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ABSTRACT

Gonadal development, reproductive cycle and sex
ratio of the purplish Washington clam, Saxidomus
purpuratus were investigated monthly by histological
observations. Samples were collected from May 2006
to April 2007 in the Gangjin Bay of Namhea,
Gyeongsangnam-do, Korea. The clams are dioecious.
The gonads consist of a number of oogenic follicle and
acinus. Monthly changes in the gonad index reached a
maximum in April and a minimum in July. Monthly
changes in the condition index reached a maximum in
June and a minimum in November. The reproductive
cycle of this species can be divided into five
successive stages: the recovery and resting stage
(June to December), early active stage (January to
April), late active stage (February to July), ripe stage
(March to October), spent stage (April to October). The
main spawning of the clam occurred in July and
September in Gangjin Bay. The sex ratio of female to
male was not significantly different from 1:1.
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Nz, Saxidomus purpuratusv= °|¥|=l] 7+ (Bivalvia)
W3k 5 (Veneroida) M3 # (Veneridae) ©l &3l O]UHJH
FE2A g, AE E T A7 g B2 olE
H2RE F4 40 mo] Efyg Abde] 4]l AlFel /‘1’—‘45}
™ (Yoo, 1976), d=rolld= i7te] A8 2772 2 3
7] ool 23l oF=r.

2] AAFr) e A A= FE V)R AETE AT
o AdFd) A ke S S3 7| E2ARE Al 4
3to] Faslo] ok 1 7k fElvetel AAskes 2052
Al B8t AG 2= wiA2 Ruditapes philippinarum®)
A 4 bl 13 92 A4 (Chung et al, 1994), B1Ex7,
Gomphina melanaegis®] 2F7] (Lee et al, 1999), ti
B Gomphina veneriformis®] A4 sl PrF7)
(Park et al, 2003), M3}, Meretrix lusoria®] A A%} vl
4 ¥4 (Chung and Kim, 2000), v}A|2ke] A4k As
7} 91$]4 A2t (Chung et al, 2001)¢] =&k ¥ w7} 9ich
T3, AF7kA Azofel #al A, Bad AL A
A g AR Sl #ak AT (Chung et al, 1999;

¥ 3
K1
et al, 2001) 7} Q3, AT B = YA np YA 5
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7], Au] S B8 A7 (Ahn, 2001; Kim, 2001) 7} it}

olmishfo] A As 9 ATl mAE FFalE T
o] &2 2]l 8ele® o] e]lE Jked 7P T ekl
283k a<lo]w (Mackie, 1984), $&2 F2 9=} A
A z710] whet depAlvk sl BlE 2 ol watk A4
F717F dHA R HuEo] Q& Aty Adult} Ae]E B
o] & o AR Q771 s AAelch

upebA, & A7 24 PHE o83l St
ko] ke Mgk MEAE oz Ay 712
AEQl AA L e 9 QAT A LA S} 8| E ]
4 W3g o) Qe 2ABE 7)) SEjueel ] sl
Nz Azt #= oL AsER vlastaat sigich

VR

1. A3

2 AT AR MlxAlE 20069 5€9HE 20079 4¥7}
2 A dell AR sle (34° 54'20"N, 127° 57'20'E)
oA FA4RE Este] v 30-40 A AR s

2. 2383 vy
AR A A, A3, A5F U 559 59 SAHHYA
= AST 3 A 2
solution®l] YAt 1%
me] A FES A3t

7} 0.5% eosin B|ZFAE A3

ox, —
%
1ok
)

£
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3 AL B

Nz i 22N Ben|7 oz Wl 35
W F2]7] (Re: recovery & resting stage), Z7|ZA47]
(Ea: early active stage), $7|24”7] (La: late active
stage), $%7] (R: ripe stage), "&7] (spent stage) 2] 5
Az Uit (Fig. 4, 5).

4. AA) 224 (Gl: Gonad index)

AR 27E W el Aof glo] FBigh i) FAE A
T e AT, ALY AR e, s E H3 5o A
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(Re 7WAS x 1) + (Ea WA x 2) + (La 7HASF x
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4 24 A
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Fig. 1. Scoring system used to rank
different stage of gonadal
development of the purplish
Washington clam, Saxidomus
purpuratus.
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B adTEE TAs g9y, 2 delld AAAIEEe)
/‘B]XO =2 X be]

1) 3] ¥ 9 F%]7) (Recovery & resting stage)

o] A7) A4 WAL wwA Ay PA4 4G
FEH ] A, HEEA Eﬁb— E3hEaEE dEA
o] Az T dasde] HE ulel AEA 4=
259 FRAES o] WA (Fig. 2A). 719 A$% H

rlo

=

Ese AAsel EER FA Ahade] He wet
RYAAEE] B} (Fig. 34). 31% 2 F4719) o, %
AASL 6292 129714 A7|7ke)] A4 Jepg}

2) &7] 47| (Early active stage)

2 9 FA s g Ao FAE 22 g
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ande] Y7ke w)o} gl Al e AL waind ¥
e} dQAEE 20T Fal GuAEse] Edsig
o] A71¢) duAZ AL 2k 30 xm He|e 277 H}
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= oko}ﬁ o
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Fig. 2. Photomicrographs of gonadal phases in female, Saxidomus purpuratus as seen by
light microscopy. A, recovery and resting stage; B, early active stage; C, late active
stage; D, ripe stage; E, F, partially spawned stage. Abbreviations: Do, degenerated
oocyte; Es, egg stalk; N, nucleus; Nog, newly formed oogonium; Oc, oocyte; Of,

oogenic follicle; Og, oogonium.
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=t (Fig. 2B). 719 A9 Aiade] 9 A4 4 = o AL ARA TG AAEF] AABRL 19l on dF
A 27} =, e ‘41 Poll A= o] ARAE7} 2 g 5ol Aol W 54 -’?'—Tl"ﬂ/ﬂ =YY} (Fig. 3C)
Z=9leh (Fig. 3B). 27124719 o, = AMAEL 149714 F7184719) o, = MAEL 2-797HA] etk
Z33jgick
4) $+%7] (Ripe stage)

3) 7184 7] (Late active stage) AR Agells daad Hol o i A, 34

] Ag, s el FAE 2718471 vl ol 4 WEgo g A A4 80 pm el 94? -‘?— ]1
okl o A i) HAL A FhE ) o] A7 £ HEEe] daade] Fo ‘41” 7= XH%J\‘:‘r (Fi
FE A7 50-60 £m Z7]°] FEAEE] WS AT 2D). A4 4% Aihad H I L'a";}
of Fatsta sl oMt ¥nh (Fig. 20). #71°] A% T oy, Arad FF W] g FII‘JPE“‘ o =<
5 Aiid Ho| o} gkolzlon) Aio] WAL I ) H AAEG (b A3 AAER 715 AEY (Fig
ek Aiad ¥ ZANME 4F ALAEE B 2707} 3D). $=719) ¢h, 4= AMAIEL 394E 109714 33

Fig. 3. Photomicrographs of gonadal phases in male, Saxidomus purpuratus as seen by
light microscopy. A, recovery and resting stage; B, early active stage; C, late active
stage; D, ripe stage; E, F, partially spawned stage; Abbreviations: Sc:
spermatocyte, Sg: spermatogonium; Sp, spermatozoon; St, spermatid.
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5) W&:7) (Spent stage)
G AT gsdrAEr) wetbEo] daavde] Wit

wAZ BEG} (Fig. 2E, F). 29 A9E 5 e
gl WAHRA 1 57} FelEglon), Aadnd

+ ugAE AAET AAZE] A3 HRH (Fig. IE,
F). 92719 <, 4 NS 4938 109714 471260 2

A et

2. 4477
A ze] 248 BATAR A e 2w A3, A
Azl AAFAE et 2k e As 3% 2

8

Frequency (%)
5 8 8

BS NR & La [[] Ea ] Re

Fig. 4. Frequency of ovarian development stage of the
purplish Washington clam, Saxidomus purpuratus.
Re: recovery & resting stage; Ea, early active stage;
La, late active stage; R, ripe stage; S, spent stage.
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Fig. 5. Frequency of testicular development stage of the
purplish Washington clam, Saxidomus purpuratus.
Re: recovery & resting stage; Ea, early active stage;
La, late active stage; R, ripe stage; S, spent stage.

D7 vepgon] WE7] AAlE 4958 109704 YR
t} (Fig. 4).

FAE AT AR ] HIkE B, 3187]E 64
e 129714], 271847]5 1495E 4974, 371847+ 1
L5 747RA] BEAE Y S5v)E 394 109714, W
Z71E 49 109704 Yehyttt (Fig. 5).

3. A &40 U W

AR5 A2 2R S5 o, o 4 A LA
4 (GD & T3tk GI g2 =2APF A3 54l A
1.77, $7 1.75% YERSI 1, 6¥el= 9 2.06, 571 2.00
07 E2 e Ho|tp} 79 FA43] FAsle ke 47
0.44, 0298 A%F =Hzks vehigien, 9€4 k4 5
S7Fslel 10948 129704] Fhaslgich o] F, 1€el] 54
37 S718le] 4¥ell= sk 742t 3.81, 3.37F A% M =
< & Eold (Fig. 6).

4. ¥)EER] 422 U W3}

7S AR FAE) s o, o] vk
F (CD) & Fsigltt Cle s ++70 27 640 0.102%

~®—Fenale —O—Male

Gl

May Jun. Jul. Aug. Sep. Oct. MNov. Dec. Jan. Feb. Mar. Apr.
2007

Month

Fig. 6. Monthly variation in the Gonad index (GI) of
Saxidomus purpuratus.
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Fig. 7. Monthly variation in the condition index (Cl) of
Saxidomus purpuratus.
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< = UERIIT sle) A 12499 0.07% 7P
w2 whE velbllen], 719 el 11490 0.067% 713
< FE HeRlY (Fig. 1.

5. 4 4] (Sex ratio)

ok, 4= & 367 /WAl (A 169 AA, £ 198 A = o
Aoz 70 Anlr) Lilolele 7 ofdl, s A4
o gk 7 7Hiﬂ¢3l A5 12087 A A, Al
1:1.17 ©]Q3, 2% = 2.29, p > 0.05% Yel} ¢ 5 An)
+ L1 7og AE Holx] ¢gich AvtAer 12 A 5
1 7Rk (20074 34Y) 1:10] opd Zo = veyts ¥ 11 7
4 BF 110190, froldt A BolA| skt (Table 1).

a

]

olulshsel AT T2 ANEAS 2
EAge] o 3L AYAA R i W

=22 X o “1 =
s 93 W5 Fo ARE wgew FEue] g
(Behzadi et al, 1997; Villalejo-Fuerte and

Garcia-Dominguez, 1998; Marsden, 1999; Chung and
Kim, 2000; Chung et al, 2001; Park et al, 2003).
%, Gomphina veneriformis (Park et al, 2003) <
WEE B F7 ol AT e on @ A7)
ol xAsAe e AN 2 el AAAE} R4
ok ¥4 (inactive stage) 7} EA3le] ] FEo]
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:J_,

- 53
g Q9E 7%“51] 7V FaEHA A8
B asigich
ek 31 (Veneridae) | 43= red clam, Megapitaria
aurantiaca®] 73-%-ole 23 A A5 A= FH3A
9kA1t (Garcia-Dominguez et al, 1994), ME7N, Fulvia
mutica (Chang and Lee, 1982), 7V5+2, Cyclina sinensis
(Chung et al, 1991), H}Z]"‘/”“
(Chung et al, 1994), E9l3}, Spisula sachalinensis
(Lee et al, 1997) ﬂ]*ﬂ% o] A AEd /Y & 9%
IE =5
& 2AlA Az A= 4-10€0]3l F AkE)
7, 8otk AnbA o Sl A 2AME szl "}"’}7]
ek 6712 v 71 Holw, Az thi Apo]7} 9l
o2 BuFHr Ak o T sdelA AR Azl
7] 5-11490]3 5 k7] 8-109 (Kim, 1969) ©|3)
Fab g zel A eAvtelA AlRblE 5-10€0w

rir
to
=
o
K

RO N
o
X

Ruditapes philippinarum

ol rlr

T.VL 2 >i rlo

Table 1. Specimen number for analysis of gonadal development and sex ratio of the purplish

Washington clam, Saxidomus purpuratus .

Month No. of No. of Total Sex ratio pEss
Females Males No. (F/(F+M))

May 2006 13 16 29 1:1.23 0.31
Jun. 2006 16 14 30 1:0.88 0.13
Jul. 2006 16 14 30 1:0.88 0.13
Aug. 2006 14 15 29 1:1.07 0.03
Sep. 2006 13 17 30 1:1.31 0.53
Oct. 2006 19 11 30 1:0.58 2.13
Nov. 2006 13 16 29 1:1.23 0.31
Dec. 2006 11 19 30 1:1.73 2.13
Jan. 2007 14 16 30 1:1.14 0.13
Feb. 2007 10 20 30 1:2.00 3.33
Mar. 2007 9 21 30 1:2.33 4.80
Apr. 2007 21 19 40 1:0.90 0.10

Total 169 198 367 1:1.17 2.29

* The critical value for 7 goodness-of-fit test of equal numbers of females and males (1 df)

at 95% significance is 3.84.
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A7) = 8-9€01%t} (Chung et al, 1999). 7 AFdnte]
Ab7)E= 5-89elw F Akby]E 8-999]itl (Ahn, 2001),
a2 el gkl ARblE 5-11¥% Riwoe] glrt
(Kim et al, 2001). webx 2 2A} Azle} A7) AF 21

B fAbsl Ao et elzte] Aol d molw gled, ©f
e AeA AR Aol s vErd 4 9t Ao A}
=5}

< XA $14] 9

A2 A=kt g dA7) ‘ﬂbtﬂ, HH‘: Ao F2 AAA
AR 717} Z2H (Fretter,
of wg Wou} -] Afo]7} F9
A7 =}
AL AF 13] AR T3 A% 3
ARl Fow T 9low, AA we} dFaEd
(year-round breeders), =5HE] Z71& Alold] Alghsi=
&AAFE (summer breeders)¥ =7FEHE o|Ed &
Alolof| Algtel= F A4S (winter breeders) 22 FH-=
t} (Boolootian et al, 1962).

& A7, ARkl A= Az A4S (G

A% F 9 (4979 94) o] =2 7 —“i—%i% ], o21g 1
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