height | Shell width ,i

Dec. 12, '48 Hair like bark of the hemp-palm | 24.8mm l 11.7mm 7.2mm
T L )| P Skoaw rope T ek TR |_122 U
I 9. et N IR T el O s —
Mar. 15, '49 | Hair like bark of the hemp-palm 14,2 11.0 8.2 It
[Apr 2 01 S A o mE o0 SaleDaEs [0 A0 |

AinM el 5. 8mmkfik k44, Hic6—8HILE b, EORIEhCHEE TS
L ORI BRI T LS, ZHS0EFRBEZEORMC L HLT, b Bk
RS CIEWISIE, 3R 4 Botidc el oLk e 205 O X b chRlE
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icikEROFHC L AR BSEH SN
Tnd (6. HoO—H3IciT
TR LTS I B IRHEETS 2, [REEDMAE
Ji‘]ﬁ'ﬁ’bffr‘ DRFEHD 'iiciim 2O

5%, AipREOHAE LT, 20
("1;?&'1 B i R T E-._i:. [cHIL<f7
(T HEERELZLNDBLTAET, &
i & IS HEAR T 2 O AT ORRICE the size in its stage the young shell left the substratum.
TS I3 = e Jj]*MJ)}F/’:{R&A o o are 1. Mmmx12mm (X, 12.5mmx1Omm).

Figure 6. Showing the growth ring (X) which represents

i 2 - A 2.7
a.‘ 3l ATl

(T2 c Lk, BICH-</zHDCH Do M ETEDBIRETE o A5 c Bl icEl 25
Wiz TR EERIE (1 984 ) k2= H A THELED, HOFEFEO LK Y
BRo ;:1'.',-1-.-')r.'1 it {12 R & 0 B A o C RARE Fe BRIER I R 26750 B ibiEch 2 O AR ICE B

BicHzZ2h 2L D L5 b,

SR B OB T 2. Wmm» 13.5mm (X, 14mmx 11lmm).

Table 3. Mezasurment of the growth ring (X) which represents the size in its stage the young

shell left the collector.

Date S}:ell |ength Shell height Shell width & sncth XI Height
June 17, '49 12.0m™ 9;50LEN Z.oh 10.5M7 g.om™
12.6 9.5 7.5 10.0 8.5 |
13.0 10.5 8.0 11.0 9.0 |
13.2 11.5 8.3 10.0 9.0 |
13.2 12.0 9.0 12.5 . 10.0
13.2 12.0 8.5 11.0 9.0
13.4 11.1 8.9 11.5 9.5 |
14.0 11.7 8.0 12.8 0.0 |
14.0 12.0 8.6 12.5 D0
' 14.2 12.0 8.9 12.0 10.0
14.8 [ 12.0 9.5 12.5 11.0
14.9 } 12.0 10.0 14.0 12.0
15.0 - 12.9 8.8 10.0 . 8.0
15.5 13.2 10.0 13.0 10.0
16.8 14.5 Ll 13.5 11.0
17.0 13.5 10.5 14.0 11.0
17.3 13.5 10.0 15.0 11.5
f 20.0 [ 18.0 11.7 14.0 11.5
| July 7, 49 12.8 ; 11.0 8.0 10.0 8.8
13.1 12.0 8.9 9.2 8.3
14.0 12,2 9.7 12.0 9.8
14.2 ‘ 1.7 10.0 11.5 8.9
14.5 11.6 10,2 11.0 | 9.0
15.0 12.0 , 9.0 12.0 | 9.3
16.0 14.0 ; 11.0 13.0 10.0
. 17.2 ! 15.6 , 11.9 16.0 14.0
17.8 15.2 12.0 15.0 12.0
20.5 16.1 12.8 16.5 14.5
Aug. 23, '49 18.5 | 15.0 13.0 11.0 7.5
- 20.0 17.0 14.8 12.0 | 9.0 |
i 20.0 17.0 14.0 12.5 10.0 |
23.0 - 20.5 | 15.0 12.5 10.0
1 24.0 21.0 | 16.2 13.5 i 11.0

ZICH s CEL SRR 30H T, 9.2mmX 8.3mm—16.5mmXx14.5
mmTH He ZEHIABOHERCHEL AR & ifecl2 5L, Aty 38EL1Q
mmaiEss 1 5—1 6 mmfitdk = = O kT D & B -C K OR fLLP,\_c?JIi“&’j‘EE,.. i
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Figure 7. Comperison of the length of young shells between 2 and 3 years.
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RO M EE e
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Figure 8. Veliger larvae and young of A. subcrenata.

1k,
24
3.
4.

Smaller veligers, 0. 11mm * 0.08mm—0.22mm = 0, 17mm.
Full grown veligers, about 0.28 mm % 0.20mm.
Early young shell, 0.38mm =< 0.27mm.

Young shell, 1.02mm x0.64mm, reared from veliger stage.

5. Young shell stages, 1.3mmx0.Bmm—7.5mm % 6.0mm.
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(1) & it

T h F A Ak AN, WE, A, BIERCED, B ST T 5. KE3I—5min40
—5 OmM/BEDREICHER L, &L CRIMETHIIET 5. HH0E, 83, #FEpPaE I
a8, WfEERSRElE L casn, WEsETLAMICATT A0 EORES, BILE,
B, MAESHLEND SOREAICBRCLESNC 0Tz, PZRICEEE T EILEEIEE
4, ADRESRWOT, HATHENZSOERES <, HRE RO THENLCH
720 EESIMZTCHIBHA BRI KEARARBORECHENIZ 6—1 0 BT, itk 7—8 B4kt st
DT nho T ADHHFICHE S CREEIT R SRS R WO T, JEERMmm 7 —94,
VEEROT 71 7 4 DR DS BB RERET, 77 VA RFOBERRLTO% KA
TR DLEMU 2T 7 7 A DT R OIC L, ZOEEERE 2 OB TicEiRc
Mo TER L7z, Kb HNEHMcHEBCR - TOME LD, NOWMEZHRL7.

(2) # #% & R

i) BHEFROEE

T 7 H A ORER PR R (B 2 mmiie) cRhnaid, ZO8BESIcRT A
BRI X HER - Rl 2, HBROR AN HRciE s, #ERIBORIc T ELE
2T, LBMEMTHY, WEOMEETHE  BRHsiv. BREEPRIHL, Bt iciieg
ElDZHOMEED %o BAERBIRATH HDICHL, K Eear2l, Ay =rR
Do FEEFOAEZF0.25mmXx 0.1 9mm—0.28mmX 0.2 1 mm<T, KOZEOE
W TH b,

Table 4. Measurement of the prodissoconchs on the umbonal portion of A. broughtoni.

T";l‘l_g m{ iR Tl i Pl'DdiSSU{DﬂCh |

_Length [ Height | Length Hoight | el |
D.44™™ 0.28™™ | 0.25™™ 0.19™™ | Bristles appear I
0.44 8.28 | 0.28 0.21 | > E
0.45 .30 | 0.27 0.20 | P
0.46 0.32 0.26 0.20 . » !
0.48 0.34 0.27 0.20 >
0.50 0.34 0.26 0.20 ‘ 3-4 strine appear
0.54 | 0.36 0.26 0-20 [ Strise about 10
0.68 0.44 0.26 0.20 | 2 15
0.70 0.45 l 0.27 0.20 ! » 15 1 {
0.76 0.50 0.26 0.20 ! - 30k |
0.66 0.55 0.26 +0.20 2 33 i
1.14 0.64 0.27 0.20 ‘ » 40
1.20 0.74 | 0.26 0.20 » 39 |

| & | 6% | 88 | &8 | : B
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Figure 9. Early veliger.
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1 2
ol HE=S —_ i - D
D0, BIEE2—3 b O Figure 10. Full grown veliger and early benthic young shell.
HhHe AROMIFHAET, HIFO 1. Full grown veliger, 0.25mm x0.19mm.
4&%%1:?3"9]&;' -ﬁﬁiﬁ@ﬁg' 2, 2. Early benthic young, 0.28mm %0.21mm.
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& kT, RS IC 3HEONIEA— B LD, HoBOAE 2120.25m
mX 0.1 9mmTHDV, FEHAMOEETHUOCREFRIBEL SR O LA #ML7z. BE
HOMFRBHERCTEIEL, RBCHEO 1 ASRENSIL, 1 0H1 9 HICEkFBEIT &
Dfehs, HOBOAZ £2/20.24mmx 0.1 8mmT, HYLKEOF L ORE ETHOR,
FEHEER T OB e b2 N A H AT, Kkl 3Ry, RETRERTH 5, HoBEARZ
ZOBESKRESH, 11H8H, 0.28mmXx 0.2 1 mmiciEL, HEMS Ik HELR.
HOFRHERICHENEFESRRSNLROC, BHEEFSCASROA®2120.24mmx%x0.
18mm—0.25mmX 0.1 9mmTH 5745, [EHEHEROBTE CR T AFEEROHERRIC
fiiluid, 0.25mmx0.19mm—0.28mmXx0.-21mmTHnh (FEas), AFKBC
BHRLET I T A OFRRFRORAOLOZ0.26mmX 0.2 0mmTH %H (53, i
ICT # A OFRBPIEIB SO CEHEER B AROARE 213, AK0.24mmx0.18
mm—0.-28mmX 0.2 1 mmffLFEscFEs nntEBo,

Table 5. Measurement of veligers (mm) .

Date Oct. 934 » > » » > # » # 2 Sept.5,32 Oct.9,34 Sept.532 2

Shell length 0.15 0.16 0.17 0.18 0.18 0.20 0.21 0.22 0.23 0.24 0.25 0.25 0.26 0.26l

Shell height | - 0.12 0.12 0.13 0.14 0.15 0.16 0.16 0.18 0.18 0.18 D.18 0.19 0.18 O.ZL‘J

(3) # |

D EEDMoHR

SEEDSRIRCHER D S I L 72 7 9 7 A OEMDMOMAOR/IO b ORE, 0.4 4mm X
0.28mm AL 1R, 1) T RRCHL, FLIHRCEARAHERELCn5H, BRO
i (T 2 4 OB A
2, SEFMEE (—EH
ICHECE, O 7
—gEoEs® b, B
EEZFEL LK.
ok =2ObDE®RT
B IR BB DTN TE N

DT, BhiCTAHTAD Figure 11. Early voung shells.
" = : 1. 0.44mm % 0.28mm (prodissoconch, 0.25mm x0.19mm).
HER & Rk 2 B B 2. 0.94mm % 0.54mm.

IR Y B2 Cninngs,

FIRFCERE L 724 O ORIIR A L, BIEE & 7 5 & A4 ORGSO Cn 55 1 mmPA
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W TiIC 3 —4 FOHHIRARO LS, BEImmPM (51 1], 2) chbEciE,
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Figure 12. Young shells in growing period(1).

1. 3.3mmx 1.Bmm.
2. B6.5mm % 4.0mm.
3. 13.5mmx 9mm.
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Figure 13. Young shells in

1k Bmmxgmm. 2.
3. 25mm % 17mm. 4.
5. 43mm =% 32mm. B.
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growing period (2).
18mm = 12mm.
3mm % 24mm.
48mm % 37mm.
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Figure 14. Showing dimension of height in relation to length of shell in growing

period of A. hroughtoni.
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Figure 15. Showing the growth ring (X) which represents the size

in
1.
2
3
4

Table 6. Measurment of the growth ring (X) which represents the size in its stage the

its stage the young shell left the substratum,
88.0mm % 68.9mm (X, 49.9mmx3’?mm).

. B0.0mm%x49.8mm (X, 49mm=37.5mm).

. 62.5mm*49.3mm (X, 51lmm = 40mm).

. B0.3mmx49.0mm (X, 50mmx40mm).

young shell left the substratum.

e el e e e X
Length Height Length Haight a0 e B
g4.0™M™m 72400 43.2MM 32.0MM
88.0 68.9 49.2 37.0 Figure 15, 1.
84.3 72.0 52.0 45.5
87.5 68.5 46.0 31.0
79.5 65.0 45.0 35.0
79.5 61.0 54.0 45.0
74.0 59.0 43.0 36.0
71.0 58.5 51.0 43.5
83.5 55.0 48.2 37.2
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Figure 15, 4.

Figure 15, 3.
Figure 15, 2.
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. €454 Mytilus crassitesta (LISCHKE)
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Table 7. Measurement of the prodissoconchs on the umbonal portion of M. crassitesta.

0.46

Vo shall | Length mm 0.40 0.4 052 0.64 0.70 0.72 0.82 |
L sedle TR Height mm 0.33 0.46 050 054 071 0.78 0.80 0.9 |
| prodiccoconch | Length mm | 030 031 028 032 0.32 0.28 031 0.%

foclzsocanc | Height mm 0.25 0.28 0.2¢ 0.28 027 0.26 0.28 0.5
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Figure 17. Showing dimension of height in relation to length of shell in
growing period of M. crassitesta.
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Changes in teeth during growth in M. crassitesta.
0.40mm % 0.38mm. 2. 0.46mm % 0.47mm.
0.76mm % 0.92mm. 4. 1.5mmx1.9mm.
2.5mmx3.2mm. 6. 4. lmm*x5.9mm.
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Table 8. Measurement of young shells of M. crassitesta.

| Shell Shell _Dorsal teeth | Purple o
length | height | Ant. Post, Bristles colour Remarks |
mm mm! ‘
| 0.44 0:28 | " — 1-2 - -
0.44 0.46 1-2 3 = —
0.52 QL84 o 4 - (5 Redish purple colour.
0.58 0.64 2-3 e -~ E e : |
- —2 upper-most of dorso-posterior
0.70 0.78 2-3 5 ; teeth become indistin:t.
0.76 0.92 3-4 6—7 '
0.82 0.95 3-4 6 F = ;
s = Light redish purple. |
0.97 1.06 3—4 2=t : ; Light redish purple, 2—3 upper-most ‘
1.20 1.40 4 8 2 | of teath become indistinct.
1.30 1.80 4 10 i (5 4—5 upper-most of teeth become indistinct. |
1.40 1.85 4 8-9 - - |
1.50 1.90 4 9-1D 3 - |
1.70 2.10 4 9-—-10 2 - Daorsa-posterior teeth all become indistinct. |
1.80 2.40 4-5 8-9 s I [
1.90 2.40 4 9-10 b (5
| 2:30718 3.2004 5 |[lindisz 3 -
| tinct
| 3:00 3.70 5 2N } -
[ 3.30 | 4.40 4 - - -
| 3.80 4.80 3 - i k
| 4.00 | 5.0 | 2=3 = ; -
4.50 7.00 3 — - -
‘ 5.30 7.80 3 - ' b
6.00 9.00 2-3 - ' (8
6.70 | 12.00 3 - | -
[ 10,00 | 13.70 < - } -
| 11.00 | 14.50 2-3 — [ -
‘ 11.00 | 15.00 ‘ 2-3 = = -
15.00 [20.00 | 2-3 | = = - J
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Figure 19. Movements of young mussel, A6 RAZ LT
1. Creeping with foot stretched, 9mm L T\wnbe AT
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Figure 21. Teeth of young Septifer virgatus, .{g-u’)hﬁ‘_igﬁ[-C_;}f,{‘;\p--:a)*}j}t}]_{|gf£§iﬂ‘:%}‘;j;ii!i
0 o BN Ot ECRUERTECS %

1. Left side view, 2. Dorsal view.
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Figure 22. Veliger larvae and young of M. crassitesta.

1. Prodissoconch, 0.31mm % 0.28mm, on young shell,
0.76mm = 0.8mm (left valve).

2. Full grown veligers, about 0.295mm x0.27mm,
3—~10. Stages in the development of young shell.

3. 0.34mmx0.32mm. 4. 0.38mmx0.38mm.
5, 0.43mm = 0.42mm. 6. 0.52mm % 0.54mm.
7. 0.80mm =% 0.5lmm. B. 0.48mm =x0.50mm.
9. 0.74mm x0.88mm. 10. 0.97mm = 1.06mm.
11, Full grown veliger, 0.31mm % 0.28mm (enlarged).
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Figure 24. Young shells (1).
1. 0.36mm % 0.32mm. 2. 0.67mm % 0,62mm. 3, 1.0mm=0.%8mm.
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Figure 23. Veliger larvae and young shells of B. senhousia.
1. Veligers, about 0.22mm x0.20mm. 2—5.Young shells
reared from veligers. 2. About 0.30mmx0.26mm. 3. 0.44
mm»0.40mm. 4. 0.70mm %x0.67mm. 5. 1.3mmx1.2mm.
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0.20mm x 0. 19mm.
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Figure 31. Growth of voung V. semidecussata.
@, %, Each individual.
(A) End of the swimming veliger stage.
(B) Stage in which striae appear.
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Figure 32. Early young shell,
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Figure 33. Young shell,
2.2mm % 2.0mm,

reared from veliger.
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Table 9. Relation batween the byssus sncrating shells and the bottom materials.

Station A (Gravel) [ B (Mud) C (Coarse sond)
Date Dec, 1-8,'50 | Nov.29 —Dec. 4 ‘50 Nov.21—Dec. 16,50
Shell Total | Without] With | Total | Without | With Total Without | With
length {m) - byssus | byssus | '° | byssus | bvssus i byssus | byssus
10-11 2 L1 l = - = 1 = 1
11-12 3 | - z 1 - 1 — - -
12-13 3 — 301 ) 3 4 2 2 —_
1314 5 1 4 8 4 4 3 1 2
14 —-15 2 L 1 10 2 8 B 2 4
1516 6 1 -+ 17 i 9 5 1 4
1617 4 — 4 25 i ) ak 2 — 2
17-18 B 3 3 21 16 | 1 13y 2 11
18—19 < 1 2 ] 8 17 13 7 6
19-20 12 8 4 21 11 10 9 8 1
20-21 9 2 7 14 7 7 14 8 | 6
21-22 3 2 1 11 5 6 6 2 3
22-23 16 6 10 8 5 2l 4 2 ‘ 2
23-24 17 6 11 2 — 2 1 Il =
24-25 10 4 6 4 3] 1 = = =
25-26 11 5 6 4 P [ 1 1 —
25-27 12 7 5 5 4 1 2 2 | -
27-28 g 2 7 9 i 2 2 2 —
28—-29 12 7 5 2 1 1 2 2 —
29-30 6 4 2 4 4 — = — -
30-31 4 1 8 3 3 - — — _—
31-32 3 1 2 8 2 L = —_ o
32-33 3 2 1 4 4 - == Lo | RS
33-34 1 — 1 2 2 — — — | =
| 34-35 3 3 -- 2 2 — — =R
| 35-36 2 1 1 2 2 — — = e
36-37 = - — 3 2 1 = i =
37-38 - — = 1 1 - — — =
38-39 1 - 1 2 2 - — — =
39-40 o - — - - —— — - —
Sum, 168 69 99 224 122 102 85 43 | 43
2 100 41.0 58.9 | 100 54.5 l 45.5 | 100 50.0 | 50.0
[ The littoral zone is narrow] The pool of the Fishing The bottom is Flat. The
‘ Notice and inclined sharp. boats. movement of the sea waters

The movement of the sea
waters is strong.

The movement of the sea

waters is compurntivaly wm_:_k.

is weak and it tends to
stagnate,

7 0 A OB ORI RO D T Ao

Table 10. Constitution of the bottom materials.

Diameter | 3.00mm= f 3.00— 1_(1)_ 1.00-0.50 | 0.50—-0. 20| 0 ),20—0. 05| 0.06 > Notice |
_-gide . Gravel | Coarse sand | Medium sam_i Srm_sll sand E “Fine sand | Mud | |
= 152.786qr. 19,265 » 6.978 » I 16.047 > | 41,6689, | 27.202» | Gravel
‘ _| 60.16 % | 3.68 » | 2.75 » - 6.32 » | 16.41 » | 10.71 » ‘
U e T e D R R T > | 38,360 ‘"f‘;‘lud
| ° | 0.0029, | 0.08 » | 0062 | 0362 | 1871 » | 8.77 » ’
! [ c | - 6.451gr. | 12.949» | 8.63532 1,296 » 0.091 » i_Sja)} Coarse |

| 19609 | 39.36 » | 26,30 » | 394 » | 0.29 » | 10.51 » |sand
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Figure 35. Showing dimension of width (A) and height (B) in relation
to length of shell in growing period of V. semtidecussaila.
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(Chestnut band), #ifaili (Brown band), i (Yellow band) H%ifailf (Purple
band) |z, PR EE 6k Er (Chestnut wave) L HIgE&r (Loose wave) [CllarL7zs

Heg 27 v ) O R ICIRNG B O HFRIBY BRT Az o, FBImHFRERER, 934
E, HREiE, 14 06#OBFI L b ST 1 ROsRIICE ~cBE L 7z, HEH,
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Figure 37. Colour patterns of V. semtidecussata (1) .
A—D. White type. A'—D'. Ditto, on the umbonal portion of the shell (or yeung stage).
A, Smmx4mm. B'. 3.8mm*x2.5mm. C'. 3.5mmx3mm. D'. 4.0mm=3.5mm. E—H. Band
type. E'—H'. Ditto, on the umbonal portion of the shell (or young stage). E'. 5.5mm
x4.5mm. F'. 3.5mmx38mm. G', dmm =3,Bmm. H'. 3.5mm % 3mm.
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Figure 38. Colour patterns of V. semidccussata (2) .
A—D. Marked type. A'—D'. Ditto, on the umbonal portion of the shell (or young stage).
AL 4.5mm=x3.3mm. B'. 4.5mmx3.5mm. C'. B.Bmmx5.5mm. D' (1) 7mmx=xBmm,
E—F. Wave type. E'—F'. Ditto, on the umbonal portion of the shell (or young stage).
Tmm = Bmm, F', 5.8mm=x4.5mm.
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Table L1. Variation of the colour patterns of the shell of V. semidecussata in

various localities.

E;‘;l'arﬂ}i-_[_ White type ; |l Band _ty_p_e Marked type Wave type _ Total _If
Haneds 208 460 729 9 1406 |
Chofu 24 346 50 8 428
Yoshimi 23 374 9 17 506

34 2340

Sum, 255 1180 871
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Figure 39. Colour patterns of young V. semidecussata.
Early benthic yeung; A. 1.lmmx 1.0mm. White type; L. 3.5mmx2.9mm. O. 5.1mmx4.1mm.
Band type: B, 1.9amx 1. 7mm. C. 2.5mmx2.0mm. D, 1.2mmx 1.05mm. E. 1.2mmx 1.1lmm.
G. TmmxBam. H. Bamx6.5mm. 1.2mmx 1.5mm. Q. 2.5mm = 2mm. Marked type;
K. 3.0mm % 2.4mm. R, Bomx5mm. Wave type; J. 3.5mmx2.Bmm. M. 4 mmx3.5mm.
P. 3.7mm = 3.1mm. Characteristics of the colour type do not appear yet in F. 2.5mm x 2,0mm
and N. 3mmx2.5mm.
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Figure 40. Survival of voung V. semidecussaia

in the waters of high temperature,
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Table 12. Mortality of young V. semiidecussatla
on the exposed ground of high temperature.

: Date and time E;zsfed Wind i Cloud | Air-temp. °C | Mud- temp °Ci Mortality |
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! 1815 288 SE/E3 | 5 | 3151 29.5 2
| 1915 : S E3 [ 4 | 29.1 26.9 it
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Table 13. Observations on the ebbed sea ground in summer.
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Table 14. Survival of young V. semtidecussata in the waters of various salinities.
a) Experiments in summer (June 2—11,'50).

Shell SpeciFic “_ﬂﬂ_rﬁ = | 50 60 70 80 9 100 110
length ~ gravity Mortality
mm TN — A 10 —
1.8-5.5 1.000 o - ==
No. = = = = D
2.2-5.0 1.005 e e e e = i =
i No. = o= = s 3
1.3—6.4 1.010 % L — 9
T V) s eea No. = = = = = = 2
3.2-6.0 1.015 2, = = = = =
—2 == = = L
2.0—5.8 1.020 7 e S e 7 =
120 130 40 150 160 170 180 10 200 210 | Sum. | X | Total
S — = == — = apt Terale e na
= = = = = — 93 7 100
T = T = = e e T T
8 25 8 17 Sl tEN e T ey e 75 | 25 100
= D S 7] = ‘ 14 0 14
e T e = aPl 100 0 100
3 3 ST = L 2= = e = =[] 12
250 2505 = Gl e = e i) DI | R0
= = = 1 =. == = = i ke 14
T o= = T — e ‘ 21 | 1 100
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Table 15. Survival of young V. semiidecussata in the waters of various salinities.
b) Experiments in winter (Dec. 3—10,'50).

 Specific [ Hours o 10 105 115 120 125 130 135 140 145 150 200 | Sum. | Survival| Toral ‘
gravity  Mortality * | e RS L |
roxoso.ood N 13 % 5 3 5S4 s 5| 08 ol i
ey el e s s SR S e iR
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1.0175.+-0.0001 He: ‘: T oMl D s e _—1{%_ 1w |
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Table 16. Survival of young V. semtidecussata in the waters of various salinities.
¢) Experiments in the coldest winter (Jnn 11— Fﬁb L;¢51):
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| Specific gravity | Mcmhﬂ\| 105 180 190 200 210 230 250 250
g No. E e s LT SRR
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T e e e e =
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= = = = a o= Sl el o e
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= ——— . ey e 0 30 0 |
= = = = = = = = = 0 100 100
— = = e e — = — — 1 oy S]]
S O AN D TS i el 3 97 100 |
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Table 17. Survival of V. semtidecussata buried in the mud.

a) Adult shells (July 27-28,'580). 50 individuals were buried at the depth oF 30em (A),
20cm (B) and 10em (C).

Depth, clam migrated upward A B ©
5 em 10 4 1 2:
10 9 9 19
1543 6 1
20° ' 3 0
215 1
| 30 o 18
| Sum 47 S T A
— 3 - 1 — 4
Remarks:— lost, I-increased ones,
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Table 1B. Survival of V. semtidecussata buried in the mud,

b) Young shells (Jan, 16—Feb. 2,'51).
50 individuals, were buried at the depth af 30em (A), 20em (B), 10cm (C), and Sem (D).

Depth, clams migrated upward. A l B Il (G- : D
D~=5.cm . 18 ' 372) | 52

5-—10 | 12(1) 14(2) -

1015 1 9(2) :

15—20 1 | 5(3) | '

- 2025 202) ' ' |

\ 2530 20(27) | g
I = 02 (00 ) L (£ ) R F 1 (40) =19
Sum, L3 4 5 12

Remarks : Showing parenthesized Figures dead, F increased ones.
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Figure 41. Veliger larvae and young of V. semtidecussata.

1. Full grown veligers, about 0.22mm.x0.20mm. 2—4. Young shells, reared from veliger.
2. Young shell, 0.30mmx0.28mm. 3. Ditto,0.48mm =% 0.42mm. 4. Ditto, 0.725mm %

0.68mm. 5—7, Collected on natural sea ground. 5. Young shell, 0.745mmx0.67mm,

6. Ditto, 0.92mm % 0.83mm. 7. Ditto, 1.18mmx 1.05mm. B. Young shell of V. varicgata,

showing reticular sculpture on its surface, 1.4mmx 1.1mm.
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B TEDEE TSR L, T 1 3RORx LB AR L CENTWAT LT
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Pz L L OTCH AAS, HEBIH—EE (195 2) @/KEFORAR, B, BKEFROMFIET
@f®%m¥aﬁhb.%-mhmm*ﬁ s, MERMEE L cHiD <aTdbHElL

e AMBO R IT O Ci Lk, MEEiliis LCchfib b2 L OF L,
HAT RS A OHEFOR 7T LB ER AT, 2 OMETH TR~ %,

L BRYE AR T = 2 7 ) TR EHEOIOHE B T BRI IRIEHEE L iR OMRE & 7
B, SBRICHEOTCHA D L TH D, EO7s ORI BT AH: AOEZem 2 /-8 18
Bk w2 B Fratif th O GOHE R REASHENE T, SHOMROHIIR & 355 c R %
z LSS, 1 .3—1.5mmitOr 2 T I OfEBORENEHET 5L, FERT
R0 . 2 0mm B RL, OIS CHE { B4R Eic ZEER S iR B E
ROBENR BN 50 HOHEEROMEISHD LD BRHBERER MO THEZ 50T, &
HEi50.25—0.30mmPlicHh s EE 5, BEMETEE L mmiGeEsi v CHbN 555,
UL EORE B ciAE T CRG S L FROBIROEIIRSHRbL Cnd. (4 1R,
8)0

Table 19. Measurement of the young shells of V. variegata.

Prodissoconch on Stage in which the Stage in which |
Young shell the umbonal portion reticular sculpture the radial striae
of the young shell ___ appears. appear. Y i ‘
Length Height Length |  Height Length Length | Height
1.30mm 1.08mm 0.20mm 0.17mm 0.27mm 1.00mm | 0.80mm ‘
1.40 1.10 0.19 0.18 0.26 1.00 0.80
1.50 - 0.22 . 0.20 0.27 1.04 0.84
1.80 1.38 0.21 0.20 0.30 1.00 0.72 |
4.00 3.00 — —_ — 0.90 — |

VI. ~=4 Y Meretrix lusoria (RODING)

i)z At

= 2 RACSEER QAL DI O &, UE, UM R #FEE, BEEScEOCaL,
WO \AHEFE O BRI B A, KR 5 miGED, FRICil HIcitv, RKOEEBEOD %
WMT s CHERT Do HNGE, BENESITEREN S L oEAT, B KRR RS Tl
T hHo REHTHMTZITOC\nhHe ERRE, HARGATROEART/KERNAEFR(1 89 3)
ALz AT INEG6ARE—1 0 A a, EHiE6 Ba—8 B Tha. THRIITH
PEGER (1930) BEAELZLOTE, 6 THA—1 1 Ho MK (1950) EHE
OTHEHETIE6 B4 mnbihE b, S8AR TALEMEL, 10 AhEEiis, PHTEE6
HERDBIEE: D, 8HAME—9 H EMEHEELL, 10HA EaEeH < LHiEL k. THlEHs
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FRKERRRY (193 7) OREBCHENDE, PRFENTETZ BhE—9 Bha), FElERFILg
T 7B EH—9 AR, BRETRNRGE L 0 HhE D, Biv.

ARHEEE S A BT v 0 8 & SET AT I3 L AR I B B0, AHOREFIC~C 3T
FREENZLOER A v HEEHRTHLZOWEREICHEFEL, HEdhh SR 7 #
HOFEFRAnE, »~~2710Zzn0xERBICHs, RFZATEEYRIEZBERCEO
BT RELBONTICEELRBL 2. Bl 340W, KO EFEXEEHEABck
b, DEWmHFMOEMcESDCEBFTH o L NAHEL D Es

(2) # #% & R

i) B8 &£
AR~ 270 OAEARE T CIR MDA D TH B4, PR AT A D 7
ST, ZESHT O PR R EEREDBOHE AOHMRMIASOMAE B L ¢, Mot sy
=27 ) QERFINIC I CETORB LT 0% AN 2 00F b &, 7 Bhic iy
Tabla 20. Breeding season of M. [usoria in South Korea.

Locality :::;:t | e | » Ch!nkm nf:ia; Chinkai =

Date Jully 14.'33Jui 23, 38A_ug_.7,f§9Aug. 16,'3% Aug. 24, "38iSept. 15,39\ Oct. 16, '39

Nos. 20 19 18 27 13 30 0

{ | Mature | 19 18 18 2l 12 i S
Degree = Immature ' No. 1 1 0 0 0 Zg 11
P |nsiqniFic51_r3§_F | drpy L} 0 9_ 0 1 17

9 | Mature 95 a5 100 100 92 3 = _7_
maturity | |mmature 24 2 5 0 0 0 67 36
| Insignificant LY Sfal fis e 9 8 10 57
‘ Before spawning 18 18 15 17 0 0 0
Spawning N 0 0 3 3 4 0 0
| Degree | [if spent o 0 0 0 4 8 1 0
i ¢ Spent . j }____ 0_ 0 <] 0 5] 2

Q Bafore spawmmg S5 100 93 63 0 0 )i
Spawning {5 0 0 17 11 33 ; 0 0
spuwmng Half spent v 0 0 0 15 67 | 14 0
S Spent 5 0 95 0 11 0 | E6 100
o 3 e 7 8 14 T =0 10
| @ 3 7 12 10 13 5 | 7 3
o 3 = 37 @ | sl 58 [ 7 | 7
| | Q | @ 37 63 56 49 4200 |8 25 23

BT Hb0E L, 8AICAD LI HBIEMCAD, 9BEHEESE o F%E 5 0Ommbl
TONATRIMORI RN, 2HEHOLOR 1 0 A2CHEHEiToo

9 GREURAETART D 88, KA L2 b OEEKh TP YE L TnbHs HIZR0.1 6
—0.2mmOIKPOHMERIcAEN, HIRT0.06—0.08mm, HEITH0.03mm
HhHs BHF—EK (1934) X749 10EG, HONKBHE S Trochophore stage &4

ZLAWVWERT SN, FEO B~ 27 10T, HOBEEBOHR cAFZhTnitn
LOLHRYB Ol TH 1L A~ CEMBLROD, HKOERITIERAICHEIELZ
RRAEEOHRIIMRHE L BETH b, FTHOEARITE -2 b icfkoC, SAOKpNS
ABRCTRO L7222 OTH 505, ZNIC DR P 5D LEL 5o

Bh AR ASHMAZEHECET 25D, EEZH0.003mmb b, EnEis
DTC\nhHo
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AT ATRHCEKOCHRLRRBELBET AT LM« BETH 2. JATRML 3
ETHLABEN L ORE2 05, ATEEERAZW, 1—28:ME 8 TIEObON,
TR 4 e B b o P D W B DT F N T L CBUA L Y20 D 5— 6 {81 Trocho-
phore stage iZifEA 7545 (N SEFMAYT, ME D FAAEROT, EROFESR YU
TndSOTRRNEHL, KOBSTEHCRZPDOLET Z0% \ ICHELZ. RAHTE
BRISEE R 2 ARSI iR, & { OFEHIBRcRICERT 2R LR H7eOT, ZEHEHILT
BELEzECAH, 10MOHFRFAYHELE. ARRRchOLEEZ#K N RO Yolk

i 2 granule XL, K2 2Z20.1 2mmX
0.0 9mmTHD7z HIEE T,
Riz—ii T, ERMcIesE Y
R Tt (54 2%, 1 )s MO 1 (i
19HIC0.14mmXx 0.1 Omm,
21HI0.1 5mmx0.1 1mm,23
Hic0.16mmXx0.14mm, 25H

Figure 42. Early most veligers. c0.17mmx0.15mmcEL, M
1. 0.12mmx0.09mm, 24 hours after fertilized. ey — -~
2. 0.17mm»0.15mm, 11 days. Oaic i oHEREFRBE D, W

ROBHICRSHECTHDS, BIZRL
Fipsies (54 2,2) 28HIC0.175mmx0.155mm, 30HIC0.18mmX
0.16mmici b, HOKYHCREEHHT. 8H1H, 0.1 85mmx0.165mm,
8H2H, 0.19mmXO0.165mmicElL CHIEL K. Eii#2 08 BiIcXb. OO
HEE (2H) 1324.3—80.2°CTHoke WMRCHEERREBET Sicnic, HET
H23H, 9810, 9919H, FM1448H7H, OASAOHKEIICEHY, ATEHY
RHTehS AN D LR REBLOIOCARTLARELROICREF, Mind k
ROKeE e A LR D

i) FEFROEE

HEFR D BEM L Yo~ 27 ) OFFFEFBRORECE, Jeais GO RO/ E 820 fF
DO L FBROHHE, M~ 20 0 OEHEIHOHE R ORI AT 2L HZL, Kici
hin SEEMRU BT R 6, R 2 RABSHZIC L —FT 550k DY

L b, AT LoCiiFRORE X Z LT, EIChDH 72, BE1—2mmd

HEOBESIC AT AT, K220.18mmx0.16mm—0.20mmX0.17mm

T, RIEACEHSTREMS N gBUNE, 7 ) OFEFRICEZBDIL, EEEckEsD
LEZFRCH RS TMINT AHE, KRoCHBYRE 2. A5 1ICEfM 1 348 H L4, F

L SEHE | R Ao -~ ~ 7 1 i T, HERORTERICRNG AR L {—

T AERBEFRAYE, T IOHFEEEELC, ZiOBRNEE LELhICT AT L0
2O, ML v 2 ) OFEFR AR T 52 S RHES R D,

56—
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i) B FHEF R CGE43RD)

Ml 348 A k) ELEERIEEHFMMCRcEB L~ 27 ) ORFEFRIT, Rxa
0.18mmX0.16mm— 0.20mmX
0.1 8mm THD%. RBROBIHIERC
HL-CiygR ¢, HREZR SR, 9o
AR R OB Y 23 5. HEOWRIHN
RERALNIEWRE~~ 7 ) OFT, XA
FF—EK (1936) ©v> o, WHRE

1 2 ZEK(1941) Ov~t>z i icRiF 58
Figure 43. Full grown veligers. 22 LA Ao R 2RI BmELICRD T
1. 0.20mm=0.18mm, obtained from =< L S ] b
hauls with plankton net. ARRF stk o2 B A i, LM r{o
2. Do, dead shell. RO — B G TR L, BEOWEE

GRECEEEHECn D WICE 1 RORAMEELE L, K i3t Emad 595, &
FEREK Lo

iv) EEEEI 0BT

HAf11 34¢8 A1 1 HEM, FLHEBEARILIP TR L 72~ 77 ) OFFFH 3 5 (6% ik
B o, Kl 25°CEL, WL CENOKERBRIEERBIDOR. 21 28l
ML, FHRIFRICRLZBICIIZKERE2 7.5°Cic ERL Cvieds, FRELMESET, %
O 0.19mmXx0.17mm—0.21mmX0.19mm®PAzEZ2OLO 1 0 JiEMicEiE
TR\, BLECBHHFRMENADO Tz, RIRM1 4481 6H, SETHEMELZ0.18
mmxX 0.1 6mmOLO 2k, 8H22H, cOKka220= \TEHHFEMEZXRD, 14
F8H21H, BMEHEANRETHMELZ0.1 8mmX 0.1 6mmOyO1{EIZ8H26H,
0.19mmXx 0.1 8ram TEFHME KDz, LI EOFEE L #e BETHL AT 5 SR OHIE
R CHEL 5L, ~~ 7 VORREFREFZ0.18mmXx 0.1 6mm— 0.2 1 mmX
0.1 9mmTERFRME®ED, EHEERCELILOLE D,

V) B2 FHoHBEHY

WIEHRE TR %~ ~ 77 ) ORI ROHBORIEH2 1208 b, ZTATH—1148
ICH %o HROAERRE X b #8080 275, EINRGERHFR - LC —EOLML&aT
Ll ThHHLEEZ Be

Table 21. Occurrence of the veliger larvae of M. [usoria.

i l;;;:f:_;if‘rlt-l:x| z May _:]ie__ .__J_“.Ii'__ Aug. | Sept. Oct. Nov. i |?|_3c_._| Remarks !I
Chinkai — — ris = F ; = = e
Kasshiri ‘ — = ) 7l | 4 | H 1939 |

__Kansen | = + | I’ 1938

Remark: ( +) July 31st, '39.

vi) F B @ % i 1
A CEREOER I FE, $i124.3—30.2°C%,0.1 8mmx 0.1 6mm—0.19

— i —.
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mmx 0.1 6 5mm OEPFHFRCET 2 C/21 6—1 9H XEL, KR ckEHhd bk
Lz kOB ECEFRFR zMB LR, ZEBEEEFRCENTTAICREIC2—6
A¥ELCrde MICZEOERIAFSLTEL &~ 2 ) TRIENSHK® FRFRGY
oy, EHAIECH A CER3EMEET Do HER, H TEKREER(L 92 7))~ #H+IC
BN TER LR T, Tk 2 8°CT 2 3 H, #&#k T, INH%ERE, (1 95 0)
T I HATHOERTE, HERO/KE27.5°CRLET, 1 7—28HMh\DT\nhs
AN s BRSO EHEO AR S 1cE 3EMAMEEL CTnbs

(3) 1 # =}

D EZEPDYoHKER

HCiE, o TRICBATSL CERE
CHELCwb 3 OERE. & BE
0.3 0 mmiBERORICE B, &
T Y VR ITE ST, BATAW L TG
LT\ HHES T 72 b inh Dt [EHERE
BT AD 7= B\l 2 2= . B R
EHEEEOW A ICH LEARIZRET, &
O R C R oh CRABE e Bt I AR LD A
RS B HOERZFEL—1 .5mm

Figure 44. Early young shells (1).

1. 0.2mmx0.20mm. 2. 0.35mmx0.34mm. [LEeOR R CRBETH 545, BEFaIc
Resvedibomflionr ENRREAEICES LT oT, AR

S AAERER D, Zaes T CAREICE B EIEMOT F > HIZTER ICE

Figure 45. Early young shells (2).
1. Dead she”, U.50mm>(0.48rnm, reared from vaf]ger. 23 O.43mm>(0.40mm. 3. 059mm x0.56mm.

e

Tk b A e, I EORES ZAREEE T D 20, 2 2 mm (L OSD: B RETHIEN <
Gl JEH Likey (E44K: 1) 0.83mmfiiicicn: (44, 2) HRESHMAGCH S,
BROaMar 2T 5 Ckb. £45F, 23MM1I447H31H, #8458, 3 &
8H21H, MM BETHEMLUHRTH B, AERANSEHRAEEL, BB ECH
(T B USRI TR TS % #4 5B, 1 |2t B LR fF B R L 2k b
DTHh, WM1449H18H, EETHREFAZEEL, HELELOTH %5, 1158
3H, 0.30mmX 0.4 8mmicELTHIEL 2o

—Rg
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A/ PRI HE RO 3G T i BEUC KIS, 2 OWMMICRCELGIHE L, %3k
%ﬁrﬁ*ﬂ % DEM B EBHIE S EE L Cn A0 R o w&fm&o 4—0.
mmfiZic MR O% 2 OBAHE D, MAKIGE SSEZND (%4 55, 3)e L
7K Dﬁ’cf'?f‘&mImmf"w“iﬂ??'t)\?k%"wm_ al s et 7Tl ﬂgﬂ*!,. r_é:m.m.fh FOBH R IC
BT, MOBNEZDOCHD (546K, 5)

Figure 48. Development of the siphon with growth.
1. 1.3mm=*1.2mm. 2. 5.0mmx4.3mm. 3. 14.5mmx 13mm.
4. 19mmx 17mm. 5. Siphonal portion of (4) (enlarged).

i) # A o i 3| K8

§EAIPAT L 346 A 2 4 H, FACHEEFHARM Hi4E 5 — 6 Rl F HORE H OTEIc
T, X1 5 ¢5M2~3u.&mﬁmﬂﬁmmMMM%0—6%%$&mﬁﬁ@+mum
Ty B 1—3mm, FriliRERO ~~ 7" DR L L BRI L7z o BR324
CZEOHERTHAEORIGE LIcb O &L £ Cndhhs, HHhO LR © ik B o H Rk
WnbHEzHe, ZEed HENEZ v, AZNGEOHEBOR® Lk 1 HoLiEkids s -
LictkoTy, ZE5—6 BICR N A AOHRBHFE CIEEL-LOTREnEFE2 o
A EIC BT BieshcEgFalncive, BlgE26H48, 7H3H, 758
315,8521H.gﬂsnLﬁﬁ”ﬁ01.%anthO% *D&Em%wﬁ.&

JICiNG AAE S (K LIRS L OBRERT L4 7O D TH %o

HORIC LD LEEHiES % ¢ R 3'?5&{511-.’.)7& 223, 6, 7, BAERBICRELADT
nheo X7 AGHG 8 HHIMICZZSE: L /O EESRbNCTv b ﬂtu: 7—8 }=J (%3
b BHNOINER AR EOEIE L b D L H2 Ho LT MNKIERRS B (DHHE,

RIE1 54— 348 ) Fonifl ket ik ma i s ) (AT se pkfit, KIE1 5-x{=—5{11512 4R )
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OWMEIC IE, =2 0 A BIcER%
Bl Lt o FEIciE2 0—3 0mm
May 2-3 40 OINED S ORZOHEREE L, 11
—4 BOMTREREZE CIEDT VW
o€ 5—6 BERTE T 5K BRO

T=doalimU=rtunl ] 1

u ~ 7" ) OFE RSO ERMRM ORI
" : }?} I I.z! '.l‘" a-:f:. < EEE“‘:—F h—-i?'_'}i. L!
- June 4 5—6 qulbz< AOTRE LIS 7eEIT

Hicod Biciioeb O L#EL Do

i) KEMICRDT Z2ETED
AL & B

RREI I T R & 55 & OBfRIT
4 8RO D TH 5o HE 1 mmpPIsf
OAMAICiZERERK Xi"ﬁ' W EO R T
D (#3836 LFREZEL RS, Mk
RO MR A ?w*_b, FADH O
TEaT¥ Y IcHL, BIcESSE e fil
e 7 ) OFF RS D C R
L A HRT IS O AR T 3L Z
I D RFTCH BA5,  BRH MOR R

- 3 0—4 0 mmfizicic % 2 LR OHE
b ¥ WA, ZIOEDIC X DBNMICEL

T3 tt (5] L-Fqﬁjj'fr%'r)'if@/cs-&?ﬂ T Do
"I"“I“lll 2l L CARcE FEER(1 91 3),
. s ; i = EPHMRRRE (1940—194 1)

Shall length

Individunls

July 31

;\:‘-F }r)_ﬁi.:f_;._ﬂ; H 790
Figure 47. Occurrence of young M. lusoria
(Kasshiri, South Korea).

(4) N4 1) B oM L EHIBRE
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~ 7 ) ABOBEIE T ) SHTE L B ® B T AR SN T Do v 21 OFf
TG 2BEROMbN L L BB 72H ESRAOBARICHR - CHRBERHAL, Kk
B IC FUIROKN (CH S N7 RO IC B 2BEORE LU C, HedmRHR ARG HHE
EFRL, RAACHUELHEAOHEERZNE C—HT 50 ke, #EBOBERR T 5
Lizo

N ) OEERCIC BN TR ICREFIER (193 7) OMEDD b0 2RI EITAROR
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Figure 48, Showing dimension of height in relation to length
of shell in growing period of M. [usoria.

TEomERic ko, AEl, SEl, BEfo3Wcht, kICRmEOBE I kb, Hiak
¥ 3, BAaMY3, BENL107THCRSL, HOTRHEBRORILIEL, 20ROl
HITLOT, 140%RME4OE KB Chd e GERETNE, MILRZ SRR
B MR OEAR I o CcBLOME, SIRRORROME T FoC, HARLBARO2 R
CHR L, WicZ % TR 50 7o :
BEeR HikmothE it gias, SEhcElerid s, HoFRHcET 50
T A ERWSE REESE - L.

BEFE HEGRmOMEIEHG, BEafRlBaSsBar i HOFBCETS3
O, spHitaly, SsENscE), BRI ER AR X L

1. Bl ARoknEiifah, R CRWERAET, RIS ElEsnd
O (49, 1 ; BES50R, 1) L3550 (49,2 ; HE0R, 2—4) LD b
HOBE T ) ODRCEREG CHafissgm T olnc L 38, A EEHKET %o
T4 U OERELETAEATEER LN O LFEBIT, ~~ 2 1 CIFIEO DR EE v,
s R B 12 B R O S O T, W2 O R T OB D (550
X, 1—2), Ltk LS ERTT220085% (501, 3—4 )0

2. BEREE S EOMIC2FRABBSFORBEFLLATH8D (49K, 3—4,
#50R,5—6)

3. WER T R AEEIFL {EAETE T ARAMKEOENHE, RiEF oy o8
OZEFRIT LT, BEOMICRAOEZEMRTIEFS (549X, 5—6 ; 50K, 7—8)
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it

Figure 49. Colour patterns of M. [usoria.
1-2. White type. 3-4. White band type. 5-6. Marked type. 7-9. Greenish brown type. 10-11. Greenish

brown band type. 12. Dark brown type. 13. Chestnut band type.

T OHELEL {, HEAMTEIEREOMMN MG CHET 5 b0, ST HYE Wi
BICEDCEAMT IR T 52 bO0D 5. A HIHR i<, Wl OOy -
HPOHHH (50, 8) HIFECHANEHE LAVWSD (E4 95 ; #£50,8)
LZEETHLO (4 9, 6; HESOR, 7)) L7355 7o VOBGLEL S HEETH
CHBOBOB L L FH#E LT Do

4. FBER LG HEYRT 5. BFBCHEFEET550 GE50K, 9—11)
LZEHELEVDD (4 9/, 7) L5 b BEHRETCIEMAN L ZLRERTE L (6
49K, 7;550%,9,1 1), Xazhemcikd (49K, 8; %5 0%, 1 0) HiziE
WHRME DS OHB S (54 9, 9)o ZHAENKEMRDT LONES (5 0, 9)-
5, GIRENEE MEC2FRARCEINLLOWEY TS (49M10—11; &
50i%,12—13)

6. BRIJBER LmlHE, BRI EETA208B 5, HLAAET A 42
fi\n (549, 12; 550,14 )-

7. FEFEY FEeOMcHHEOREONAESD S (4 91, 1 3 ) Hic 2o
SMEZLBLONB S (50, 18

PLEOZBER IO IR T 246 H=<CHhh RO N TH Ho
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Table 22. Variation of the colour patterns of the shells of M. losoria in various localities.

h"“‘-a\TYpe Marked Greenish |Greenish | Dark Chestnut

White [White band

Locality ——__ brown brown band| brown band Total
Haneda Rl 32 || 44 T IV e e T E e e e e s e
Otoshima 3 8 13 120 46 2 - 192
Yatsushiro ! - — ‘ 2 2l 24 6 = 54
Sum, /A 40 9 ] 2065 | 12 13 2000 515

A S nzh e, DLEOHERMGEDICHRE T T &R HRZ W, £OHEEOMO
MEE, 7 OHEEFEL C, HAERCHRED 2OTE L i EBb s,

B ~~7) AROBEEHYAGER—AGE, S, s BeR—Sukeil,
SlEsy, BEEET, AWl ooz, GEROAGH L B AR, HEli
I & PERCTU TR (5 R OB (T L SR i T & O ic Rl ~ R B R B 5. ANOREIT
L RANOBRCHERTETHLONH A, TV I OBSORCENERTHEHDT &3k
\no BERIRNC T A= ATENOBET, T 1 OHESLFEIL (B0 LOAVEIL X {EET Bo
GERRHOHB T 2HREZ 7+ 1V OHE-FH L SEMCERYED 2OT R0 &b %0

i) REABICH ALKEAMECHRT 32 @R

RIAHEEIC RN 2 BRI S v RERIC Y OCRE 2N T A RE3 — 5 mmfiok 2 =
ORI T S OBERIC TR Lk ~~ 7 ) BRIEMEORESET B0 0T,
He N OBERL D AR RS P8 & M2\ b OB D Do '

1) AeE %50, 1’525, 5 mmOERC 2R SO L EEF, HikbED:
1 —2 [EONRERES LHRROBRE RO TICEE i\, 55 0, 2" TlEEE4.5m
mfit O [ HBA @ D I a7 T A /MR OBERL L AT, B 7 mmPshcin 2T
i CEM AR DN T de %5 0, 3’ TI35E 3. 3 mm LORRICE FF&IC
EhCHRAETE L, 2EciaOh ST 5. #6501, 4’ T@RES5. 5 mmfilOk:
Rici2 2 [ BO=MEEE L, e BBORgEOk AR T 5. ZARTIERREO
ek, 5—6mmiGOE NS T RS A

2) HESER $£50K, 5 TERES. 5 mmitCRICHECT 2 KOO AT
HiL, ABORMICZREDS 7Y rgnHicAHfit 5. %5 0, 6° C3RE 3.5 mmfi
T, BT ES A L, ok 2OBRcE 7 250 EET, 4mmA
Tl ol R RbN S T\n s

3) BER 450, 7 CEEE3 . 3mmiORL i kic 2 A= MRS Bb,
8' TR 5 . 0 mm{iOCIC 1 [AD= Mireesr iz J Ho i BEeiic faadF 77 v 77§}
BRHICHT LT\ be SHOMOKA & 2 CEEEMBOBLSBON TN NS DHDH %o

4) FBEeR #5508, 9" 5E4 . 0 mmitOR R IC G E OIS IC i B OH A
L, BERcEinsciailFrmbitnsde 107 TEEHE3 mmitOR T IC R tao
CHata O BRI L, ZiclihicF 24 ViR % 5o 1 1’ TE¥E 5. 5 mmoOBLicH
R e =AETY Db L Tw 5o
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Figure 50. Colour patterns on the umbonal portion of the shells of

M. lusoria which were represented in young stage.

White type; L. 5.5mm=5.0mm. 2°. 4.5mmx4.0mm. 3', 3.3mmx2.7mm,
4', 5.5mmx4.9mm. White band type;5'. 3.5mmx3.0mm. 6'. 3.5mm=3.0
mm. Marked type; 7'. 3.3mmx 2.Bmm. B'. 5.0mmx4.3mm. Greenish brown
type; 9'. 4.0mmx3.2mm. 10'. 3.0mmx2.5mm. 11'. 5.5mm»x4.9mm.
Greenish brown band type; 12°. 5.0mm x4.0mm. 13'. 5.5mm» 4.7mm. Dark
brown type; 14‘. 4.5mm % 4.0mm. Chestnut band type; 15, 3.2mm = 2. 7mm.,

5) SReE 12'2E5.0mm, 13" BES. 5 mmTEH O il i s R
RIS T 7Y 7IREA L, 5—6 mmlitOM T OGRS IRbN T\ 535, Hh (o N I o
NCHHOHEBTHL 0L H 5,

6) FRBBY 14 %4 .5 mmTELMRIBET, 2 H L CBETH b, o
BRI 2 I\ RN OEART ZRTAMEEOBRE AR T S b Ao E

€Rx EEH LT\

7) FEBEEE AR COTCLEWEHEL COBE TR, 15 E3.2mm
TREAOHITERED/N S F 7 v 2851 LT\ b

O
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iit) #t R o 3 &

DEOBZETEHT, s, MILRZE, BEARARSCERLEEC ToCHE
DHESOHBIR BB B L7zh3, ARSI oo GEEROES T 524 1cill B = & A5t
DICOFHRBETD Do 74V L[] 1 { FEHEAEG CHEO/MMIOMIZ, REEO%m i B E O
GERHDZEFTD Do L HIRMBLIRIE0 . 5—1 .6 mmOMEA 5 0 Micik-CcR A0
HERHORODNTwH022 20T, ZOHRKRE0.OmmifhE+s (5 1, ) Ko
BATEIRROBERCRABEOEEED b, MEIC 2— 30 RBOBESEOIN TN D,
AR 1 . OmmiiC e DO CHRRA b D o 8E1.5—1.6mmioAk= 20

Figure 51. Colour patterns of young M. lusoria.

Early young; a. 1.5mmx 1.1mm. White group:b. 3.3mm%3.0mm. c. 2.2mm*2.0mm. d. 4.5mmx4.1mm.
Marked type; e. 5.0mm*4.5mm. Greenish brown group; f. 0.9mm%0.85mm. g. 1.0mm=x0.9mm. h. 2.5
mm*2.0mm. i. 2.83mm* 2. 1lmm. j. 2.5mm%2.2mm. k. 6.0mmx5.5mm. Greenish brown band type;
1. 6.7mm=x5.9mm. Dark brown type; m.B8.8mm % 7.8mm, n. L. Imm> 1.0mm,

s

DTLPEHEOHROHNIT NDOEH A, ZHTHABOAZ 2 ch HicHgsEbLN R nT
_f: "y +

BrTHEROLOTHBHEE 9,

¥

1) 8 &8 %

BEM (HERESNRINOMEBISEERTO b O —BE L Lok o)

5 1 b.ed @ b HOBCET %0 FERTOMEZHAT, lihctiEaohiahs
2 IR T A bONH 5. b (3.3mmX3.0mm) % c (2.2mmx2.0mm)
ok 2 TREAWHRORLNE2L30FRAE v, d (4.5mmXx 4.1 mm) TEWEOL

e
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HMEB DS LDRBRHEbBNIED THh5H, HOBETRIERR CifET L Oh, RiEmeilica
AOIEIR BT e AHEE s mmil#ican b, fafll SlEo s 2o 2k
Ho

HEE 51, e 5.0mmx4.5mmTEEEOHITHEOR AR SBSSH L,
Wit 2 MO EMEBRDONCTnDo 7 | OFERBEECA R0, MECZMEOH, &H
DL ODHIRWHITHKIZTD Ho

2) kR B R

SREN (EBEHEEWEHOmB SO S O — & LTiko)

HOWTEHES 1M £0.9mmx 0.8 5mmE g,1.0mmX 0.9 mmOBiRE 6
0, RESICH RS EREL, h, 2. 5mmXx 2. 0mmOEAFErE5d04, 1,2.3mm
X2.1mmkE j,2.5mmx 2.2 mmOERc 280N O= AIEBROI, BICHTTEA
SEYE L cRESRNICES k,6.0mmX 5.5 mmOia b O8iH Ho Medlidmedl Lo
l&ﬂ”ﬂ‘“:ﬂ‘: wnds, MREA—-5mmicicd X, BBt WL HbLT L Oad b, SfHailk
LR L BT Hikic i B

BRMEE HOWICET 5 b0RL0wOT, BRCHOBORER & BbhsEEA % Ry,
#51F, m, 8.8mmXx 7.8 mmiAfik® »wis—iEic s R L EREfikac, nc
F OSSR BN A n, 1.l mmX 1.0mmiE4 *}}II-LUDZ“JD?JJI?]@%Df.i?:‘m’h}
#2 BHo

EREEE HOBCETAL0O54, HoHOHEOMALE b 2HE TRt ve

E
- Bl mmtO FEERELIREOM AT R BT T, EBEOEERRONE

2. BAEFRODORBEROHMMBE , BE L mmifl s s BT 555, HAaiobORH
RN DN Do

3. Hfs, BEADWARIMALE (5N 5%5, GHOBEESHON DR O LN,
B RO OF il & S B e iSO sk ABic i 2037 E 4 —5 mmpPl kic
BOTHhHTH 5, BRAESFTREEER CHhHEON S, Sl S L A3k - X
SHEARIC A AOREES mmPAHCE L-cinb T B, BRI > T (6 i S i i3 i
OERA LR L OTHLM TR NS, BEMARTEIHIARCIDLREMOREZRET %0

(5) HMPIM#HEF &L oM

= 0 ) ORI RIATEBECA & 2S5 ERTIE 7 1 OZNEBELL, MKEECE Y~
k> = i Corbicula japonica PRIMEDZ 1.2 BB 5o ZNSIHREONDET A 3T
MEROH D TH Do

7YY R ROAE 53 0.20mmXx 0.1 8mm—0.23mmXx 0.2 2mmT,
WEATE AT BOBTR I ES TN T 5. 85FiciZ 1 4 —1 5 [ROEF L #iET, ZO%hE]
BEICH B L DIRETH Do

N2 RRBARHFEOAR2/Z0.1 8mmXx 0.1 6mm—0.2 1 mmxX0.19mm

— BB



HesiE A = Ao o B

T, BAFREROBIFAR T, HREFITH %o Gofa o N R c R i
PINEIPR R iR B Ik HER o FEHEAR ICREORM O PIHE R B AR O
BN R TR L\ BET %,

Pehrrd WAREFRAOARZEZREEN.16—0.1 7mm (SEf-—-EK), 0.18
mm (HZREZR) ©, RAFREFROBIHAWH T, HERACH 5o B
B IC 4 2 — 3O MH 5.

Hfi~> =t Corbicula leana PRIME OZAHE & EHEHFIT, A2270.237
mmX 0.1 9 3mm (FHE—#EK), ¥E0.18—0.28mm (IFHK) THH L
~ 70 EPNORE T Bog B8, ZRMEOKIITH b, B4 ECIcHE4I5 0 A ENIC K
TEEN, HRERMEE AR ENTHSOT, EEHEE LcRACEM LA OTRIER
ENSRALnE#EL B,

VII. FYUH4 Fulvia mutica (REEVE)

(1) & B3

bAoA bR LA, TUE, UM BRI B L, S I R O S G 3
ek l, THHALFALKEI—5minh4 0—5 0mitojgieiclii L, BHEE i
T 5. FHOHEFCHACTREEFTRREZNZLOEREZ VDT, FEEMM12—14
Db, WEOSHRS, B EELBSETHRBOMESF CH A CIREFT R L ik 77 2
bR ¥ b CEMU i« OREFRORMN G U F A DFHEFREEERIEL, ik
HCHORONOKERD BB E REAMICES AR L.

(2) # & & R

i) FkFRDEE

RO IS, SERSEOTEHCHRELEBE2—3mmO + 1 # 4 O ROFIHERC R
iZ, A ERER: A CRE N -Cn5D Tz, FEdHOk22Z 0.26mm X
0.24mm—0.29mmx 0.2 5mm, RfcEFHBERERECMSED B0, FETH e
BEHAA2 {BHL O nh: Bl 2—1 44, SHEE, BIIBEELUHESEOr 1 71 OB
BEDENTT 7 2 b+ 7 F EBTL, SBEUAERRFRG S LROFRC—FT 5
YO L. ZOEE6 A Ta—1 1 B ERGT, b VT4 OERBERRHESERCHES
LOLEMS, Zh St VM TRAOHERY ST L#E 1.3mmx1.06mmd
o 2iEE Lz HOBBEOAE 2050, HEOESIC 2 —3DFMIRB RS, &
1O R BIEKICHEROZET 2REBRINS = 2 45HED.

i) MMEHFR

IR CHRMU 72 FR e R Rk, RBID TR I RO T 5 a2 L L <, 0.1 8mm
X 0.1 6 mm OHAOFERHFFGEM 2 = L3 2. FURO T AR R &7 B 26

- —67—



3 il i BoRIREER 3 (1)
Foinds, PSRN O TR D OB AT EbN - Cni\ne

ii) RRHMEREFR G621

[T EE O HH N X 0 48 {, MO BEO%EZMFO
FORcELLEL, BHEIARR (BHL 0B HiROKBE:
EEA BT, KRR AR L, HEHOIBERIC
PR O EEEOFAE D, MRS O
MAr A CRHiLE. RIZEEE Y { BEL, ROEMECIEZF
HpR A D D, EFEEAR BN e FURD B ESEE)
DT, RIER RO EEBHET AT v
fFRARCHMRCHR D ERL, BERZIEX L -CRETHNT
Ao

Figure 52, Full grown

veliger,
D.ﬂmm » O.24mm.

iv) EHEF I 0BT

< b L EEE R OFRES A CEESIBE L CHOEREEGR T Ol ZORIEZ4e
FRAETF, R EOCRIEICHATL, B REEHL-ONRT 20 R AR R TH
HTHRBTHHHLBEBETELREL s 1 5 A OFESRENT®D, ERECHERL
CEABOE, EEROERCHENE, 0.25mmxX0.23mm—0.27mmX0.25
mmDAE EORRTH S L#Es Do

(3) # B

D EEVHPHoH#HER

e RS EREAE TR T D2 (R o TR A 25 4 4 B Al st & RS &
RN C R =4, BEREIRELHT, #LAFKCEATY
Ho H7KILIZAE (B, ZORMCHIROES EBIBL 0D
(55 3R o Hi B 7y ch i BUEROZ2m C SRR O Hras it
BELBNDT, MEOkS, LR ARRcREeHEL, %
FEEEHT ENEAD D, BLCTHERET 5 L w, E
Figure 53. Early young shell, ZMENFRSFFRDBEATLIZE V ¥ AHEROFEAOHOIE 1.3

0.32mm % 0.30mm. mmx1.06mmTd %,

i) RELCHE S AROoORBELCHEFRMO E 1L

0.74mmx0.68mm (54,2, Bl 26 H 1 0H, WLUEEM), Z2RBC
TR R L/INEOHRTH 50 REBEKRAETZEL, #rciiEiafe, ZEmicik—mici|
Bl Cnh. HMOBREBICEEWILAED D, 2—3FROHAIRAEIE;HT\nho
1.0mmX0.9mm (554, 3), ZiE9H 1L 3 AEGE ot L, fWE et
LD TCHH: 11 HTRCBELEECAIC DY, AEROBITEBICTELESLE
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Figure 54. Young shells in growing period.
1. 0.44mmx0.42mm. 2. 0.74mm=0.68mm. 3. Immx0.9mm. 4. 1.B8mmx 1.76mm.

5. 4mm = 3.5mm. 6. Bmm»Tmm. 1 and 3 were reared from veliger.

HER (BE5 41, 2) LFhxFL T, AROBRICAUARAEL, M 2—3OHERAI
Kb Tnho AKECHTEELEICAHLNT, KEOHBICRLKOMESRD b, HAKOO%
YR ICEBIRROMENEH L T 5. S EBICR4—50MAECEESERBN S, HOH:
RZMM1441812H0,1.3mmx 1.0 7mmic#ELc¥IEL%Z,1.88mmX1.76
mm (554, 4, W01 246 H10H, BUELE), Holded RO s F#10
FOKARDS D, e c 2B EOTREESHES T CVnDs 4.0mmX 3.5mm (@3
S4B, 5, #fn12%E6H
1 0 B, B4, Hotade
EHHIROE ML <#52 0
Grrin b, BEESIOHEON
BEEVREIEREE L CEIC
WDCTn%D; 8.0mmX 7.0
mm (FE54H, 6, Bl 2
9 FE6H10HIX, WlEE ©
Figure 55. Young shells. AR OET 4 65k D,

A i BT b v A A = L CORAOK
ERZHPDLRD Do AROKMI-HECHMAELEL, FrxcliibcHERRTZG LD
Yoo HMORRICEHKEORAICZLEOMFIT O EE, HEREET DA, HKEOLHE
T2 F G DA O S L T\ B IR 2Z5(E135 5 5RO v T, HHIFL

e
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wbdznh, BChkBOFCE SRS RBRORN T EOFHAIZL SR %o
wh B BiEs k { BEL, FocRROBRICHRTEL e

i) it B o 4£ jE

e ORI RIS IEND T B 4 4 Lt 9 A ORERIST I R-C, 8—1 1 HOM]
(0 HAOEFRESOEECH ) HEIcHE D, #8TRTLC #HECHERL TOnSER
%, ARERRARHHORS LML, ZHCHEL ChSHRERD BB T AHAD
HERZTT, b1 HAOHERZECBD OO LML 241 1H19—20H, &
BEAOKES—1 5m Db U AT RACEENEZROELEZ LD 0.5 mmHED
BROBTEEH AT Py T AOEREZELRY, BE3.5mmEl.8mmObO41
% e cA X Dtz IMOHER & LCid, Bl 246 A LA, BILIEATIERNBE,
WREOTET, SHOHZEOTEEN.74—4mm Db 2 6 #xficOi—RITH b
4 ML BIRE T Do ZEEDH B O RADEEICIZHM NP ED H+ & LCHEL Cnio
e b FIETHNOMEE LRI, RS 1—2 IcB8¥ b oze PLEOE IR
ic kDR O R A SR L LA, b oA OPIHHERE T A 4 OFft R
Dt 5 IcHEECH ARECENLT BTG T 2 30TIRE {, LEROHERSTHEER
TAHLDTRECEEL Do BRORBFT, HEMEHDICHED, HPRORAC XOTEK T
OHIAIRAS CHHE T 2 O LB 2 Do IKEHER Db FERT % 80 b S CHAEI T %
B BRI EN 2D L2 B, BROHERT 5RO WMEFTCRZICENCRE
BETEG SR D HOTIRE BT OWE b O IcER{OTRIR W 2B D Z OEBIRT ICHE
WEROREH BT 20Tk E2#2 %o BEHLERLCRLIAEAMDELTLHE
Kt b DL BT %, BE L 5mmP/tOfR LR UIEKE RO ¥ 7 Ak IC%
LcHZ L0, BT HA%LFAT {, Be@afucBifL -COfiomiTERE L xgo
HRcH Xy BT 20 % Rico :

VII. FF /54 Mya arenaria japonica (JAY)

(1) ™ i)

A& ) A A FAIEEO RO, 20 v 7 b FRAFEOIRRE CREEROL O
AATEER DB Lz b O LT D) Sehtidd Mya arenaria arenaria Oiffi - =
N<wnh, HiffZEET Sand gaper, old maid 38X Clam, dbX¥ % # 2 ¥ G2 Soft clam
%yt nanynose (T 2 I # 454 7 OM-f maninose bRk L7z ®) FEEMF TN C
\nhe BRHICRCi A Rict =i, ZO R —7 [ XHKIARERc a5 5 & Fbh
Twndo ALRICERTAE ML T AV AAF A T HAHE LCn/cd DTHHE, BIET
— o & Legiis i Clam SO R TR—FHEr 20, HAEFER ARG L
J. RYDER (1889), J. KELLOG (1901), J. STAFFORD (191 2), & L. EARL
(19 30)0RENH D 44 7 A FAIEGBCIEHER, dbigl, AH, MBS
B DKL 2t Do WHEOEDZWATICHER. L, KED L ER LR GEDTHDHOT, T
IR C T D MBS HIMRR L O THET ML L b HE L C\nhe BEERIER L ZE L nds,

=G



i Aot Aot o

R AT T % A — 7 AOKEEHER: & Lh IRARSGSEELZOT, HOROKEH
I, FUR M CRERE b AT S 2 5 FRHpEA 4 7 ¥ 1 O IC @b~ CIRAT IR
HFENL O Rt nOT, Fei2iEfml 0—1 14, mffEGEm M-, RIOHEFICHt
WCHEMR L ifHTce HEEORESICRT HHEHBMOT, Hhh bR LR EFRO
T, LKEANEE ¢, PRI OZRLORBER 5L, 5IFMERS L
0 Z: 85 B 1l AR AR i Ot AR I X OC, ORI 720

(2) #7 % & R

i) FFRoOoERE
MMm1045H15H, 6 514HKEEM1 1458200, FEBEHEOTEREICRCT 7
V2 b vy REAT L OB RORME T\, [ ST T TR T B cHRRORMBET
Sz, HEBOHRAHE S CH, BBT, KafEEs, BE2—-3mmOERTREERIC
AT HERRHAER L CRIT 22 L hiidE %, FEEHOARE2Z20.24mmXxX 0.2 2
mm—0.26mmx 0.2 3mm, HBIEZINZ X0 b HEL, BRZsh (L, H
BABAEBCMLC nDHe AROHRIIHE D, R clsBRiciEl, ROtk
3%&?%%,19v&%7$7P?ﬁmbkﬁMHﬁ¢#ﬁﬂW&mLkh@@ﬁﬁm—ﬁ
T2y DIRICH<HHE DT, ZHELATLZHER3.2mmX 1.8mmdA S 2 CEL,
ZNOFBEHESR A + 2 7 4 OFee Rz, BWANFHECRME 2N LBPOHER & b
HEHinc k2 OT, WOBBFRL A+ 7 #4102 LE LT

i) KRBMERGFRCGESH)
RO BAHERORER CRATHRZ L Oc X {—FL, EEBHT, KHKRSONH
CRATHOEED 0, SEOWEBCHEN, HC ]l BROEARIEEND %, mMEOEREIC
1 2 OB b, FIICEHIFRES DT
i B R LT 0do IKEHOEMICZ R
B b, ROEHHLLCIT 6
A BhS, BHELITE v MO AR
BATRT, FADIEZIEEL,
KRR EBE L 445, RATRIE
BLE 7\ HZKROH OO E T2l
FROZESR SN %5,

Fiqur 56. Full grown valiger, 0.27mm % 0.24mm. iii) ’E & H E i_ b g 35
1. Left side view. 2. Ventral view.
Ex. O, axhalant opening; F. foot; M. mouth: V. velum. FRA U7 B 2 b 0 LR CR

RO EZEDCRE Uiz EFRAPHE R RIEL, FEFRMLA %, HORIHC
B hAkE 21k, 18R nCllE L f RS2 3ROMITH S, MHH0.24mmx
0.22mm— 0.30mm X 0.26mm©e, 0.25mmXx0.22mm— 0.2 6mmX
0.2 3mm#i%i~. Mya arenaria Tt STAFFORD (191 2) DOl L7z iEHFRAD

==
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BHAIT0.442mmX0.366mmT, MEOF 4 2 HACBTHLIRE D,

Table 23. The size of the veliger of M. japonica when they entered into the benthic life.

| Shell length | 0.24mm 0.25 0.25 0.26 0.26 0.27 0.275 0.28 0.20
gth | .

,Shell height |0.2nm 0.2 023 0.4 024 024 024 024 0.
e [ 4 3 4 1 2 1 1 1

i) EEDY o B

ECHE 2235 1 %O 7 il FLIR B R R 72 0 &
7 A, BEOES I BRTTGRIRD B A T it
L€, WHTFBIECHEE L CwhIas%

o BEBEIRONRROE RSB ORiiic
HD.DﬂmmﬁﬁﬁﬁmﬂO{ﬁ#ﬁ%ﬁ

LCHe %o MOAN P51 3 2 H7KHER 13 65

ENGE L IO C 2 Lihh b IH7KILO E
Hic 208 THICABOMFRILD %S, HK

1
Fgure 57. Early young shells (1). ILOTF AT fFEiEoiE iz b & FlG
1. Ventral view, 0.29mm x0.26mm. M E b, AKILOFRAEES: (85 7R,

2. Left side view, 0.36mm x0.30mm.
1) BEREMHCRAEZEL, HEH

& (AR o THABEIC KANIHAE D0 MR I W B A ICROTHIEL, #Bia AP EREL X%
D OGES57H, 2) EO0.9mm AT 22ic RRAROERER A~ HE LcEEErE
At U, BB b L ik He RIS BIREAT, mr*ww, CAACHIM A, BRTH
EHITAICE o KD ORI MR & feo-cl {58
L, HTFHCRCELRDIERSBES L, AKERZES
nEBEYAETAMA L, HETFT&CEsE L 4OMFED 1
B AKFORMIIEEL, RcEEYRLCREA(E
58, 1) FE2mmAfchdEc iz HRETHcES
WIPEE L, ZKAG O R B =R LT3k Do HZKALOD
EIRE B R L 2 LCR CRIL, B0 ERENE ,
—iff c BTG L, e Rncibic RO AT %5
A% T7EGTH Bo OB OO/ PG 2RO K
BT L E DN A/NEERERL CWH. BBROEE Figure 58.7Early young shells (2).

1. 0.92mmx0.73mm.
B H{}J‘D FHERBICESD 1 GOESS b, BSodem 2. 2mm= 1.24mm.
LSEOTHZGIRED S (K58 H, 2), Moot HaH cB A IcRoTHIZL,
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HRERLTHER
B OB %O
Hho FRUHFHND
fFHELAREAOLO
Z3.2mmx 1.8
mm TH L (5
59, 1), HOK
T 2 ORMUICIZBEIC

-

FERBOA MR

b, FEEEKLD

:’% | _/C}‘%S‘;’:’%J D E e
**** = (T OB BEIC RO

R L2 oo
BIb SO OT

Figure 59. Young shells. 1. 3.2mmx 1.8mm. 2. B.9mm=6.0mm.

1 2
Figure 60. Hinge of young shell, 3.2mmx 1.8mm. 1. Right valve. 2. Left valve.

Yl e ORI R L 2R T O R I HIAF L Cw A (556 0.

sk
s ] . a1
& Tl
3 e

5 i -e *

o e
! 'I-“w'. .
4
o
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0 F =
Shell length

Figure 6L. Showing dimension of height in relation to length of the shell in growing period of M. japonica.

BRI %R0 & s & OBIRIZE 6 1 KO b T, ho—HofRcil~5L, #%
BOHERPHICHL CRE o

i) ok & M o X1

e BT K IL O v 1o .5"7'“"' e
RO NZMFHAD 54, AKEL :
RHOREMERL (B58; ———
6 2. ZIZHEAMORIM, KiE

MELSERLEVRICEHEL (EL 1 2 3

Lc\nde RS B D3EE Figure 62, Development of the siphon in growing period.
A Loy Gk e 1. 1.0mm=0.6mm. 2. 3.1mmx L.9mm. 3. 4.5mmx3mm_.
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T AhCECRCE MR D, WMAKEFZEL CBWEEOHh IcaE (86 3RK), RElC
T 13 KA e OB BA O Pl ic i & DT Bo #AIC Mya a. arenaria \Cs\nT,
STAFFORD (1912) [AA®20.442mmX 0.3 6 6 mmOEHETFBOKETE i
WHEGEIFICREL, HATKEOREORKE MR T
B EFH~CwndHo L KELLOG (1 90 1)IcfEEED. 4
; mmOFEROKEOTTIE TR L FRTH o248, MR T
Figure B3. Almost completed siphon FLCHERT, HEZFEE L L bECEnERE Ly

(26mm in shell lenglth). 7, H-ofiic M. a. arenaria > ~CHHOHEE M IcEEIC
Fhl ik - AROKEL B2 DT L R3EEOL 2/ T A CRIT HMBEOERLZLE—ELAE
Vo FEMEVHA, THV, ~=7V, STFHARASDTAHOHRTEE L LT ATY,
OB e M 3 K OB (T R OMPUEIRE 2D b, IR Lk cBIE
T ho FEHHPICHEBATE Y BT ORRT TR, HEOFMERE TR RS RS
DY OHMOR BRSO TER M EEL bo

i) RBRE@WOoORXBLAXEDRY L OHE

TA U, A HARA b PN ASOHER O R oxm il SHHECHK A Bt
KApcHEI 2N 52 LOLIECHROD B L FKITIR-S/Led b BDiIcHd 4 2 54 DH)
FRENXLEMCTR L E \ 87 HCE2CBA L&), R4 (HREaDAEOHRY
R Dz ARBCTEHGFBLZHEACR CYITHREOMABRLEZER LR D

iv) # R o & @

KELLOG (1 9 0 1) e REARAEERIED M. a. arenaria OICHEDIRORER, BE
0.4—7TmmOLOERT 2/ VK, TH+EETC=ROMURIAKMITHAEL, REH
TmmPLECE LeFEglo TiRBDERCESD L, RTHE—RK (1 935) Zx=Hs
PN TR 8 7 H AOTE TIPS Ic Y S U AOHER L3 E 0.4—1 .8cm O+ #+ 7
WA OHER RS EM G Lz e & i Lize &4 2 A OHEEIZ -2 F U L TRBEO BRI S
BARE D U CERIE I L Cn AR, REBIC TRl A ERE Rk i bz
ICEEFI ]l 2466 A 1 O H, MEEEBITENOBMICR CEELT O BAOH AT B IT
CAF I HAKRBOMEMICES Tnd TF =, FilERICS 28 cHELCnD T + /
v, THRHGEOEINCEL CnD Y L b 7 2 AR ML, Z8E ikt A ek
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Table 24. Martality of the voung clam in the mud of high temperature.

Time Exposed hrs.L Wind Cloud Air temp. €C | Mud temp. °C Mortality ‘
1315 T IR 1 32.6 34.2 0 l
1415 2 EZ2 1 | g3:5 36.6 0
1415 3 El 1 32.9 35.0 1
1615 4 | E1l | 2 32.0 34.1 2
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Table 25. Survival of the voung clam buried in the mud.
50 individuals were buried at the depth of 20em (A), 30cm (B) and 40cm (C).

i 1
| Depth, clam migrated upward. A B | C
0—5 cm 0 0 0
5-10 0 0 0
10—-15 11 0 0
15—-20 17(22) 4 0
| 20—-25 H 5
25—30 (35) 3
30-35 0

| S = ' — L (39)
47 47
| g Sum. 50 } -3 -3

Remarks : Parenthesized figures dead, — lost ones.
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Figure 65. Young shells. 1. 0.36mm=0.3mm. 2. 0.9am=0.6mm. 3. 1.34mmx0.76mm.
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Figure 88. Dead shells of young stage. 1. 1.7mmx0.76mm. 2. Smmx 1.3mm.
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Figure B67. A living Solen gouldi. 1. 30mm»=5.5mm. 2. Siphenal portion (enlarged).
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Chapter IV. Conclusion on the Early Life History of Bivalves.
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Table 26. Records of rearing experiments.

| At the beginning of reanng At the end of reanng(died

i Dpeches |__ Date  Shalllength (veliger)” Dite | Shell length _““‘"‘“9 petiod

\ Anadara broughtoni |Oct 9, 34| 0.24 mm Nov 8,34  0.28mm | 30days |
- A. subcrenata Sept. 8,'%; 0.28 Nov. 2,'35 1.00 ; 55 |

| Mytilus crassitcsia May 24,'35 0.285 Oct.10,'35 0.80 | 180

| Brachidontes senhousia  |Oct. 10,'35 0.2 Feb. 27,37 1.E0 485
Venerupis semidecussata |June 9, '35 0.21 July 31,35 0.89(2.2) 52
Meretrix lusoria Sept. 15,39 0.20 Nov. 3,'39 0.50 49

| Fulvia mutica ‘Sept, 13,'38 0.26 Jan. 12,'39 1.30 125
Mya japonica May 15,'35 0.27 Jan. 8, ‘36 3.20 238
Solen gouldi June 1,'38 0.23 July 14,'38 1,40 43
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Chapter V. Contributions to the Shell Fish Industry.
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Studies on Larvae and Young Shells.

Studies on larvae and young shells of industrial bibalves in Japan.
Synopsis

1) The present paper includes the results of my works on the specific dis-
crimination and the ecologic observations of veliger larvae and voung shells of
important bivalves with a special reference to the contribution to the collection
of seed in the shell fish industry.

2 ) The swimming larvae were collected from the sea with plankton net and
raised in the laboratory until thev grew up to show conchological characteristics
observed of the species. The metamorphic processes of larvae were made another
observation in natural habitat and its result was compared with that in the laboratory.
Thus the swimming larvae were discriminated distinctly by the features charac-
teristic of the prodissoconch in each species.

3 ) The 9 species of veliger larvae were determined by myself, such as Anadara
broughloni, A. subcrenala, Venerupis semidecussata, Mylilus crassitesta, Mya
Japonica, Brachidontes senhousia, Solen gouldi, Fulvia mutica and Meretrix lusoria.

4 ) The different species of veliger larvae and young shells, occurring synchro-
nously in the same habitat and bearing a striking resemblance to each other,
were distinguished clearly between the species, such as, Anadara broughtoni and A.
subcrenala; Venerupis semidecussata and V. variegata. M ya japonica and Laternula
kamakurana and among Meretrix lusoria, Venerupis semidecussata, Corbicula
japoniea and C. leana also among Mytilus crassitests, Volsella nipponica, Volsella
atrata, Brachidontes senhousia, Septifer virgatus and S. keenae.

5) The metamorphic processes and the alternations of behavior of veliger and
young shells were traced continously from the earliest stage of the post embryonic
development. From my observations it is clear that the young shells of Mya
Japonica and Anadara subcrenata are equivalve and grow larger to form asymme-
try, and the equilateral young shells of Mytilus, Solen and M va become unequilat-
eral by the unequal rate of growth of shell. The young shells are provided with
peculiar armatures on the surface, for example, the bristles of Anadara broughtoni
and A. subcrenata become the scaly epidermis; Mytilus erassitesta has bristles
only during the early period of young shell; Venerupis variegala is reticular on
the surface for short duration of young period; the left valve of A. subcrenata is
granular on the radial ribs during a short period of yvoung shell. The developmental
processes of the inhalant and the exhalant parts of the mantle were traced to
forming the functional pores or the siphons. KELLOG( 1 9 0 1 ) observed the siphon
in an early stage of young shell of Mya a.arenaria. It is not the proper part of
siphon but only the accessory tube of the exhalant siphon of the adult form.

Alsn, the change of dentition and coloration with the advance of age were traced.
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6 ) The redish browns and redish purple colors of young shells which appear in
the eariest young stage of some species vie. Venerupis semidecussata, Meretrix
lusoria, Mytilus crassitesta and Brachidontes senhousia are deep when the shells
are exposed to the sunlight.

7 ) The variations in the colour patterns of Venerupis semideccussata and Mere-
trix Iusoria were observed and traced through their growing period.

8 ) The swimming period of larvae was determined by the continuous obser-
vations from the veliger to the young, thus it is obvious that in Meretrix lusoria
it takes about 3 weeks.

9 ) The swimming zones of larvae in the sea were different according as species
are different. :

1 0 The sizes of larvae at that time they begin to make a living at bottom of
the sea were determined in 9 species of bivalves.

1 1) The places, conditions and modes of setting to the bottom of the sea
were ascertained in 9 species of the veliger larvae.

1 2) The occurrence and the growth of voung shells at the bottom of the sea
were observed. It is evident that the voung shells of Mereteix lusoria, occurring
in those months from May to June at shore of Korea, were not those which
developed in spring of that year, but in autumn of last vear. In addition the young
shells of a vear appear at the end of July that year.

1 3) The experiments on survival or mortarity in various temperatures, salinities
and embeddings by bottom muds were carried on young shells of Venerupis
semidecussata and Mya japonica.

1 4) The results of the studies on the larvae and the young shells of the
bivalves can afford much aid to the contrivance of the new methods collecting

seed of bivalves necessary to the shell fish industry.
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