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Development and growth in fertilized eggs and larvae of Korea
swift's scallop Chlamys swiftii reared in the laboratory

Chu Lee, Yi Cheong Kim, Gi Seung Kim and Myung-Mo Nam
East Sea Fisheries Research Institute NFRDI, Gangneung 210-861, Korea

ABSTRACT

The development of swift's scallop Chlamys swiftii, reared in the laboratory, has been examined through the
investigation of morphological characteristics in fertilized egg, larvae and juvenile. Eggs were fertilized with a dilute
sperm solution to improve the survival of fertilized eggs. Developing larvae were maintained at a temperature of 16
+ 0.5C and salinity concentration of 33 ppt. We have investigated the fertilization rates and egg number spawned
at several stimulating conditions such as sunlight exposure, air dry, seawater temperature rise (5°C) and seawater
temperature rise (5°C) after exposure of air dry for spawning induction of swift's scallop Chamys swiftii. Stimulation
treated with sunlight exposure and seawater temperature rise (5°C) have shown the spawning number of
700,000-900,000 and 700,000-800,000 per individual, respectively while stimulation treated with seawater
temperature rise (5°C) after exposure of air dry have shown the high spawning number of 1,000,000-1,500,000 per
individual. Survival rate of D-shaped larvae of swift's scallop put into the different seawater temperatures of 8C, 1
2C, 16C, 20C and 24C has been 4.1%, 11.6%, 32.7%, 18.6% and 3.2%, respectively. Fertilized eggs with the
diameter of 72 um developed into trochophore larvae of 103 £ 3.8 um shortly after 35 hours and to D larvae of 129
1+ 10.4 um shell length within 72 hours. It took 336 hours to become initial Umbo-stage larva of 145 + 16.8 um shell
length. Post larvae, which have been 197 + 13.6 um shell length, spontaneously have settled in the attachment
substances. It have required 528 hours from fertilized eggs to early attached juvenile to become initial juvenile size
of 245 + 15.8 ym shell length.
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Left valve of swift's scallop
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Right valve of swift's scallop

Fig. 1. Outline shape of swift's scallop, Chamys swiftii collected from the coast of Yangyang, Gangwon

province. Scale bar = 10mm.
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Male gonad of swift's scallop Female gonad of swift's scallop

Fig. 2. Gonad of male and female in swift's scallop, Chamys swiftii collected from the coast of Yangyang,
Gangwon province.
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Fig. 3. Shell length, shell height, total weight and GSI of swift's scallop, Chamys swiftii collected from December, 2012
to September, 2013.
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Table 1. The number and the fertilization rates of eggs spawned at several stimulating conditions such as sunlight
exposure, air dry, seawater temperature rise (5C) and seawater temperature rise (5C) after exposure of air dry
for spawning induction of swift's scallop, Chamys swiftii

. . . Exposure time Number of spawning eggs Fertilization rates
Stimulation condition (min) (thousand/ind) (%)
Sunlight exposure 60 700-900 71.7
Air dry 60 700-1,200 73.6
Seawater temperature rise (57C) 60 700-800 73.4
Seawater temperature rise (5C) 30 + 30 1,000-1,500 76.3

after exposure of air dry
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Fertilized egg

Trochophore larva
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Young spat

Fig. 5. Developmental process of swift's scallop, Chamys swiftii reared in the laboratory.

<

= T
sukzbe]n], vigrteln), 27be]u] e} o
aZn] s zke] Ae)rt Folrc) 2 5
2 97l 123.0-140.7 g, 712 AF=Fo] 119.4-134.7 g&
A kgkeh.

e
)
e
e
it
q [e3
X
_\-‘1_1,
P
i)
lo
2D
ofN
oft
1o
R0
-
rir

Frrelule ARolAlR e A4

FR AL FUAE A gl aEvlen]e] A4
A% 20124 12935 20139 997k 2ARE 23, 2012
1249 7l A& A9 16.3 + 1.50, 20134 34 4.8
+ 1.64, 6% 16.8 + 2.40, 9¥ 26.6 + 6.44°]3\ 21} 42719
AA A AeE 20124 1249 16.2 + 1.53, 20134 39 5.0 +
1.33, 69 15.9 + 2.16, 99 27.1 + 7.595 Yehilc}. 1
Zkenle] sl #71e] AAas 6l 4kl 9diE
114 Apolell AA27t Hd 2 Aseta 124 o] 55 A
A7} Fashe Zor FARY 27] A Azl it 2l

-k

TERE A SElA e 1RvkEee) AAFTE F Y

AAgE A7) st

v|rle|u)e] At se wids A1 B Pes w3
A A Bl ES wlES WS e
Fol e} H|7hE Alo]e] AJAlFE F3le] Ths ARFe s W
2o S s S WEE 5 9l %]
S & A=A AeEEA 3-53]0 AA e ko] gt A4
A5 ES ARt dAls FEAeE dEEdy
skge =
Aoz "k} WS AAsilen Aae il Aelgla
A AgE Aol i), vyl n| s Wk S fEs
7] §lste YA, ke A A AS, EEAE E
AZEY A5EE ARt A2 F3EY AREd 1
mM FEZ 0.4 mlE sjde] FA18E Zo] k= 5 100%
o] Hkg& Hvka R usigit (Park, 2002). E&7len]+=
Atk flste] 3 A=, A A=, A, S
Aol ozt 2ofje] vk F A= 2 Ao AFeA= o

- 268 -



Korean J. Malacol. 29(4): 263-272 2013

Table 2. Comparison of fertilized eggs and larvae depending on the different developmental phases in the
scallop species such as Chlamys swiftii, Chlamys farrerii and Chlamys nobilis

Chlamys swiftii

Chlamys farrerii Chlamys nobilis

(present study) (Park, 2002) (Lee, 1991)
Development phase 16C 18T 22.3-24.7C
Size (#m) Time (hr) Size (xm)  Time (hr)  Size (zm)  Time (hr)
Fertilized egg 72 £ 2.1 0 69.5 0 79 0
Trochophore 103 + 3.8 35 + 2.6 - 20 - 14
D-shaped larvae 129 + 104 72 + 3.5 914 40 116-123 24
Umbo stage larvae 145 + 16.8 336 + 6.3 151.3 264 134-185 96
Post larvae 197 + 13.6 432 + 7.2 180-215 264
& EF 100%°] ws Eol whd e A=elAs $A sty 747k 8°C, 12T, 16C, 20T W 24TolA DA frAlo =
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AN T2 dElglon, 15A47k] ZFsld A7) 1Ea
Jall7] (gastrula stage) & Az 4 3547F Fol= Ax}
£33l= 954} (trochophore) F-Ao] o] HAF £ }”1
APx= AL £ 4 slsled vidriev|e vjmst Ax)
Azt WA vl oy dEA 74 E362 v ﬂﬁ
8]7} 18CellA 15417k w2 Ao 7 veldt} (Table 2).
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Development of fertilized eggs and larvae in swift's scallop

Table 3. Juvenile size and elapsed duration from fertilized eggs to early attached juveniles in Chlamys swittii,

Chlamys farrerii and Chlamys nobilis

Species Juvenile size (zm) Elapsed time (hr) Rearing temperature (C)
Chlamys swiftil 945 + 15.8 598 + 8.6 16 + 0.5
(present study)
Chlamys farrern
(Park, 2002) 1754 432 1
Chlamys nobilis i B
(Lee, 1991) 210-265 360 22.3-24.7
EWlelele 27] DY FA7MA & 259 79 19.5 2 <%
A%k (Won and Han, 2004), =& 22.3-24.7C2] 7% 244 N o o o s e A
o O s ol v
7 (Lee, 1991), sjublelu)i= 27] D& $A7H7] 42 24C ]_1:?’31]1]/] ::x_a v_l_ts}l]‘;—zo —/L-E* R
2. & —L 9 (e} 3
9) 73‘ 28/‘]7]‘ (Oh, 2000), 6H7}E]H] %7 Ds:] /‘BUW %3”]'7(0 = EA}‘U}MD}'}_}L?Z}; o H:E/\v:_ X}‘ , = Z]’
T 2= 7 7 B ex e X
58 20T 7% 4547 Son ef al., 1999), Wlgbleuje  ©F S, 2ER AT F EEASS $LE 16 = 050
Z¥7+ AAskgie), 3 A= 9 1eke]d 700-9004 ), &=

%7] D3 fA7HA] & 18T A% 40417+ (Park, 2002)
o] 280} BElEH|E & 16TCA 4 17247 =
o D¥ #A7] (D-shaped larva) 7} &&= o] v]L3d $2
o] 4= 27] D FA7IA A o] mE Ao g
velyit} (Fig. 5). Lee (1991) + E3b7}a]u]e] 74

22.3-24.7C)A 49 ¥ 24 134-153 pme] 27| 2
Aol Ha, 79 F 7 150-185 pme| F7] 7177
o] #n, 119 Folt 24 185-215 #me] F7] F4o
ot ®wskgle}h Park (2002) & ugrien|e] A4

wd e

>
io}irkﬂﬁ)lir}orﬂoéir}o

18TelA 7 119 Foll 47 151.3 1me| 47| T"r*li
53 1890] Ao Fole AR¥IL BESA T

AZo] FAEY A 1754 pme F7] A 7] FA ]
g wusigon naslelule] A% 24 149 S 7
145 = 16.8 pm®] 447] fAoz wsiglov], 7+

AL A5ste] oF 189 Foll= 197 £ 13.6 #m 27|98 ¥
7] §A0] #EE} ([Fig. 5). o]5 FA49 AL AnE
7FAlw " (foot) ¥} <M (eye spot) o] FEEHAl Heh=
23] A} (pediveliger) 8l $7]74 A1715 4-8% 5t
1A}t (Table 2).

Chlamys%ol &3h= 137heln], ujdrlely] 2 £37te]
vle] £AREE 27] FAEYE AA7H 37]8 2R 2
3} wrleld] £EE 16ColA 528417 A3} 3 245 pm,
i) 5= 18ToAM 432417 A3 * 1754 pm
(Park, 2002) °]$loy E3b7le|v] $H £32 22.3-24.7C
oA 360417 72 Fof 210-265 ¢m (Lee, 1991) 228
Al7ro] 7V Zekel mErleEn]= 16Tl 4 3 2297
o] I} AAIET S BAI|A ] RAbsle] XA R
AR Hez, AR A7)E 2290 Foll bAe] ek
o] E83l= Ao 50% Ax 3= A7l ABIE T4
3k 7o) 7h4 o)l Aoz uhslzleh (Table 3).

ud
o 4l
flo
2
&)
(o)
tlo
z
rO
3]
i o

A2 700-800741 7Y
700-1,200470%  Eem e AS F
1,000-1,5004M% 7P =& ARERE ¥3loh 48l sl
o] F A2 A 1vET T1.7%, 2EATS 73.4%, 1M
Aol 73.6%0|5 oM e A F AT 76.3%E 7}
A =okoy Aol e 4
th. $ATEE DA FAe Rl 2
9Jste] wlo]A e mlg 1,00071¢] $AE g8l 2z
8T, 127, 16T, 20T % 24ColA DA FAL R WAsl=
REEE FAnAE A3l 30+ 7t o e A,
8T} 24C 2] A3To] 4.1%39} 3.2%F AEEC] W& Hol

°ow 16T 32.7%% 7P 52 AEES HAFH &
Ak Z7]= 72 + 2.1 pm, FEA L 103 + 3.8 1#m,
DA §A0& 129 + 10.4 xm, ZHA7] SA8L 145 + 16.8 1
m, 7] AL 197 + 13.6 zmo|on 52847k Fof 743
245 + 15.8 pm?| 27| FAFEE sl

H ke As2

25 Ao

[
do |t
(o3
|
e
3
(e}
I8
2,
'

#Atel 2

2 e FEeaEEY ke aksiE s1eid
(RP-13-AQ-62) o] odtu] Aol 23l = glon] Az
e 5o A A3, 2749 AEEAr A
é/\l A Gl ZPALe] g =gk
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