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Reproductive Ecology and Parasite of the Venus Clam, Cyclina

sinensis {(Gmelin), on the West Coast of Korea 1.
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Kunsan 573-701, Korea

ABSTRACT

We investigated the gonad index (Gl), gonadal
development, the reprodutive cycle and first sexual
maturity of the venus clam, Cyclina sinensis by
histological observations. Samples were collected
from the intertidal zone of Komso Bay,
Chollabuk-do, west coast of Korea, from April 1998
to March 1999.

This clam is dioecious and oviparous. Monthly
changes in the gonad index (GlI) showed a similar
pattern to the reproductive cycle. Ripe oocytes are
about 90-100 pm in diameter. The spawning period
was between early July to September, and the
main spawning occurred between July and August
when the sea water temperature was over 20C.

The reproductive cycle of this species can be
divided into five successive stages: early active
stage (February to April), late active stage (March
to June), ripe stage (April to August), partially
spawned stage (July to October), and spent |
inactive stage (September to February).

Percentages of first sexual maturity of female and
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male clams measuring 26.1-30.0 mm in sheli length
were 53.3% and 62.5%, respectively, and 100% for
the clams > 41.0 mm.

It is assumed that both sexes begin reproduction
at about two years age.
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7}z, Cyclina sinensis (Gmelin)= %33}el] &
s Ag ol EA TS, FF, A2 A B
53], el A A, daled side Yadd A4
3lvi (Yoo, 1976), A&E o F2A7] AAE 53 A4
gel @ 2nE FANL FA Jleridel sy He A
83 kel A ol Folch. ey H d=s] 3
A FEs ARz d) o5 AU d= A
ZEl Qe ol e F4 9 st AdE Hof
Az x& AAeldt. AF7A sHFHzAd FF 7=
Abe A2 s ZApt shrEr e 271EAs 354t )
ez dEarEd, d54d ¥ A4 (Choi, 1971;
Choi and Song, 1973; Choi, 1975), *J457](Lee
and Cho, 1985) %°] Rl 1% ¥ A#F Y7
AA7] ARE A g A, FASE Sol Ad=
wE A Qlz] ok AA oo mibA B zAbe] FA L 4
27l #FJdE fe A dde o YN FIE 24
A, APl sAdsls] Az AAEY =201E 4
8 223 2EE FolAsteA AAsd TNS=EE
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Zoste] AAFA U BB AR A 2ARE AT
ek,

ME

A% Azt 19989 49%EH 19999 3974 19 7
of AA AHetEx= 33T H<bd Al dickFig. 1)l
A 2+ 16.2-54.3 mme] 727 {Cyclina sinensis)
2 ¢9w= 40-50 AHAY A std Agsidc. AP
Art APz $74 AR Adsn AA YL )
b4, Zha, ZbEE Vernier caliper® A slgaw, AF
%, 25 %, %3 %2 chemical balance® &% 3s}git}.

gY e zAdH 2A4F s NPIANE, L5
. 44) #9018 A5t Bouin §) 24417 34
¥ F 24 ALFY SAste]l GHzsk 23t BB
Paraffin ABwoe=z 57 ymE JIE5HHEE S
Hansen's haematoxylin® 0.5% Eosin®| ¥]3%43}
3, AAzAH ZFxA& 2437l $3 Mallory triple
A4S Wyl

A 42 (gonad index)v= Mann®] & AH§3tod
et & AR AL 8 AR 2AFRE o4
ste] QA4 A a9 F, 4 jAdE dd o
A 7R E gl 4= A4 ot AR )
FAE F FHE F MAISE el 98 AL
(GD & dgich AL dddAE bER
O=inactive stage (SO); l=spent stage (S1); 2= early
active stage (S2); 3=late active stage (S3);
4=partially spawned stage(S4); 5-=ripe stage (S5)9]
6 @Az 7R3

AR kst Al AT 4 ol 2]
(EE AWE FYS] AT FUSE 2AE 424 o
H 48%H  A=E A3 = 109744 A
16.2-54.3 mm<e ¢H 12144, $£H 120/4A4& d4d

fus

35°35'N

Komso Bay

35°31'N

126°30°E 126°40°E

Fig. 1. Map showing the sampling area.
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1. 7FEEAle) A4 9x 9 e

Argads Ageldz AAat optul A R4
Zye AR REs, Wge dFe BEsel
Sk ALY 2ot AAE AL ddel wre) o
d mlgsE Avlel dad dak 33 9356 et
o sz AMzAL A$AEE & 4 ok 2Rt A
A 4, %l 99 WA Anee Adstn Fy
o ARE7AA g, alFHAEA GAL AR, 2L

S e =5
2. AN A sl A4

AA A 2(GD L 3YRE A3 Frlste] 6Uel 2
el o] & F 7H€FEH M zFastr] AAste 1€ 3
A& e 3l ohFig. 2).

da g Azl AAAE Bd A E Aoz 3
’é_}?} A3 Ao wWikE 271847, 1847, g5
7], B, H3 g wE@Adrle] A4 5 A9
gz T2 4 e, o wedAEE F7
4& vehglch(Fig. 3).
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Fig. 2. Monthly changes in the gonad index (Gl) by Mann’s
method.
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Fig. 3. Frequency of gonadal phases of the venus clam,
Cyclina sinensis, and monthly changes in the mean
seawater temperature.

1) 27|84 7] (early active stage)

A Ag, das ded daadoer ofFofjo,
o] waardel AN el ddA st 2dFAE

on, x3 o] 2U|WHEd dRAEE] FH83
thFig. 44). 7 A%, i s A2AHo= o
Fol A el Aadde] YA 25 AU
So] Yehpn =& suE HEAEE] EHsIsitHFig
4G). o] AVl 7HFEAH AR ET] dak
¢ g A AAdE e vebge 27184
718 AAEL 2-4494 =P

2) %7184 7] (late active stage)

e A, AAgE el pxd FHAEE
A A EF Abolell A AAste i T 27
2 Uedd §, G W o
Fol Frl A%, wdst FUwUd Fd d=A
of e A3 d(Fig. 4B).

oy

70 A%, AaAd A i AU EE] A
sAzE | & oF ArAEEel ATz A wdsl
o opx] AW EE o] F=d, o]E F UF AR W
o AAEs JebdchFig. 4H). 7184719 AAELS
3-64° £3dslq}.

3) %7 (ripe stage)

ohAl o] A4, S0 Asels 5UNE 8Y7A] A&
2 715 Add AALE 7B AAZE £k o
A7Vel das AR Fd AAAEE AGEA sHel,
2439 W 90-100 ime A% W s dRAZE
2 715 A HFigs. 4C, D). 39 A%, AzAH
Yol = AP Eet AnAErt dA35 7hasEe v, o
g5 Az Wl v g dSAAER VS
HYA o) def YAie Hdz wdiE gt o] Al7]dE
Sue AzEe melz 3 vhx EH s2F5 Rokd o
el gl ch(Figs. 41, J). ¢ ¢, & NAEL 4-89 4
olo] Z&3}tgict.

4) Ry Akel7)(partially spawned stage)

dAe AS, dasddle g5 GrAETL g Y
E5o adel WAL A9 vlef Al FohFig. 4E). 7

o A4x AaAddue] i8] At BEE &40
Aage] AxAlgel 2HEste 91E 2 W7ol o 314l
tHFig. 4K). ¢, 4 AMAE wsh WAL 20C AF=
Aeshs 7-109 Atold vehton, Fatabvis 7, 84
o] lch.

5) ¥]3 9 u]3A 7] (spent / inactive stage)

el A%, el B ¥ AEQ 23 Yo A
Nask 349 H3), Ao, B8 AL WeE

Table 1. Shell lengths of first sexual maturity of the
venus clam, Cyclina sinensis.

Female Male

Shel(lmlzlr)lgth No. Mature No. Mature

(%) (%)
16.2-20.0 14 0 16 0
21.1-25.0 14 35.7 17 41.1
26.1-30.0 15 53.3 16 62.5
31.1-35.0 16 75.0 14 85.7
36.1-40.0 18 94.4 17 94.1
41.1-45.0 18 100 14 100
46.1-50.0 15 100 16 100
51.1-54.9 11 100 16 100
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Fig. 4. Gonadal phases of Cyclina sinensis observed under the light
microscope (A-L).
A, section of the oogenic follicles in the early active stage. scale
bar = 50 ym; B, section of the follicles in the late active stage.
scale bar = 100 pym; C, section of the follicle in the ripe stage.
scale bar = 100 um; D, ripe oocytes magnified in the same stage.
scale bar = 100 pm; E, section of the follicles in the partially
spawned stage. scale bar = 100 um; F, section of the follicles in
the spentfinactive stage. scale bar = 50 pm; G, section of the
follicles of the testis in the early active stage. scale bar = 50 um;
section of the testis in the late active stage scale bar = 50 pm; |,
section of the follicles in the ripe stage. scale bar = 50 um; J,
section of the testis in the same stage. scale bar = 50 pm; K,
section of the testis in the partially spawned stage. scale bar = 50
um; L, section of the follicles in the spent/inactive stage. scale bar
= 50 um.
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AAzzlel W F7HE AY AAzz ddz AT A%
sy, o F AN A= Azl (AE A4 YA
27} o} &8 (Fig. 4F).

F79 ASE Aol Erd Fo= Az H3IL,
A=A 58 AAHL AAz2 0 715 YR 4
g2 7|7 2A%HAe 2 F AR ¥dE AHaA
A4 42 AQAEr}E 4] EhskdchFig. 41). H
3t 9 w47 AAEL 99 8E 29712 ¥

3. HASEE

7WgzA7t oln A RE] Abgkste] A Y4t L3}
A He7be 47 93t 2AEE A= Table 13 2k
Abgh7) 7} AltE 7] A9 49 R Abgte] b d £ ¥
10974219 AA FA 74 16.2-20.0 mm9 ¢A
1217038 3 1200A 9] HAAE didez a9
Aot YA Fodqd AAE zz]shy 3BE FAsNY
Zh e FE313, o5 JATY FHSEE A
74 20.0 mm vgte} @zjoiA = whal, A st AL
Jepbx) ekskel. gy 24 21.1-25.0 mme) A A
A= ozlol 35.7%, 470 41.1%7F A4kl sl 4
3, 2+ 26.0-30.0 mme AA A= ¢, 5 3 50%
o] o] AAYAte] Fodsidon, 7zt 41.1 mm o4 A
7Vl A = B AR Fosgc dAz o, 5 AL
v =gt azjellA AAP4skel] Fefsta glov) 7o) ozt
A g sdsls $AA5) A4S 2y

o F#

o Bl olufs FellA, wW$-AHAY EE Gl AzH
of AP 2 7|7 FRE AFHA HelE dehln
lol, ztdelA AAF72 A o F2¥ dojztw
Azdd. Ag7i2 diie 9 247 AHaE
ZAsH oz AR At ostH A4yt wdsta A
SRS AZlE F2ol wobAr] Asle A AF
el AA dojvzn =i, o] Avlele Ho|YEAEE
FaE)el FHEAL, 28U & dFEAlel A, AH
S A7l b, £2o] vm Helrl BEFEE A7)
T A& ek ol 53 4 E 2 cHChung et
al., 1994).

ojuf sl 7o AT} Aol HoAsE oH 2o
2 $&(Sastry, 1966, 1968), Ho| o] 4(Sastry,
1966, 1968), ¥ (Simpson, 1982) & & 4 3lon,
WA eelon= dofEAle] AR, 32& 7] U £HA
o] AgHol g, ol 20| wi AP Abate] A
g 7zbe AAste ez Bise] ddokNewell et
al, 1982). & oA 7h7gze A4 dd 9 A
SA7IE o2 435 259 frabekAl 3-8¥7 34 &

< 9 Ho|7} TR AEH A A7l AY
Axlstar Qi wEbq AL ddd s o 9 o
A 9957 U FAo] Q= ALz Awdd,

A4 AdAFEEL diEEe] AAALE AY= &3
of $AsE FSojn), 18 A AA YAlo] o]Fof
Az B3 gtHGiese, 1959). Boolootian et

al.(1962)¢] 2std, di-Ee A A FEES A
IR WAFAAE deblx Sk § WA A7]d get (1)
AFAgbg(year-round breeders), (2) FAANE
(winter breeders), (3) 34| 4tghE(summer breeders)®|
37k WFe FEAG g & AelA sy
T 6904 9ol HA 4bgho] dojrim Qlo] B FL 3}
A Aol &g}, '

o Feo] WAL Hx T wie} 24, Z
Folgts Ixgts A2 8 Hxd AA3E A, &
o] oA 715l AAshE A5 1dd e el
7, A7 FelAE 29, ddA VFeAE dF
AR71E 7 §AE debdda #diRand, 1973).
7hrgzA et Ze]l wWge &3t whx"(Ruditapes
philippinarum)®} Atgbr]d dste] H 2ol o d7AE
of fl= whe} wmstglsdl, -2t A HChung et
al., 1994), 7hirie] Reles FFv|°HQuayle and
Bourne, 1972), "=r9] $]/4JE(Holland and Chew,
1974), a3 d£ HH(Yoshida, 1953)e] A4zt n}
Agg |@F W A E 7= g, 92 didA
T 29 A E 7hAE Aer Bl 3ltHTanaka,
1954). v} 299 A H-9] Adriatic Sead)A+ 34
9] AtglZl g shzlga BaEe] 9le(Sarasguest et al.,
1990}, #1& Z& Folgt dl= 9= Fud ot dF
Azl 7t dE2A vedz 5S¢ 4 e @5
A gAY A, JAA srgzAE 79-109 A
ofe] 1We] Agh7]E 7FA¥ (Choi, 1971), A& FH-3ll4
Mg zAE 7-109 Abele] 1W9] AbbE spAc o
24 bt A, s2A sHReEs e abs]
= 749 3&-89 Aeolgx waso] i sz
sl e fEveiabd dBAF B RS A7) Akl
AlZbelar glon) Atgho] 245 = 7I7k2 AWz o7kl
atel7b e, ole A dniet Abgte] WHH TAHSLL
o A&7)17bo] o el fHie] Sl Aoz Agdd
AlE 196 g Es A Slee 3 A F
2-33] Abghe] dojuy= oz FAHAC wepA sHygz
A2 AgdelE flsto AR 1744 44 6¥ e
10971218 odgA] Arlz AdAe Ao AdFAs
S ) 2 e e Bl 2 R S S i o o b B R o 7
HE S A3 dAAe dFad APe] a7Fue
F5 9] Adge] a9

7hrgzAe) FASE7 o 4 38 50%e]4d A
9] HAe =zV|E 26.1-30.0 mmE YERtz glEd

-3
i
Erey
ha)
R=
=2
=
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Choi(1971)= 7FF-2ZA(C. sinensis)= 1ol v
74 12-13 mm7hA] AAsie, 244 20 mme) 298
d 29 A¥chy sy o3 Azzriy B A
oA #HF& 24 26.1-30.0 mme] 7FEFEzAE of 29
A Aow FASW, 234 stz &, + AAE
of 23 e A4l shghshes Aoz Azhd. depA
Zta 26.1 melstyl AAMES AgsAEdE 7z
Agere] Z7talA Hrmeg $osix] 9o ¢hgch oigl
A ol&Fa] =71+ 244 26.1 mm olstet & 4 Qi)

2 o

19994 49 3e 20009 3971A A& F7F ske o
259 AAsla e P RAE ddes AH54 o
A7 A2 gl ZAsky o o P4, A4
adtgichAle] o2 A F7], FASEE ZAE

stRgzE AgolAlzA dA el stEgzie A
AF7le 2718471(2-49), F7184713-6%), €57
(4-8%), B-Eie17|(7-108%), =3 2 wE497](9-29)
o] A&l sebAlz PR 4 g9}

7tgzAe agrlE 423 94g dAE Y £
o] 24Co|4el 7HRE Astsly] Alzsleq 99 FE7t
Az Azl 7, 8¥olsich.

a3 ZpRg Y FH45=+ 74 26.0-30.0 mm
Aboell A ok, = 3 50% olifel AAYAtel ridstd
7+3 41.0 mm oAbl A= 100%7}F Abdel] Aodsla 9l
oh A A 50%7F A AQatel shatr] AlReE AAE
o 9y at 242 A A},

A2l 2

E e ey Y @7l 25e F oAY
B o74n A Yz A s FeA P
2 =gy =¥ 2 7= 19989 = At
Aok a7e) ALl od d7d A A
Holl =gy
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