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WNGEE H5Y, Cycling sinensis 8 HFER M, MMARGER o
SEAIFE HBEHEN BTEEES s FEESHL

1. s AREY FHBR  bmds 2z A KEME 42
o FEEE W SR NEos, KR Ed JERY BRRIESE M
B lom o|E Y WELERrH AFEMRRS #EES .

2. ATEM HIBES 420~ 600#mEZ  WH§ 57w _LEEE  30~40£m S
BMEMAE FEE #Rslo Axm olE LEA ThHAe S0smTAL KSR
BEMM o) T BES A A= sled, Thez 80em A IH
B rwipslaEs ETELS Mo, TEL oz EAIR MM BER
#eol ML 260~ 430pme| FAE FEoE Ho UdEh
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A ol @mE Aele 19824 10 A%H 1983 % 9 A7k BN
& slgs e (Fig, 1)dA EEY 2T @HsdeH, 1983 4 71
3 8Hd+ A% 3EE EESFATH

Helz fwa fagad &E 3.5 ~6,0cmel 30MEfEE (TEE &t
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Fig, 1 Map showing the sampling station,
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(1) fagael A
sy . 9 MBS Vernier Caliper 2 -l—(l)—mmﬂ]-z]. ATER - -HE

B EjEEERS 0lgr HEA7A msEstela, HEEEEE  RES
RS bme KBEY B0 ERS Blestgdeh, AEFEEAERER
L NEGO e AREEES Y ( Webber and Giese, 1969: A
£, 1976 ) 24 vebdch

Fig. 2 Anatomy of Cyclma sinensts
A:Anus, AM: Anterior adductor muscle,
ES:Exhalant siphon, F:Foot,
G:Gonad, IS:Inner gill lamina,

1S: Inhalant siphon, L:Liver,
LV:Labial valve, M: Mantle,
0G:Outer gill lamina,

PM:Posterior adductor muscle,

U: Umbeo,



20 JrUEvatEry ik
VIBETES] ARl sk AR (Fig, 2 ) BOE i3k
Bouin's ol 24 0% [ #% Wikel Paraffin URike  wel
5~6 #me MU ubEel YfE  Hansen’s hematoxylin 3} 0.5%
Eosin 0.2 [r#qfestgda, srtidie Hlgs Bolstsl sistod
Mallory triple 4+ ifrstslch.
AR /e L& #ifstol $lgbed AR SEU A &
o] ol SRMERERES ek HEH 1,500 MAS] BBEL Abistxm
BiUSHIER ( Pearse, 1965 ) 22 #£68ld FAEE(LE HAfstadch

(3 L-rREEEIN) Mk
nige] il SrelA 2 x 3 x 4mme] a7lg AN U R sk
4T, 4% glutaraldchyde ( phosphate buffer, pH 7.4 ) ol 48R i
B3t %, phosphate buffer 2 3~ 4[d F-£3 43 etanol series
5l acetone © 2 firksle] epon 812 BAH ( Luft, 1961 )l skt
41183 #El=  Serval ultramicrotome © 8 ¢4 1 am 542 Uy
& e toluidine blue-borax 2 #:fhdle] FEBEAMEICE  LfERE
BE $ME RHstz EEURS abEo]l  uranyl acetate 2f lead
citrate & 4 74{t ( Reynolds, 1963 )= 3l«] Hitachi HS~7S(50KV)

EfEEEe R BIEsAh



fia R

1. AEFERS NMEE

bR MERBed SRS NRES AR Aafsld dth
AR =l e AFEHe] Bagel el ARt KBS 5B
My R e & Ehislel BBl ABRE AFERMA- HERNZ
¢ T ddrh

wERsE dak gHs Hel AREY KEs < Az kEe
L7l BOREESE o L RKBE, 7R e E=x XKB&ed

«)5 e,

2. A:TEEE S Bl

AsEEe]  fiBES M O WEEA EEEY 30~40 #mo B8
BlitE b2 #Epsle] glom, o] LR ETHOE Mallory Fefo
A4 fmes gmse mpmes KA dn EHE 50 £m Sl
FEEEIERS R FE 80 pm TS LA RERMEEC] el
ooz FTEE Moz, PEL ez dilv KBS BREEM
o} A9 B#REER BFEsA Bl 260 ~ 430 #m Tl MR &
e Es st ek (PL.1, Fig. 1).

of iSFEMESMEIR S R ACE RBY dele FASY EEESE B
Fdel ozl e obx o

fEfR ML BESEES W AR ARZos RS o (hHEtE



o] 9t kiRl A MRS EESH] el N LRAlA ARAR M
fiiizo] s, ATEEsF BaEde] ool A REE Wk,  BFsl
KR RS

HOB - L vhxd ol AWEES o EMsEe wstd, o
% mifg slel et wtel A EESAHA amMAREY SRI Il
HE 5380 & e}

3. AFEMIR OB

1) 5Bl

e 2wl ax e FEHBY BENEoz #HBSlel Uxn B
A E e CIBVLNE O A bRl HEsld m® S NEE BEl
o ARSI U9t SMEMESE REeld Ritel T~9pm ®
A, 5pm 279 zn FRY KA 2 FHd d MREEZ S
siedet (PL. I, Fig., 2 ).

SRE) eS| AEFA B bellM AREFE St 2

rr

SR O MM

Ol

ol Ha FEHAAA izl ¥ M E HEEL Zvle 20
~40 pm 3L =W R RS el BEslY R 2
gk o 2 Jebde, BRde Y £F Frhstd =8d T e
5 frEslgdon MEEEE e sbmelch ) gErbolol AMER
Feikst BRMAREER Ha AsdFicds (Pl [, Fig, 3).

W IR SRS EuehEA e hRAB-E @l 2 kS
BEogw HFENR Ztvy (P [, Fig, 4),



g /RSl fREI &4 IS JHRl SREMERRE-E MIRES s
2 9% ESd, e A moke® SMELE PRAES
2 o msn SRS SRel =M BERisle] SR/ Ee
wae ek, olaje] AZle 70 pm FBEHTH (P, Fig.5).
JRHER S HERE S fHEEMdA HA et ow @M B2 5
tRel d % S sbrto]l BEsle] (IEFP on . olm 9 59 £3 A B 2]
asE 50pm ASNIE =He &S Asle 20 em, £ 8pm R
2 S

PRMRE Mk SRR AIROl SREmHEel FF At led, ¥
o FRMfRes =lun £ FAS] BRI 10 pme] @3 REE
o mow slgch BN SIAMIRZT sk e B
Kakel R &S] S HEEA R EE=lel ERsdd P,
Fig, 6 ).

SRR = PR EL BBl A AlS BRI T8 SIRMEs REL
2 so FREE Afllel S Jelly o] BT MEHqA= BERE
fial feiBke] oS EREA, PRl Adzs BERY &) dxn
Bl MR 32 8RS ReHe AT Afisld, L2 WY HEE
frol b, =3 SEEVE Abo] o KA LRMIFTERe FERtEBNARS
Aol vepta gkt (Pl |, Fig, 7),

olo} IR RS kA el dw EMEES Ml M
Ves| o}  BESBERfHel o)k —E ikl SBEMAEE] BRI E
faslel #Bd BEZ dxn Jodx, MRAIES ey WBREES



gl ( P1, [, Fig, 8),

gIHN BENEY Bt/ #1de wel SIEe o5 HMsEdx

gp % pHas —8 BESAS £FE A EmEcdw wEH

SiREe]  H#lERECl A AMb BaEshH A B SIS EEo] RaEsho

A ztgdel,  olsl KA LRIFERRS HAET 5 £8 JvElyted 5,

HNE EEREolT SREMARS SRl EAMFHS (P, Fig, 9).
(2) TR

BEE spatsl AEme HEE RERHA RIS MREFARE

Apololl @7k vebul Al Absked A KEMEEEC]  HA B oL

NEE B BEsle] SRl odsd=s (PL, Fig, 10),

HEMEES REe 8umgika ShEMHCA AL ol ML H

$ste e 5~6 pmAEE M KK E Az EN E

Hirel pEmEEol vebyieh  olwl WMEAEE  Abolol= A4 (LRIFIER

ol FEMAH LS HFREMEERMESe] ety

et madEd el HRARE PRAKBF R Mpldifaeh MRl

fmol #ERB el EROAEFIZ SRtk

FEEES MU &Edod et AE Sebdlch (PL, Figll),

oldle] MEBMEEL Zrle l10pmAT R FEMES =64 & F

Ae 9oy #RHEe] FTEMcH

AN LA BREARSS PRARS @ FREREME, B

TRAS MR, el fEMEE AUe Zheh

EZ HENE  Aboldle ERACHTEEI GFREFRMARS] HA %

,12A



# =t B4 (P, Fig.12).

ol b7+ e MW ESS AR BN EaEsErtx EKEE ol
FOREME REClS BEEolA Y BEE mhxl MTEol M)
Al 2sbed YA R gl Aol FEmslger  ( PLLL, Fiell3).

R BT EHe MESELRY Bin, BRe AEBESE
A Hape olFe S MYtk  EBEFY EEe sSuem, B
L 20~22 pmAEe] Atk MAKE EH BEHBRT KBRAME X
Melfeas FREERARSS A FHehE + dddod, BENE
3 e o $ ZmsE s (PLI, Figl4).

Wgo) dolvhwl  MHLNERC T@Elel A Mred Ad md
U kiR B K AEol mgskel MRS Ee B ¥
A sl Ak ( PL, Fig,15,16).

£FS A4 Bes o4 @EEs=Ed EeEsldd REAE A
=AY B MENESe] SuEsty, FMLMEMS  Fe B
i Se BEaxe Smsatel MEMREC F vhebyiet ( PL.
I, Fig. 17 ).,

4. BIEBEN BE
(1) 59 FrlAR

WIHERE e AL SMEEl Faeh SERE Al BUEME
Mol Sl yoith  MEE osmic acidel SMZvd  [RE N
3 EAHES 4 2 SIRERNC] vehdie SRS sty |
AR A Al BRI BUBEeE 4q SWENSOIFH



sk edgleb (PLLI, Fig, 19).

RS SIS Bt BN TE MK geds F
A% I (-, Sl MUEKOZ s VERS Mol
W el Bfestn Qo) owl, BRELERS 95 MOl SHW A%
o B BlE R, MEEME STl HM WSt B
o2 sy lsith  mitochondriat AEEG el B fHESH T
( P11, Fig, 20),

ghge —EMoz MkHd wder WEMMMC IERoZ I
B owt i dAsel gich( PLIV, Fig. 21,22).

pime. —gMoz Mmse BN REfel MAsld Mkez
Jeber ( PLV, Fig23).

METE S REERS SRSkl Hfetn, mETEBNS B
BRTold Hmstel WHEOoT Kol Zth  ABEIMOlE AMET
wr FEHES mitochondria sb £ BfENT m AT P+ o
b ( PLV, Fig, 24),

(2) KBk

RNMEC] w Lol AR RS oSt el 5]
d Hol H% AL Hmdl: kel famldl nE AEEA M
SREE ke BEdel whel B REAE B old (1%
gag + wddrch

BEaas o3 mlsld SRR/ W %S ME@hec  fol
A, Hnel REHS oS SEd e MRERGE ke ke

—14_-



7b fiteskel ok

Hiflfagel WEmBRET At ¢ #E R#MpHEmoeE Ao AH,
mitochondria & 9 fHumos Bt HEH PONI BETON
oz s PLHE BRoz B4 FH@zYd @WEHEKT B
slgiet  ( PLV} Fig.25),

gk %o ke Mt EAEd #%3 Easidd. EJEY
sie sz e #e BB Bl o8 4o A

( P1, V], Fig, 26 ).

Golgi #8v e HEH siztolol fHESTIE KmEET  BI A
Kt s (PLVILFig, 27).

sl K Alde R#ic® 7 KRB B3 kil L#e
ehtke] KRS ErEES £ F B4z EASHAC B
IR 1% G FENEA ol F Eeide 9% FAUsM
NEoE R WKEES stz glod olF #ifkc MMM s

o 4o Qadrh  ( PL, V], Fig, 28).

5. SRS AAIRHE

SRS R Bsssp ( Fig,3 )T »a RHEWMZ #A@std 5
FO10 ~ 30 pm o ORAMMEMEES HEBUEEEF MY Ech

2~3 Hele I3 10 pxmo|ute] SREMMSol A& sk 2R
rEERd T 4 A5 eE IR 20 ~ 40 pm RS M SRREMEAR Sl
Higlsksl Azt 5 Aol Ao-EdA HE 50 pme] BHT  SRAHMRAR
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Fig. 3. Relative distribution of various size classes of the egg in
the ovary of the clam, (. sinensis through the reproductive cycle,



Fol uebuvin g Efol Fadch. 6 A SEMMECl SR
S WkstI 70 #mol AR HEBASIEC] Z# WHEEZ  fafEsEth
SRR 90 pmol At HEHMHIEE TH HaEYH 8HARY AAH BHE
BIAS o) 7o, o5 TEMIMEL 9 Adl Eold FAS HHU

2 el = FREMAE ST 8 OREEMME Sl R4 MWsld KESe] R
o BR=E o8 2A7kx B BEMRES SPeMEEe]l  masht
MRS MiLRE ox, MEIESS A4ds EES~  fEs o

6. AFAR PR ER

AR SAEERERMT Fig, 49 o, o 3ol 2 AelA 3
Hell ol2HHA Folx7] #4ifEsld HIHe 8 Hel, ¥MHExw 7 Ad BE
3.8, 36.7% RAMEE dvehd#, 9 Bdls A%3] 2ol 11 Ad e

wR b woth EmMERERKE ABRENo: BEY SME o
s AY —&sdh

7. & A #3

gREE o REHe SRR o 5o AFEMLE AMEmes HEY
R OSRANES SR, EM, SRS, s, RIERE, B (Fig,
5)2 WAYE T Udth
1) AZiE7ER( Multiplication stage)
gi% = MEE REEe] 250 ~ 700 pm =7+ BHEY £B
o] /o m HHEEH, olE B REEERAA SRMES M
favt TEES SRSt B vt delvdes BEA AE L HE
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Fig, 4, Monthly changes of gonad index of the clam, C. sinensis.




sajel A9 AagEdish 2 ~3 Aol MR FERI SRMEEEE Je}
Wi ddet.
2) FL=HA ( Growing stage )

SR MRSt MERMRES 88 kMt ME&s SEEERERS
Abololl A SRRBMERRSH MM HRsle Bz PEERs SR LR
LelA 2 ABFes EHSEA SRel HRST R R bl S A
BRdd A FEARY ABIoz FEHe sbe, FHET 2AE
debd 2 gl ek

BRI RERE bl s MEMR, BadE ¥ MRt sge asiA
ERow EH MRSk BRiRA, oldl ifte ABLE A% RBEed
WiRc A3 #HEeS Hol ABEMoD HEERFIC]  TTEEH o}
of Bfiv 3AYH s 6 AKAXNY 4 ~5Hd HEe] /3 E
&3

(3) FLFAM ( Mature stage)

E T AFEMfSe] A sl SIEAECY  JPE/ N ROl A
HEER T0mm gike] SEBY SRMEEC]l Jelvsl AFbekd i
S L, mESEARC T BEMREY MMkt BE¥Es Eose dd
WS MMRY ®EE ol BBRTEEZ S A9 EEgleA
4iRte RAR EEsdsh ol SEs Ko, Kie ¥As
< =+
ol WA @8+ 5AYH 8 AkK7A WEHSH, 6 ~7H° B
B ™, o) AMEE MRS HEAER SobH .
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Fig, 5. Gonadal phase of the clam, C

sinensts and monthly changes

of mean seawater temperature from October ]Y82 to September 1983.
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Mulitiplication stage, : Growing stage,
Mature stage, B3 Spent stage,
Degenerative stage, []IDHH]: Recovery stage,
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4) il ( Spent stage )

7 Aell AolgwA A ZERMBFe AdsT] HBfEsld 93 W
w7tz Agsd ERMe 7TA FEYH SHER7AAY. KkAtEd —
o sEmEMESe]l NENY BASIE o, of EY KR 21
Colld 25C HAd-h

(5) R1LEH ( Degenerative stage )

B % ERERENS BA kpbsE KBTEe MBEMSECL
dolvt b BNsEH SEEBE FHESY et MBREES A
BILERE 9 AYH mfEdA 12 A7 Aldsigdes o Bl SE
e mRKE EME A

(6) 107 #A ( Recovery stage )

HHi R SBEE MY SRR BER LRSS HAfEste. 5B
o RS NgEo) BEsCl fhfEstd A MRl IEEZ T
Aok 3 EREHAE Abolol KRG R BRKIR Sl
i sgaA A gigdes oleigt KAl 12 AFE 2 A4belrt EH

s »9ch,

8. W HE [7] £8
FAEIL & 390 ERAFNA 19824 10 el 2 {E#E, 11 A4l 4@, 12
A3t 1 Ael & 1{E#rt  HEREE#R G
MEHE [T R80] P AR AR T AT, s TREB FE
3hol of. #EtE AR R NREEECIA = B0 SRIEMARRSL 4083 SPREMEMR-Y  AEESEH
Ao M R el A REMRCT disistdd (P L Fig,18).
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BE REBWES Kool @AM SEESols 15 AgHEel FEH
pelebe Aol #WES UtH( Giese, 1958 ).

4Rl ol wmA Biisid A EEFUVoER M=l e sl
~f80) SEMAs AFEE R Addde ez HESHA Ao (58S
1966 ; E¥%- ®m¥, 1970 : & - (L4, 1970 : BMHE, 1973:3, 1974). 53 AF
%W, Pinctads martensii (ZF, 1972 ), J4AH A, Corbicula fluminea (7 -
88, 1980 ), N 25|, Fulvia mutica (5k - %, 198 ), &2}, Twbo cormtus

(%, 1983 ) &l & KMkl FRESNRse]l 4R 3 47Ed
f#E P8l @FEshA Jeldoisb EFERe &Fsl g AAE B
T MoEg ulPo] ARE P Al #FFdl Adse —Ee EFMige
st dodeh shrEe Av s AEE &F okl kouki&st
Mt Epr AR Bo| AN BEEC oel & WmBlst ol AmEMR T dGE
ol =2} Hap BAHZ U= A2 Hop ofF Mgyt —fE  HEMER
2 FE

THABE Kol iEHER#Mols HHE l:leold Fis ¥ FHMQ
BRpEEe] oz fEd webAd v bl o8 ke Esb Lo
3 ¥ s]o] 9t} ( Katkansky and Spark, 1966 ; Naidu, 1970 ). = Z#<l
Crassostrea glomerata= (Egs>} o]l =g} -+ ot== ( Dinamani,

1974 ), 53| 7helojfEe el o84 ot chEAl Jehdde #E
sl b (h#, 1943 5 A, 1976, 1978 a ; FEE - &, 1977 ). 7HF 9

-22-



Afel vt £F ERE 4 ddch —He @E#dA  #EEssr et
Ui dee 2 o4 ddEd ol RS iEF#Mc] (mg= T, Cassostrea
gigas ( Katkansky and Spark, 1966 ), 7}e|u|, Patinopecten yessoensis ( LA,
1943 ; FLF, 1976, 1978 b ; B %, 1977 ; Ropes, 1968 ) FollHx de] o
2 olch HMEFSE —RHIoR WmESs A oluw ke Bifkshe
Ae o2 EHok ¥ K@zl Bx=h

A FZF7, Pinctada martensis ( ZF, 192 ), F8 A, Cioma intestinalis
(®, 1979 ) o ZEFo IIMERAA TR o] vepdotm HES o
ded, & TR SIgMEdAE B EHEAN FAY £& BRe

919 eh.

AELR (2, 1974 ) oF &b, Turbo cormutus (Z5, 1983 )eoll A #HES v}

4

ol

A EFERSY AR EE LMY KE S HEBRMARZA EEMER
ol Refutfo] ot HFRUBERMAE-T AT sed ST A¢
A= olo} MELIGe Mellory triple Hufao] FRifvels] @ ENEE 5
@7 £ -THE fter FEL Moz HAMS = SErEgs A gms
o= HEEES BT T ANk wetd olE B B Bo 43
Re MBUKHMCl s, RBTF Mt =& Ft ALR A 7} 5 of
Zl =,

SRS R =& SPEWAe] Ml BIs Takahashi(1978) & BE
3ol Todarodes pacificus o SREYWHS MKl BB PR A HEEFHHE
o] SPEMEfECl BKEo] FEWE=E AMsEc AT SFEYHES MiEpHE)
ole]  FRELIAS] AR Smslel MAMREA BES= TR A$E



&k gl oh

WRMES SEWHE SRS I aME e Gelgi fao} WEI 08
167 olebm #ssl ¥ gl ( Bedford, 1966 ; Coggeshall, 1970 ). AEF
(%, 1974 ) &} 4}, Twrbo cornutus (ZF, 1983 )2 AT WHRWHL HH
o uEE SIEWHEe]l RikElel SIEMRAMAA HA ZA AT B
st Yk sHREel dAAE EES FRMES IIRel EMEERE b
&=l Aol olF M AMESY HE B3 LB WHe Bk
= A3 EEHEgAA SEERC] SREAA A R SMREA
of Ssld o, BYRMBMGAAT  SEBERC] KEE M HA #®F
o8 FHsEe Foz HEMREANA SHEWHe NEMiEE HRE A
Birsle] MHAEPCIA Hi2 T @ker AmEs Aos 47Asth
CEKEFY RS BokEE AR Hyriopsis schlegelii ( Ffh, 1964),
A2 (%, 1974 ), $3o|, Lymnaea stagnalis ( Rigby, 1982 ) ot 42t
Turbo comutus (%, 1983 )9 A BFE#SFEFEAA BFEEs b8 T
oo Emoez EHSE Asssr BaRld v FZFEE T3 ETEE
7 @A Jehdot® #@Est o ok b HAA R AR T Lc#te B
wEE e 5 HsoZ Jehdzm dov AEEE BEFEEST 4 ¥
A Jeldx: e Aoz o Efue WwH MY ERJ e Hew
4 Ag 4 glgdon, ofE WESY HBH HHA Wad FH RS
of & Aoz B

SERE T IRl fIEsled o8 E BRRKReE #m < mitoche-
ndria o] M WokE HAMES Hyriopsis soilegelii (F®, 1964 ) oA



5@, =3z, Mytilus edulis ( Longo and Dornfield, 1970 )N A X 51{#, £
b, Turbo cornutus (ZF, 1983 e = 5@, HAoLE, Crassostrea

virginica ( Galtsoff and philpott, 1960 ) o4 4o 2 #Hiksle] lvd

o

& 7tFEelde 4189 el mitochondriarl Hko . BEFISIT &
gRd 4+ Utk

wRBwe AFMEMREEET EPd I BRERNY AMNRSERNo:
Aol 7H3 weo]l wE=lT 0o (i, 1959 ; Loosanoft, 1962 ; Dina—
mani, 1974 ; A, 1976 ), o] Aol we| (##W, 1976 ), YHEHH ( Webber
and Giese, 1969 ) %o] U&=z i, AWBEHERS T ARLWEY £
Mol #4532 9ok ( Euler and Heller, 1963 ). 7} 5329 A %%  E5
A7 REKBRSI A —Bstn el AREE BEo] KEI ®WE
b BfR7E dgE o4 7 dslth

REE7k= #Ed 7Y EHHPE BEX EB#Hdds 7R TAYH
10 LH7AAY EHRERAA 85 e EMse AT BFIx (K
fH, 1966 ), 199 KBS 28.4~29.4Cetxm o Felvet CIHE A
2o] EHHie 88 TAYH 10A Lk oz 4toletm  H#EEIR
Aok (8. 1971 ). 7FF=Y ATIERF 2 8454 B BIRE 19754 7
Aell A 10 A4kelel A stm 9l (¥, 1975 )& B« o] HAHlel diEh
B omadAdY ESME #EY T dod, & BEAAT EHNBe KR
of 20Cktez LtHile 7H WAEYH 97 WEHoR xS EMK
B 7H PHYH sAXEZA EMERERENS BEdz AY XK
= gl ek
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Summary

The structure of gonad, gametogenesis and the reproductive cycle of the
clam, Cycling sinensts were investigated mainly employing photomicrography and
electron micrography .

The materials were sampled monthly at Seongsanpo, Jeju Island from Octo
ber 1982 to September 1983,

1. The gonad is located between the mid - intestinal gland in the
visceral sac and the comective tissue of the foot, The ovary is composed
of a number of ovarian sacs, The testis is composed of a number of se
miniferous tubules, which form the tubulan structure, and the epithelium of
the tubule has the funetion of germinal epithelium,

9 The outer wall of the gonad is 420-600#m thick, and the epithelial
layer consists of simple colummar epithelial celis, which are 30 10/m thick,
Under the epithelial layer are sequentially collagenous fiber layers, mucous
gland cells fibromuscular capsules compacted by collagenous fibers and muscle
fibers, These thicknesses are 504#m . S0pgm and 260 ~130/m respectively, The
upper and lower fibromuscular capsules are arranged of vertically, and the mi —
ddle fibromuscular capsules are arranged of longitudinally,

3. Undifferentiated mesenchymal tissue and eosinophilic granular cells
functiom as nutritive cells in the formation and development early stage of

germ cells_

4. The oocytes reach approximately 70#¢m in diameter seceded fram the



yolk stalk, the mature eggs were about 90-120#4m.

5. The plasma membrane and the uncleus membrane of oocytes are compos—
ed of a double membrane, Accumulation of yolk granules in the cytoplasm begins
in the cortical layer and diffusion occurs outside the nuclear envelope and di-
ffuse towards the cortical layer,

6. The head of the spermatozoa is approximately 5im in length and its
tail is about 20#m_ The conical acrosome at the distal part of the head is
distinguished by two regions with different electron densities, There is a eclear
space between the aerosome and nucleus = The flagellum of the tail consists of
nine pairs of microtubules at the periphery, ome pair at the center fiber, and
four spherical mitochondria form the paranucleus around the centrioles,

7  The development process may be divided into six succesive stages :
multiplication ( January—April ), growing (March—June ), mature ( May -August ) ,
spent ( July —early September ), degenerative (September—December) and recovery
stages (December—-February ) .

8 . Spawnig of C, sinensis occurs from early July to early September
when the sea water temperature was normally above 20 C and its peak spawing
occured from late July to August

9. The hermaphroditic were eight individiuals among the 390 individuals

examined,
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EXPLANATION OF ABBREVIATION

a . acrosome nm : nucleus membrane

ar : axial rod no : nucleolus

av : acrosome vesicle oc :  oocyte

ax :  axis p.cen : proximal centriole
cen : centriole pf : peripheral fiber

cenf : central fiber pm ¢ plasma membrane

cf : collagenous fiber sc :  spermatocyte

ch : chromatin 8g : spermatogonia

cp :  clear space sgr : secretory granule

d :  desmosome sh : sheath

d.cen : dijstal centriole st : spermatid

er : endoplasmic reticulum sz : spermatozoa

fme : fibromuscular capsule szn  : nucleus of spermatozoa
g : golgi aparatus szt :  tail of spermatozoa

m : mitochondria t : tail

mc : mucous glani cell \ : wvacuolated empty substance
mv ! microvillus vm :  vitelline membrane

n . nucleus Vg :  yolk granule

ne  nutritive cell



Plate

Fig. 1.

Fig. 2.

Fig.3.

Fig.4.

Fig.5.

Fig. 6.

Fig.7.

Fig.8.

Fig.9.

EXPLANATION OF PLATES

[ and [ are photomicrographs and others are electron micrographs.

PLATE 1

The gonads are located between the liver and the outer fibromuscular layers
compacted by connective tissue fibers and muscle fibers beneath the epithelial
layer. X 300

Ovarian sac of the miltiplication stage . Note great proliferation of small
oogonia along the ovarian sac wall. X 1200

Early growing ovary, Note small primary oocytes along the ovarian
sac wall, X 300

Growing ovary, Note the yolk stalk of the oocytes attaching to the ovarian
sac wall, X 300

Late growing ovary. The cocyte connected by the yolk stalk to the germi-
nal epithelium. X 1200

The ovarian sacs of mature stage. The mature oocytes fill up the ovarian
sac. X 300

A ripe oocyte in the ripe ovarian sac, Numerous yolk materials are seen
in the cytoplasm. X 1200

Spent ovary. Notes a few discharged oocytes which are in the ovarian sacs

after spawning, X 300

A shrunken svarian sac of recovery stage. The basement membrane in acti—
vating and the cogonia begin to appear on the germinal epithelium.

X 300
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Fig. 10.

Fig. 1.

Fig. 12.

Fig. 13.

Fig. 14.

Fig. 15.

Fig. 16.

Fig, 17.

Fig. 18 .

Fig 19.

PLATE 1

Section of a seminiferous tubule of multiplication stage. Many small

spermatogonia occur along the germinal epithelium of the seminiferous

tubule. X 1200

Testis of growing stage. Numerous spermatogonia and spermatocytes appear
along the germinal epithelium. X 300

Growing testis showing spermatogenesis in the seminiferous tubule.

X 1200

Testis of mature stage, Note spermatids in the spermiogenesis and spe-
rmatocytes along the wall of the seminiferous tubule. X 300

Late mature testis. Note the enlarged seminiferous tubules containing a
large number of spermatozoa, X 1200

Testis of spent stage. Seminiferous tubules become withering and a few
number of undischarged spermatozoa remain in the tubules, X 300

Testis of spent stage, X 1200

Testis of recovery stage, X 300

Hemaphroditic gonad. Showing few young oocytes present in the ovarian
sac wall and multiplicating spermatogonia occur along the germinal epi-

thelium of the seminifercus tubules, X 300

PLATE 1

Electron micrography of a part of oocyte, Numerous yolk, lipid granules
and secretory granules are seen in the cytoplasm. Microvillus are found

in the vitellin membrane, X 5800

_35‘



Fig,

Fig. 21.

Fig., 22.

Fig.

Fig,

Fig.

Fig.

Fig.

Fig.

20,

oo
o

24.

25.

26.

27.

28.

Electron micrography of oocyte. Numerous endoplasmic reticulum are seen

in the cytoplasm. X 4200

PLATE N

Electron micrography a part of oocyte, Note numerous vacuolated empty
substances, Lipid granules, large yolk and mitochondria found in the
cytoplasm, X 5800

Electron micrography of plasma membrane, X }7500

PLATE V

. Electron micrography of nucleus membrane, X 14500

Electron micrography of a part of oocyte. Numerous variety size of yolk,

lipid and endoplamie recticulum are seen in the cytoplasm. X 5800

PLATE WM

Electron micrography of spermatogenesis, X 4200

Electron micrography of spermiogenesis . X 5800

PLATE M

Electron micrography of spermatazoa head which is covered by a sheath and
centriols surrounded by mitochondria. X 17000

Electron micrography of mature spermatozoan showing conical acrosome,
nucleus, and centrioles,

The centrioles aggregates of 9 42 fibers. X 21000
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