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Abstract

The research on the relative growth was done to get the
morphological characteristics, Reproductive cycle, gonadal
development, and composition of the egg size of the sun and moon
shel ], Apusium  japonicum japonicum (GMELIN) were investigated
histologically. The egg development from early stage to early umbo
stage larva were periodically observed after the artificial
fertilization. The above mentioned research were done by the sun and
moon shell samples monthly catched from the Seogwipo coast of Cheju Do
from March 1993 to February 1994, The relation between (1) shell
length(SL) VS. shell height(SH), (2) between shell length{SL) VS,
shell width(SW), and (3) between shell height(SH) VS. shell width(SW)
is represented respectively by the following liner regressing
equation. The relation between shell length(SL) VS. body weight(BW) is

represented by the following equation.

(1) SH = 0.9190 x SL + 3.8737 ( r = 0.9973 )
(2) SW = 0.2466 x SL - 4.9105 ( r = 0.9891 )
(3) SW = 0.2654 x SH - 5.5515 ( r = 0.9883 )
(4) B¥ = 4.132 x 10° sL*'** ' ( r = 0.9667)

Gonadosomatic index(GSI) of the female and male began to increase in
August and reached to maximum value in November. Decrease of GSI began
in December,and it reached the minimum value of GSI in May.

The monthly variation of the composition of egg size appeared the
oogonium and early oocyte of about 90% less then 20um in April to May.
Then oocyte of the size of over 50mm showed about 45% in July to
August. During September to following January, mature eggs were
appered above 80um in size. Mature eggs were showed in January to
March,but most of eggs were degenerated and absored in the ovarian
sac.

Reproductive cycle in the sun and moon shell could be distinguished
into five stages : Multiplicative stage (April ~June), Growing stage
(June ~September), Mature stage (September ~November), Spawning stage
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(November ~January) and Degenerative stage (February~March).The
spawning was occured in the water temperature of 14.0~18.6C from
November to January.

The first polar body was discharged in about 30 minutes after
fertilization in the water temperature of 18.0~21.0°C. First
cleavage was initiated at the 250 minutes after the fertilization. The
eggs were developed to the morula stage within the 510 minutes, and
become to the trochophore within 16 hours, and transformed to D -
shaped larvae in 30 hours. D - shaped larvae were developed to the
early umbo stage larvae of the shell length of 171um at 13 days after

the fertilization,



ZhelH| e MAIH 22 3000fE0] M5t seFes dA3 glen,
Le|Ligtoll= 7ie|v]&tell 27le|H], Patinopecten yessoensis(Jay), HlTH7}
2\Y], Chlamys farreri farreri{Gones et Preston), =ZXZ}7}2|H],Pecten
albicans(Schroter) & 8%, 7f7}elv|®tol Zi7telvl, Lima vulgaris Link #}
28, Y te|ul ol sl7telv], dousium japonicum japonicum (GMELIN) 188
F MI2fC] BRI Zog WA ArhHHE %.1993).

g zteld]= felviet HME EEEE BHEX PHLUSE ¥ FRBREY £
A 20~40me] BRE kel thFE St AUt ARY BERES B
S ERS REeS H Kfeoll TR Ao

Ztelal sl BT R = A4 MY BREGLUEK 1943 © & £ 1977
D BB A, 1961 : Chang %.1985), @4 Eol B BIR(E&SH,. 1987
R OB, 1978 0 F &£, 1982 ¢ ZF, 1991), JEakel BT HE(BFMEY F
B, 1959: #1elt &4, 1968 : H1 &, 1979 : H0 &, 1981 : ZFE&} |, 1977
» Zo H, 1980) o] oltt. ot EMEE sitelule] AA RS M
HRe BRI = o2 |ESA] U U&= Effolth

ol BiRolAM & sizteln]e] B BIRES 2T EB BHEZA, BRI %
BOEMBBERERY EFEEL. AR BES ABEN B(LE 3 &M
Mt MEGBRX AR BRRMEK J2|3 £HEH & 2ASlY EMAERE
93|22t StE T ALIHQL EN BRES ATt SRBAZ UM $HEY K
R BR & %M £HENQY mAAM FAEScCH



n. o8 92 Kk

o HrFoll A& HAste 1993F 3AFE| 19945 2R 71 #ME HER
BE WKL HB3 FE U ujsEAM( Fig. 1) KB 20~40 m——] RE
mol HEIY pREHKS =dted, A 1B ¥4 (3n x 3o xlo)& EHI}
o BEIIFCH Fig. 2 ).

ABHRE L £HE FHEo dojAe REY MK & 461012|5 AHE
SHlsled WME, BE, RIBEZ Vernier calipers 0. lmo7l2], & E
0.1g7tA| RIS HE WEE FHAESILCTE £ B 100mme] 4o ¢
ot 4 & EEE miEste ARRe] EES RE Stch

ARE BRERE Y AMBEHE XA 2%t AREE Bouin's £
of B#Edsty HWEEYU metzl i &3] 5~8um FTAE FHUE UE
o] Hansen’'s haematoxylin2} 0.5% eosin© 8 H|x &M 3lac. £HEKE
¥ (Gonadosomatic index)= AFHEEE / RETEE X 10008 AA3IA
th. BB EBERS R AFAA Bol B4R HdH S hyge
2 m# WEstach

TR B4 THHESY REAEE st 1993%F 98 9 107 A
RCs £FRIL 23] EXS s K 100n0~130mn®] ¢4 2z} 5ute]
Mg BESHY, HEo KA KBRBAESE BRI, RESIAC EW
H S RAESE ZFAIA 3~4x8 &P vl P.P.HF KHE(4ln x
lm)oll KAt FBE UBE HAstach BIEH $h&ELS Isochrysis
galbana$} Paviova lutheri % Chaetoceros sp. & 1:1:12] 8]&E 5 000
cells /7 ml RMAZ E3I ofd 1312 #HRsIG o, BE HH2 o)
ghiEo] MRS U2 AEE HAEHSIHA EBERESIACL

-|> [} m>~
o flo



‘o nfay) Ul 1SBOO uJayinos ayj JO suoiiels 3urjdumes a4yl ay] [ 814

olTL wy ! ' ' 3,921

—
oo ¢ 0

Qa
NOEE

oq nfay)

OPoEE
]




undjuodel” mnoruodel wnjsnuy jo Yoo oyl Joj Jee8 BUIYSI4 ‘7 814

(Wwzed)
ados 44

(wwge )
ieq aliMm



m. & &

1. KK

19934 3AFE 1994%F 2A 7t2] ®HEY 461vte]& Smn MRLE EMS
Fol & HRMY FHoE ZAIR Z} F9lzto] HH Bk ZUE EH B
E(SH)&t BmE(SL)Y A= Fig. 3% Zo] SH = 0.9190 SL + 3.8737
(r=0.9973), #HROE(SW)2} BME(SL)L Fig. 48} o] Sk = 0.2466 SL -
4.9105 (r= 0.9891), Z2l3 HEB(SW)2 WME(SH)= Fig. 5% Zo] Sk =
0.2654 SH - 5.5515 (r=0.9883)%] HBERRNSE Lietod ®WE(SL)}
BV Fig. 62} o] BV = 4.132 X 107° SL>'® (r = 0.9667)2 LIE} W
C}.
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Fig.3. Relation between the shell height and shell

length of Amusium japonicum japonicum.
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Fig.4. Relation between the shell width and shell

length of Amusium japonicum japonicum.
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2. &ME BB

1) £ AMHYRE #iE

srtelvl= HEERBEAN AHMES ARDY WHd BILEEE U § &
Bslio] MIE U, FROE NEES tEES 23l glon, +FE
ot7tmlof Geflrh( Fig. 7 ). #m#kol VUS| LRI IR HA,
LR Fkhaolll KB =1, £33 AHES Acl

AR WP 22 44 ti¥o] MERCE E7)3 RIT R0l SE
2 hEALolY] ERBELERE 748H BT (evacuating duct)5o] E X3}
H, BEY dF7 £ P U oalct.

AM : smooth adducto

muscle
F: foot
G : gill
GO : gonad

M ! mantle
S : stomach

ST 'sensory tentacle

V @ velun

Fig. 7. General anatomy of Amusium japonicum japonicum.
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2). #i

BREH 3rieivE ®/EKE 10mm MREE &SI Y5 #HE Lietyict
(Table 1).

Table 1. Sex ratio in Amusium japonicum japonicum by the size

Shell length ( mm )

Sex Total Ratio

60 70 80 90 100 110 120 130 140

Female 1 0 1 2 1 2 48 178 2 235 51
Male 0 0 0 2 3 4 57 159 1 226 49
Total 1 0 1 4 4 6 105 337 3 461 100

ZAME dirte|dl= R 46loteloA +F 235ufe], 43 226nie] & 51
499 MK E R Act

- 12 -



3. AME REREC AFE(L

1993 3AFE 19945 2A7t2] £MSN HREHEE (GS1)e HAFHE{ts
Fig. 72} Zth ¢3¢ 6SI AR F5& 29, 5A 2.308 HEUANA 7
Aol 6.198 sty Al 2sted, 9F ) 13.69, 11Hl 21.328 |JHAUE U}
Efdich. 1282 1 Aol GSI7L 11AIRE Mot on 21F 47712 <231
LERECE

+712] GSI AT A 432 of$ KA EEE Ho 5A
2.529] R{EtolM MA3] #@mslz] A2Sted, 9Hel= 10.93, 11Hl
16.4322 BmAUES Uetdct ol¥F 12A2 180 GSIZH 1082 A
st oo OF 4712 L2 3HE Ve

4. =ME BREO HKEN B

1) BT BE

e NMERSE S #48 BHRNESE BEREA 2deH, olF
INEER BRI BRMREC] S MM QI PLATEL -1 ). %
%9 BEMEE 10mAi#sE MEEC 33 REII TR &S 7R
olth. BRW/NE ERE7E Fxl IEEEUAM MAEH FEEBENMESC] HE
s, BREMAIRES & £MERS WNES ozl EFIE BB Y o3
SRS sl ZITH PLATEL - 2 ). ©o]Al7] 2] BREMRYE & 20~30um
Bigk olth. SRR/NEo] BAF Al ¥ utel, WEAQ UMEE MRNE
LRSI SRS JHA of 40~50ume] MPwiRES o T A Uedtch( PLATE
[-3). B/ @Eo] LA HAM FR ARBol= IRl ALY HEBMRE
A2, SIRMIRS MRES S s LElJTH PLATEL -4 ). o] A
710l SRfRMEARS] BRE2 60~70um Rifkoltt. Tzl BAREE M HAFA
BRAGMRESC) &M ERA 44 FEICH
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Fig.8. Monthly changes of the gonadosomatic index

(GSI) and of the mean water temperature
from Mar.1993 to Feb. 1994.

M : multiplicative stage G : growing stage

Ma ! mature stage S ! spawning stage

D ' degenerative stage
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ol ¥ HEHIFS 80~100um =718 R v KEELE oS jellyE9
KRS KHastH, E& 30un Atk BEIRS] ol F ol alth( PLATE I -
5 ). o]Al7lell —3 EElA R/NER 100un AT TN} o Eof
BT BHEBR( oocyte atresia )So| BZESIT QT PLATE 1- 6 ).

/NG FRARBA AW THIFESC] FLHLE BHINE ] Al 25N,
INERO = KEHE R AMER o ozl BRAMKRSC BAS
2, BRE/pEo] AP EMESIo ZITH PLATE 1-7 ). BRRA BEHMRES
HE HBE €27 Bt BRKSI/IH, BHRNET FH5] FME ot
Lk, EHEY IR NE LRI ME MEH FBYE BENERSC U
EFLISL( PLATE - 8), CiE A& 7|0l ME/NESo] BERESS MEMARS
ol 5% WAool AlZrHCc

2) BT

BEe NI BT R opAsRE, wWe MMEROE S R/
FOT o|FojH glon, BEMRES NEAMEERAA 5% MHESIT
olTH PLATE 11- 9 ). BR/NEE AlolodE= Ayt MFxEel £EMNAH 4
e et BHNMREC] LEelutn, SRMESC] 5 MEY ol &
B BmE Uehis, —fe £k BRMERE BWESIA HcTh PLATE II-
10 ). NEABEERB MY BRNAKI S7isln, NERBAE BEM
R, BEdiR ¥ 2% EalEe]l VeV olthl PLATE I1- 11 ).

BRAES BR IBE dEo AR, LM EEAA tEZ K
FRRES 5k i U8l #lx FRMR S22 FRMER 2212 B
Eog /s Ztoh PLATE II- 12 ). 2 o] Fol:= BR/NE FRojM
Bl BBH FFEol HBSII A23e tj#28 BFTFE2 Mg uolel
HEHE AMEEES 3 KM BEE MAITH PLATE II- 13 ). o] B
712 KREERAME BFES 88U & & ddch Tea BEGH 2
A FEY BNMRESS ALY HolE 4 ¢ladch

S BE/NERE LK BEMRER BEMREC] 3oLt oy
Hol MME nlx BEFESo] /1Sx1A HTH PLATE I1- 14 ). o] Bl &
BERo: BEBYH BTES Mo ot HEel dold ¥, BRNE
Holls= REHHE dF BFEC] BAEIIY, KFROES FE tao Bt
o] Ztth( PLATE II- 15 ). 222 &R EEARAE FEE BNARSO
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AZo] HBSIAEIL, T olF KBHE tla] HESHA BR/NEES BE
SHAE L, AL T/l EENAAA BEMBSo] LIEIWCTE ( PLATE I
- 16 ).

5. W&EEKS AEt

19935 3AFE 1994%F 2H 712 BMREBI ol AE NEL RES)
3, 8RS ZUd MABEEE Z A Fig. 99 o] B MKel modeZ}
LIERITE 48 2 5ACl= SRE 20um bigte] SRRAEME X W SRREMME )
90% o] & AA] st o, 6Ho] HAEHA ME 50und] WE NAMEKS
ol #instzl Alzstd . THolE 70um DAL MBSO &% HIBIA
Ch BREE 80um o]Ate] EMIBELS 9AA ol5s) 1871 ALY 2E g}
Lokt 2R 3Aol= 8AB] WASIE I, o] o]FHEL R Ho] BT
BHIs olch

6. &=HNEAW

EREAR B U W REERS HiE EREBEMNCE Zalg Ay
€ FTUsIA, o8 AMEHE SAMEY, REN, WA, K 8
& ¥ KIEHES SUHARZ BHY 4+ qch

1) MM EA( Multiplicative stage )

PRgel wEe YRET2E F2 R BENEN BRI EORE 2493
3SR, 4~6A 70l R NE EMER 910 WEMKRY 5B B
P SRREAIARTY -] Al A RS Ao AMER o BE
el 53 Bael e M Wil doluz ddch o] Al7lel: AR
L MRS Zehsalch
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Fig.9. Monthly composition of the egg diameter through the
reproductive cycle,
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) REHI( Growing stage )

6AFE URMAEol Rt HRI BEHRT] AlFsH, MM e
IS 7h AMoul Eore] SRRMIMRIT A ERAA WK Al 2SiH,
&Y 271 & Yepdth BERAAME ERMLEXE fldA ERMR 2#H
WY ERMAR 2 BAR7T ABE Pl dBeR 5B BESt: Al
7l olmf FHE FA wEEL, e €2 A®WES o ABRKS
2 RG]l ettt o] A7l 6RAM 9B 7R A EH Lo

3) BMKA( Mature stage )

BB HolsHA R 28 M HEFY ERMMARSC] EA
BREASt BRRNE EROIA BIRES MKASIA =3, EHE  70~80uno]
jelly BS KRS 713 SRAIMMEZE WiEcl FUstA "ot £30%F ¢ &
ROEAC] BRERY BT7 BREES ol Fo BHEES] BRBE Lehd
Ch. o] A7l 9ACAM 11A7IAZ BHEE ABE, HRE BFtolu Ke
< AR, WRHCE MHAGC) BESIA =Ho BIMY Z24BH R
BollM = 2t7] HEY WM BT7H Fvhch

4) HHHB( Spawning stage )

TR TR T EOl BB BEE 7] AlRste BRHIEA MR E 5
IR Hie® NERRES FEFHCRE N i AV, BROEAAE
BHEET BT BHE BEHAI= A2 £ £ UTh o] AlZle 114
A 1R 7tAolth

5) B{LHA( Degenerative stage )

BEP BB BAE RKEHI BEFEC =3, F4EdAM ARV EE
o AR EK Eo BEREMERY BEMRSC] 44 S5t A2 BER
Mol BEBHA FEY BRMERSC HRECH olx]7]= 2H oA 3A
7t A o] T},
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7. WM &

1) EB5p

AL #EBY ASHY WBAX( PLATE [I- 17 ol &dte Fxta
KBRER 2|3t EINFER Z4e= Fig. 10Ut 98248 AAE AE 1L
HEKE 21.7ColM HIS|EH100w)E A-E3le] mMEF Q2083 24.8C
2 EREEAM M2 HEo]l doiwt, of 308 wol 28.0CE LHHF 30
o] ZAUBIHAM £33 HEo] doiwti, 1029 zlo|E T g3l HIB
o] Al&xdct. 10A8H H#BEk= SHEKE 19.5CoA mHMEBEF 3B5EH
23.6TCE EREHAA HEEo]l dojWti, & 1A]Zto] Z3ste] 24.5To o=
H2nl BBl dojutth thFEe FE 3ol WA Kol do] wton
PLATE III- 18 ), ¥ EEMo] AlZHTAE ABMYU FZdT FA3Hr] 7
A% EN= At B BEEES B ®ETY KARS 2ol o5
FE2& Bl ¢332 EF3ME 8 U £33 FAM HAE s
A2 HHAIZC BRHYE 42 REoEZAM 458 Hiolden, 37
B 945 £1. 5um%T}

fr o o

2) TR B4 U ghaE] BE

RIS BAES KE 20.5CoAM ZREHK 287l SRRl FAE I
PLATE MI- 19 ), <F 302t #1EEII 28 S ( PLATE - 20 ), 24|
Z¥302 o] BE(polar love)E 32331t PLATE NI —21 ). 4A13 1580 2
MIRRHAE =) PLATE IV-22 ), 517t 2582 ctoll 4MBHA( PLATE V-23 ), 6
AlZE 1080l SHEMEMA( PLATE IV-24 ), 8|7 30Eo] |}EHE S| om(
PLATE V- 25 ), ojuf HEI} A7|HA EHEERC] A= dct 1642 25
Tote]] TR ShAECE BILSIHA B ESIGICTHPLATE V-26 ). ZREH
30412t B3 ¥ DEIghECT BRESIE O, oluffE EM(velun)ol ¢
3 U3t FEREBHS St BLEol UdEo HolE Yy AlFstact.
o] Al71Y] & T7|= |E 12252 5ungith. REEHE S5Hol Zg DR
A2 BE 148.013.3unE At on, K 10871 BE 167.5+
2.5un% BEFEF AR cik gelxA|dA BEH dde] BREE
71 umbofl $hAEC T AMASIA T, ZHREE 13 BE 171.0+8. 0umE A
A3t TH PLATE IV-27 ).

£
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Water temperature (C)

20+
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Fig.10. Spawning induction by the water temperature
of Amusium japonicum Japonicum.

o: Sperm discharge, o: Egg discharge
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ZMF2 AR %ol VY R A& ul, BREMEE /&2 3o )
EHERAL 2] MEBABAGRE F3te=2lo]l Unb el Hyolvh M £, 1972 : HI9
20,1984 ). H2470(1973)0] Rt u|ctrieu], Chlamys nobiliso| M s, B
£ 100onduf BE 106.5mm, HIE 27. 7on¥ LIEIVEOL}, o] B &y}
Zlu] e HEERE FA3s, RE 100on¥U o] %5 96. Sun, BE 20 2omE A d)
ch7te|ul Rol ®Rol chd ®&EVF o4 B, BiBo] ¢ oAl LtelLtn 2lo]
Ao S22 AT HEN FHE EoF 9

it “HAEE R 2] #REEIN ks Lol Fi Y ABA
A BA L e Mol uietM s #EEo] dojutia oA ek
Naidu, 1970 : Sastry, 1968 ). 7}12|H|EE tfH 2 M REo)o MR R
2= olrh HEERMEA £3ts FAdME Y HEE HHERE d4o Ue
LH7] = 3tCH( Naidu, 1970 : Merrill and Burch, 1960 : Ozanai, 1975 ). %
7}2]H], Patinopecten yessoensisQl 7%, 7t 1'dHollA 14n}g| & 3o}e] 7} i
R AMES VA2 dees Hagiaodoh & % 1977 ). ®3d
Pecten mwaximus ( Wilkins, 1978 )&} Adequipecten irradians concentricus
(Sastry, 1965 )&= TA| HiFHE 7le|v 24 HBEREHC YoLi7l= gt}
N 233tz th o] BHEOlAM KR 60~140mn B iviev] @i
111 B]&2 FX3t0 glon, HEAE AMEE 2= AAs HESA o
okTt.

“HREY AEMER BRI BEE Awste BHERUL Hol(A, 1976
), HRERFREI( Simpson, 1982 ), K %ol B axoltH Sastry, 1979 ). o]
BigolA sirtelvnls BRoOl I Kol 20T olHeE ER3I: 7B°ﬂ
GS17} s@nstr] Al&sted Hio] FolA KB 18.6CE T3 1170
BARIE Ueh oo EMEH 3 DHE#S EE3 KB LR 7
S, BRER Y HOR BB mH KB 14~18T HeldA WA BA
AeFeg gzidct Uil £ME UYS W 23 9Q%0] glony
Kzt of-¢ WAZ BAIL QcH Burnell, 1983 ). Chlamys varia: KB 4
~5T oA KEEE /ol FEH =71 Aty kifiel LHSI
chlorophyll- a &&o] # 1 dul #HEHCl dolLtd Qi 2asta9lc (
Burnell, 1983).
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K ERA BID HREol BBEE Jielu|$EE Chlamys opercularis |
Ursin, 1956 ), Patinopecten yessoensis ( Wakui and Obara, 1967),
Pecten alba { Sause et al., 1987 )%o] Q131 o]2t vBithE KB FREA &
O HEol BRI= M-S Hinnites multirugosus ( Jacobsen, 1977 ).
Argovecten gibbus ( Miller et al., 1981 )&o] B ¥ 3 olt},

a7tz B9 JteldlRe] EEEE = Table 29} Zri

Table 2. Spawning temperature of various species of Pectinids

pecies Temperature (C) Source
Argopecten gibbus (22.5 Miller et al (1981)
Argopecten irradians 14~23 Bricelj et al(1987)
Chlamy farreri 17~18 kalashnikova (1984)
Chlamys opercularis 7~11 Amirthalingham (1928)
Patinopecten yessoensis §0r—8.5 Yamamoto (1951,1953)
Pecten maximus 15.5~16.0 Paulet and Luca (1988)
dmusium japonicum japonicum 14.0~18.6 Pressent study

o] BHRAA &f7teln] MEBFIML ENHE FHELE 11A~189 4
ZZ 14.0~18.6 CEAM, Argopecten irradians®}t Chlamy farreri X Pecten
maximus®] BEEBRKE I FASHA UElsted, #rlein)e ESAEIE 10T

o|%g8] AfolE Kol rh
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Hotelule] B9 2 Kol oide] KEBBYol o2l EEME HEE
Bt tiE23( BE B4, 1989 ), dequipecten irradianss= S X3jdof
o}zl o] dojuts A7t tiET) ( Sastry, 1970 )3 B 133 Qlch.

of AFolA AFES] A AdelHY EMER A srielviy
BEe ENH KEBEEE vlaodu Ao ES#He A9y ENER
Al71ef gt ato]7t Boln 9lo] Yo g ALH A7} dlojop 8 RO
2 gzt

Park2} Chang( 1994 )&] BaolA &= {LRE B Hriely] ghao] HE
peak= 3E A LS =T UElLl=dl, o] BFEAA RN SRHMAER Uzt o)
Aol FYUSHA Wt oo RE/NES] PRAEE AdY EHMIE] B
A OF HEIIStE ZHo® Kol ESE 2@ kol AA Filoals Hog
ALl olof BafiAs AEH AT} o] FojHol o7 AzHT) |

AR MEERS A BREMERY WERH £ME BEE®RS 2.30
o2 M 42 5AE 20im LATY SRREMAC iR oldn AMR B
BEETL 21.328 71 52 11Ade 7T0m Ll BT SREMEIE 70%
LlEE Apa|sto] £ REHREIL golxdAM BAMKRE KESIAC

sfzielnle] AR UY XUlds MRNEIN FROEU FEYE BN
MRS Ao FEBS] 554 JUetuctyl £mEe] 3ol wet 2
Bt BAst= o2 Bul AMMKR RKR Yot BEY JAS= He
2 Aot 2 271 BRMKE WS B4%1 BR MELEEO B
ztglo] Qled, o] MM £ EFRERY AH KBHPEY T3 FA 3}
=Rt ol3t AL AFZEI| Pinctada martensii( ZFE, 1972 )2} gt
Z W, Solen strictus X B-&9t Solen gordonis( 8§ % 1986 ) ZoJAE X
IE 3 elch

ESNHERS 2Isto] tfhfk( 1968 )&= #Hrieiv]e] BMBRBRAE £ Y1,
5.0~7.0C2] 3,8 Z3f EMN MHE AT ¥, 10.0~12.0CY sH+E
ABto] 3~5A12F Z 2 Foll B B £ AE ks Ravt ol
L o] AFoME HEAKES ERAA HF KBEC 5~6T & 24.
28.0C oA 30~50 BB To B B RERo] £ Ho|r).

ZhelHl e R BE T & BB =¥ty 71x] FESE AT
Table 3z}ZT},

[¥2]

-~
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Table 3. Time taken to reach certain stages during scallop development

Species Stage Temp. Reference

Gast Troch D-vel Spat C

dmusium balloti 16h 28h 22d 18~19 Rose etal., 1988
Argopecten gibbus 24h  48h 16d 23 Costello etal.,1973
Chlamys nobilis 10d 23~26 Ventilla, 1982

” 14h  24h 15d 22~25 lee, 1991
Patinopecten yessoensis 2d  4d 5d  40d 7~14 Yamamoto, 1964
3d 4d  33d 13~16 Pyen and Rho 1978
32d 13 Yoo and [mai 1968

Amusium japonicum 16.5h 30h 18~21 Pressent study

Japonicum

Gast, gastrula : Troch, trochophora : D-vel, D-veliger : h, hours :

d, days.

Hotelu] ZREORS 7] A UM (UAR( 1964 )2 KB 7~14TC ¥
ol A 8| Ztatol 15 %, 4dqtoll WK TFHI, 5~7Untol DR ghaEo® F
don, f2 E( 1978 )= KB 13~16TollA 74| 7tate] HisrEjo] Aoyt
3 9A|ztutoll 243 e, 3Uwtol R TFHI, 4Uol DR shA o= Tgr
| Btgol slojME KB 18.0~21.0ColA 30&gte] HLIEWI 2T 4
b 15ERtoll B1rEl, S5A|25F gt F2srEl, 16A]7 258 ute]l MK T
B, 30417t Folf DB $h&EO =T o] K2f HE( 1978 )of Hlsle] UMEE I
w2 A LIE} WOL}, Costello & ( 1973 )o] B 113} drgopecten gibbus 2}

(o]

A
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(1991 )7} B8t Z3tyie|v], Chlamys nobiliset U GRS LIS
Ch. ol= ZielulEe] AR KEEA4 SEHe] B8 #HKER S5
opE Apolof ilHA o T MRl
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V., B ¥

19934 3AFE 1994%F 2A 712 #ME FHREE BKS F0°8 YT
s 7telv], Amusium japonicum japonicum(GEMELM)E WHOT HMEBS 9
¢ 7IZAREA HEHMNY SZL sty HERRS =Asldon,
ERGER, AR BEARAE Y AJNNKEAREt 2 EH2BM Hpog
ZAtstedeh, 2eln ALZEOl 23 o BE S zAlstact.

. BAfEE ZA1E2 BE( SL )2} ®®( SH )& SH= 0.9190 SL -
3.8737(r = 0.9973), #ME( SL )z} BEE( Sk ) SW= 0.2466 SL -
4.9105(r = 0.9891), BE( SH )< BIB( SW )22 FA L SW = 0.2654
SH - 5.5515(r = 0.9883)% 3, M&Z( SL )2} EHE( BV )z} _AL
BW= 4.132 x 107 L*"(r = 0.9667)%c}.

2. EME MEHEB( ] )= & 73 tidel TARY #@slr] Al s}e
11Hol BAZE Uehiad, 12A5E HAstr] A2t o]E3) sHo
&S VEh ot

3. BRE Mol ARE{ts 48 ~5H0 20um LITS SRERMMKS TR A
RIKI7} 90% FIRZ MBI oo, Hxp daste] 7B ~8Rols 50un L
£l IRRIREMETY 45% RS MR 1A, 9FolA olEs) 1A= 80
um BlE o] sERRSRSCl MRSt Qdch 1A ~3A712: sE®mPSo] H
Bt ol et ch & Bk, ®ikE 2 gladch

4. ERGEHi= SAMMB( 48 ~68 ), REM( 65 ~98), BREH( 98 ~
11R), B 11A~1H), B/ L KIEH( 2B ~3H8)2 A4 3ol 58
EE 8 ¥ 5 A4t ESBS B KB 14~18.6TA 11 ~1813A
A dojun, FEIHE= 1280

5. ZFEIS K 18.0~21.0ColM ALRE 308Fd £ 1&) 283
Aem, 4A]ZH 15@ Tkl 8 15, 8X| 7t30E o) JEH, 1647 252F
of HWETH $hidE, 302 Fo] DR ST Hodon 13U ¥ ®E
171. 0um®] 7] BMEH shEo T A Astdr},
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EXPLANATION OF PLATE ABBREVIATIONS

Ct ' Connective tissue

Det : Ductus efferentis testis

Doc : Degenerating cocyte

Dsz ! Degenerating spermatozoa
Eg @ Eosinophilic granule

Es ' Eggstalk

Lu : Lumen (Acinus)

Mt ! Mesenchymal tissue
N ¢ Nucleus

No ' Nucleous

Oa @ Oocyte atresia

Oc ' Oocyte

Og ' Oogonia

Ot @ Ovarian tube(Evacuating duct)
Rs ' Residual substance

Sc @ Spermatocyte

Sg ' Spermatogonia

St . Spermatid

Sz ! Spermatozoa
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EXPLANATION OF PLATES

PLATE 1

Fig. 1. Transverse section of the multiplicative stage.
Fig. 2. Transverse section of the early growing ovary.

Fig. 3. Transverse section of the growing ovary.

Fig. 4. Transverse section of the mature ovary.

Fig. 5. Transverse section of the ripe ovary,

Fig. 6. Transverse section of the ripe and atresia oocytes.
Fig. 7. Transverse section of the spawning stage.

Fig. 8. Transverse section of the degenerative and resting stage.

PLATE I

Fig. 9. Transverse section of the multiplicative stage.

Fig. 10. Transverse section of the early growing stage.

Fig. 11. Transverse section of the growing testis.

Fig. 12. Transverse section of the mature testis

Fig. 13. Transverse section of the ripe stage.

Fig. 14. Transverse section of the spawning stage.

Fig. 15. Transverse section of the degenerative and resting stage.

Fig. 16. Transverse section of the recovery stage.
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Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

PLATE I

17. Induced spawing by hiting temperature stimulation,

18. spermatozoon

19. Fertilized egg.

20. Release of first polar body, 30 minutes after fertilization

2l. Formation of polar lobe, 2hours 30 minutes after fertilization

PLATE IV

22, Two-cell stage,5 hours 10 minutes after fertilization

23. Four-cell stage,5 hours 35 minutes after fertilization

24. Eight-cell stage, 6 hours 10 minutes after fertilization

25. Gastrula stage, 8hours 30 minutes after fertilization

26. Trochophora stage larva, 16hours 25 minutes after
fertilization

27. early umbo stage larva, 13days after fertilization
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PLATE I




PLATE 1I
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PLATE III
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PLATE IV

_39_



	표제면
	Abstract
	I. 서론
	II. 재료 및 방법
	III. 결과
	1. 상대성장
	2. 생식소구조
	3. 생식소 숙도지수의 주년변화
	4. 생식소 발달의 조직학적 변화
	5. 난경조성의 월별변화
	6. 생식주기
	7. 초기유생

	IV. 고찰
	V. 요약
	VI. 참고문헌
	사사
	EXPLANATION OF ABBREVIATIONS
	EXPLANATION OF PLATE
	PLATE

