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Gonadal Development and Reproductive Cycle of the Ark shell
Scapharca subcrenata (Bivalvia: Arcidae) from Yeoja Bay
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Gonadal development and reproductive cycle of the ark shell Scarpharca subcrenata were investigated by his-
tological observations. Samples were collected monthly from March 2007 to February 2008 in the Yeoja Bay,
Yeosu, Jeollanam-do, Korea. S. subcrenata was dioecious. The gonads consist of a number of oogenic follicle and
acinus. Monthly changes in the gonad index reached a maximum in June and a minimum in September. Monthly
changes in the condition index reached a maximum in April and a minimum in September. The reproductive cycle
of this species can be divided into five successive stages: early active stage (January to April), late active stage
(March to June), ripe stage (May to August), spent stage (July to September) and recovery and resting stage (Sep-
tember to March). The main spawning of S. subcrenata occurred in July and August in Yeoja Bay. The sex ratio
of female to male was not significantly different from 1:1.
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M = et al., 2003), W27 Saxidomus purpuratus 2 A2 i)

AJ21FE7]ol] F3F B A1 (Chung et al., 1999; Kim et al., 2001; Shin

M35}t Scapharca subcrenatas o197} (Bivalvia) E2/0E et al,, 20077} Utk 283 Ajmake)) e 2 271R] A, B

(Arocida) =Z N Arcidae)ll &3k olullalF2A Selvel @ AL MmY Scapharca subcrenata®) 3730l T3 AT
S X8 23 T3 FA Ex3H, fEvhetellbs el A (Lee, 1998y} 9)& ot}

o} Mal] dee] 2R EE 74 10 me 2F 7o) A4 ojmisFo] Ads W AT miX= G 291E ke
s} g ofzhRle] FAEA o]tk (Yoo, 1976; Min, 2004). O 522 994 g0lo o QT ked 713 Ze8H

7] ATl B ATE T2 7)x BESE A7 2k @909 (Mackie, 1984; Rodriguez-Moscoso and

o} 7 )s A W A TS A N12AEE AT Y Amaiz, 1988), T2 T2 s} X2 F 27l we gekx
8o TR0l k. I 7R fEuvRtell MAlshe RS o siiE), Aol cfg x| a9 A Ml
Aol B AFRE Z Crassostrea gigas?) AAF7] @ Q1 33 A2 A g AAo),
FIAE FEMin et al, 2004), IFZ Pinctada fucata meha, ® A= zA8E upHe. o) gsled Sl Aat
martensii®] “82157](Choi and Chang, 2003), B8} Ruditapes ‘&% OFA] 2A)2] zatel] HAl51= 24k Ajareks tjAro
philippinarum®] 2§42> 325} 9% 4 /3% (Chung et al., 1994), 2 /373 Wsle} 3 AP 712 Aol galA w9
upx|ete] A x Ad57) Q194 ARRK(Chung et al, 2001), 915 AAIF7], AAAR 49} vlubEx]4=0] 9 W3} 87 AuS
ZN Gomphina melanaegis®] "J21F7)(Lee et al., 1999), W3 ZARslo], Ajareke] Ao B3t /)2 ARE A)Tsltw 7)
Meretrix lusoria®] “3’3<3} w92} /d (Chung and Kim, 2000), & B.1% Ajareke] A Aol w3t AL 2FE(Lee, 1998)} H]
W& Gomphina veneriformis2] 422 S} BAZE7] (Park  walat skgict.
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Fig. 1. Photomicrographs of gonadal phases in female Scarpharca subcrenata as seen by light microscopy. A, B, early active stage; C, late
active stage; D, ripe stage; E, partially spawned stage; F, recovery and resting stage. Abbreviations: Do, degenerated oocyte; Es, egg stalk;

N, nucleus; Oc, oocyte; Of, oogenic follicle; Og, oogonium.
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Fig. 2. Photomicrographs of gonadal phases in male Scarpharca subcrenata as seen by light microscopy. A, B, early active stage; C, late
active stage; D, ripe stage; E, partially spawned stage; F, recovery and resting stage. abbreviations: Sc, spermatocyte; Sg, spermatogonium;

Sp. spermatozoon; St, spermatid.
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Fig. 3. Frequency of gonadal development stage of the ark shell
Scarpharca subcrenata. Ea, early active stage; La, late active stage;
R, ripe stage; S, spent stage; Re, recovery & resting stage.
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Fig. 4. Monthly variation in the gonad index (GI) of the ark shell
Scarpharca subcrenata.

Aol At ARI7E 79 255 9d7AEHs Bl(Lee,
1998)9} UA|3I3ict.

Sk ouljsl o) QYAF7] 9 A &S 294
4 8R19] YES vk ZoF iR gk 294
&, 9ol ¥l 2MF7] 4, dE, 71485 9 Wy
714 sold, U gl RyE FHEE 29lx
? T2 5 & U=, Mackie (1984)y= 53], 23} Holr}
871 A8 2215 7k 7P SRkl ZHEshe g9le)Etn
Hasigith, 23 A Aol BAlel diste] M2 Fubvia
mutica (Chang and Lee, 1982), 752t Cyclina sinensis (Chung
et al., 1991), BFA12 Ruditapes philippinarum (Chung et al.,
1994), E3tlgt, Spisula sachalinensis (Lee et al., 1997)0ll4
T 20| A sl 7P £ 4 mRva Bl o,
W37 (Veneridae)2] red clam Megapitaria aurantiaca®ll’=
T 5T TAVE FRHEA B A SE K (Garcia-
Dominguez et al., 1994) Hit}

2007 oAxpREe] AjmEr ABAFT] ZAbA 27] A7)
1~48, 37] 8497 3~648, ¥=71 5898 47 AL T
i Hglon, 1996 ARke] AT ZAK(Lee, 1998)0l4E
7] @471(1~59), §7) 8471(5~79), E=71(6-98)=E T
I Basigit) o]2jdt By ARE 2 AT Ay vin 3 B

to
o
i
=

to
o xd ¥ o

o
o
HE re

ox 1 rlo

ol
ML
p5

12
[0

¢

0.09

0.07

0.05

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

Months 2008

Fig. 5. Monthly variation in the condition index (CI) of the ark shell
Scarpharca subcrenata.
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9} 26.3°C 181 AT HI 28 Hole 989 A$ 24.2°C
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2 D B Ak DR BAZE 9lo, A E ] F2 A
A A717F e A E A8 2 BAA7)7} F2 U (Fretter,
1984), 0|25t 5402 fe) mE "o} -9 Ao 7 F2]
A2 BEAO] 9 T AoFE naEHL gtk

ojusfFe] AT E T2 AL v W A4 wh
gebA Rixe] € wigl AAAX| o] €4 sl gl v
HEAFY] € Wil 5o ARE vgoE FEEHo gt
(Behzadi et al., 1997; Villalejo-Fuerte and Garcia-Dominguez,
1998; Marsden, 1999; Chung and Kim, 2000; Chung er al.,

b

Table 1. Specimen number for analysis of gonadal development and sex ratio of the ark shell Scarpharca subcrenata

Month No. of Females No. of Males Total ind. Sex ratio (F/F+M) ¥%(Chi squared)*
Mar. 2007 18 12 30 1:0.66 1.200
Apr. 2007 17 13 30 1:0.76 0.533
May 2007 16 14 30 1:0.87 0.133
Jun. 2007 15 15 30 1:1.00 0.000
Jul. 2007 16 14 30 1:0.87 0.133
Aug. 2007 17 13 30 1:0.76 0.533
Sep. 2006 14 16 30 1:1.14 0.133
Oct. 2006 13 17 30 1:0.76 0.533
Total 126 114 240 1:0.90 0.600

*The critical value for x> goodness-of-fit test of equal numbers of females and males (1 df) at 95% significance is 3.84.
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2001; Park et al., 2003).

2 Crassostrea gigas (Min et al., 20043 Y& Gomphina
veneriformis (Park et al., 2003y W&t B2 FF2] o]nl9
T AT 7R o= & AlTjelle ZAFE R YA
A el A 2AE7) FE-EX] 9= 8]837] (inactive stage)
7} A3 o] Al7lelE & - 8 o] £V s, Aix
N Saxidomus purpuratus = JANEL] HE £ I AEE
o] g3lul I Foll thA] Wddle 27] AAMESE st
o] Z2ArA 0 F AF ¢ 70| 7Fed A2 E Bl (Chung
et al., 1999; Shin et al., 2007) 1 It} AnEE =3 o
1} o] FA BjBA7IE 7, o] A7) & FAZIle =
2 BEME ¢ - 2] o] E7Fs alet, &Rk A
wer AT Hil(Lee, 1998)IME T A#5 B 33Tt
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(year-round breeders), 3= H-E] 0|& 71 Alolof| Aldal=
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B Alolof] Abekdl= EA] A (winter breeders) 0% T
tHBoolootian et al., 1962).
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7)1 1~482 7] 84971, 3~699 7] 847, 5~892] &
%7, 7~989] 2P| 183 9~32°] 35 W FAU|E &
& 4= 9lola, F ARE 7-882 A olggt A
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