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ABSTRACT

Artificial spawning, larval and spat developments of
the bay scallop, Argopecten irradians, which was
transplanted from China on 16 August 1996, were
investigated monthly until August 1997 in the
Deukyang Bay, Jangheung-gun, Jeollanam-do, Korea.

Sufficient amount of cultured microalgae
supplemented seawater were supplied as food (6
kinds of phytoplankton) for fully grown adult individuals
at 17.1-23.2°C for 44 days. A total of 45,320,000 eggs
were spawned by way of 2 times of artificial spawning
inductions such as exposure stimulus to the air and
thermal shock (with water temperature) on 29 January
and 31 January in 1997. Artificially fertilized eggs were
developed to D-shaped larvae (77.5 x 63.8 um) and
metamorphosed to larvae (191.8 x 181.2 um) in the
attached larval stage on the collectors. A total of
110,000 spats (average 3.04 mm in shell length) were
produced at 22.8-26.3C and 31.0-34.4 psu in the
indoor rearing tank from 14 February through 7 May in
1997. In case of Argopecten irradians, if the attached
larvae in the attachment stage are detached from the
collector, they could not live. Accordingly, it is assumed
that survival (%) of the attached larvae of A. irridians
showed very low because of weak power attached to
the collector due to the small number of the byssuses
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of the attached larva, not the short attachment period
by the byssus as seen in other scallops such as
Argopecten balloti.
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Artificial spawning, Larval and spat developments.

M B

#7129 (Argopecten irradians) & w52 A%k dgt
7} Azxute] AR Argopecten irradians irradiances
(Lamarck), A. irradians concentricus (Say), A.
irradians amplicustatus (Dall) 2 37/ o}Fe] <o}
(Wilber, 1995). 3jubrigjn)e wlEold &, 9%, sea
scallop (Placopecten magellanicus) thH2oE AAA 8
g #}5 (Castagna and Duggan, 1971)°]%, FoAx
1982 AHEHEE W3REe 2 o]AlEte] okAlE A|&Hel o]F &
A= iF PAHF (19853 6,000, 19874 46,000, 1996
d 999,0008) FollA G & AXFhe Ao YA
3le} (Chew and Fusui, 1993).

g, fejyetell AMalskes slEv] $RF B AP
(Pecten albicans), 137}89| (Chlamys swifti) R E3H7}
2]8] (Chlamys nobilis) 5 & 12F9 7levl&7} Qe
(Kwon et al., 1993), o] oM 2 tWdFer a3 &
2 Zs128] (Patinopecten yessoensis) <+ H|grlE]u|
(Chlamys farreri farreri)?] W& %+ (Chang et al.,
1997; Na et al., 1995' Park, 1998; Son et al., 1996;

Son, 1997) Tk Sl& #olglrh ol A2 FHEFOE J)
sl Al lgeikasled @Ak Aol A 19969 Tl
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A smbzle)E Axe ] o] Ajste] AdlaA 13-FEA
Ao g Aaksia o] ASE ARSEHA FAs] A%
(Oh and Jung, 1999), =4 A4 (Oh et al., 2000), %3]
AEIH AT (Oh, 2000), 48 4% (Oh et al., 2002),
A45=7] (Oh et al., 2002), AL& (Oh et al., 2002) 5
o] #3t AF-E $3sl 1 AAE B 8wl g 3, 9
Fo A Ak 2 A (Loosanoff and Davis, 1963;
Taylor and Capuzzo, 1983; Gibbons and Castagna,
1984; Rose et al.,, 1988; Barber andz Blake, 1991,
Smith and Tettelbach, 1996), A%3} Atghe] vlAE 2
o] 9k (Sastry, 1966) L2 AHLEH (Wilbur, 1995) =
ofg] gofoll AR @ AFATEe] FEIhA FadelA
c}.

oulishF mafjo] Ay
7] flEixe Hol2 TEEE AEEHIEY TR Hol 4
o] mojje] A% IS vl AR Busd Qo
(YSFRI, 1991; Toba, 1990). sut7}2n]e) Altfx9} A
4 oo AEES wol7] H¥AE el TFEE AEE
g2 59 40 YA T AHer)d) yas £ R
o7} el A] GrE AA FE s Aol & o
A Ao o] Ha glon, o]of] Ajk AAZE B 9 B
7F glol AR grel A7t FAFeEn AZ=d ofF #s
A= 58] Fnivle)u] o) gk 7)o FoakA|a 7} A Bl A 4
A BEste] sAslA =i A& FHshe Ao] oF4 AAks
3l Foluct Fasich

oA £ AFAE dnieElE ARE FAEFeR
p3l7) sjske] <l FHAAA #HeE AR 2 7]2A8<
QA W, 4 W Fal)el 2r)A)se] 4 9 #e] 5
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ol Ake 93 sf|virleln] (Argopecten irradians) ©
Bl 19961 104 169 53 454 ollA o4& A& A=t
W AT el A Aoz AR Folw, ojn]u)e]
7REARR- 19964 1249 17446 199749 1€ 299717] 44

A7k ik g A A A 100 vieE Ao R A3
tf ARgge 482 95TAA 19 178 AEAA 42
17.1-28.2°C H9E FABISITL 7R AR 717 5 2o 2
Isochrysis galbana, Pavlova lutheri, Chaetoceros
calcitrans, Chlorella sp. @ Phaeodactylum sp.Z &35}
o] 19 10° cells/ml W2 FF3lgich

AF AL ofF ofwshE uighe] A F3h= A 257)
oA 2417} FQF gAY ARkE Rl e AT A
T8 4-5C 5o 25T A5 #2 A5 e E
27 E3g 9F 49 FATES 20 4m Miller
gauzeZ o7 Mgl Habxo -85k F3lxol 55
T Ages g 134 A7 o3 R wdste Rz,
°]Z DY A2 40 pm HE Miller gauze® A7 1.5
€2 A2t FRP F3lpzolA AFste AR 717 5 42
2 25TE FANZFLH, Holx <P wjokEl Isochrysis
galbana®} Chaetoceros calcitrans® A4 1 ml & 10*
cells o2 353191, 3 24 ZHA 0= A= A
oh fES A FA45 A5 Y SEE0 50%9 o=
€ A7l WE 5.0 mm 32719 ZAY AHR7) (40 x 60
cm) & 33} ol 702 Foisie] Asigleh. Aol
Bt Ao} 20 1 mm W92 AR ARlE sl
(35 1.0 mm) o FoA A% A58

ART z2AR= T-597] (Model Nikon V12-A) & oj¢
st Zh b wiAM fAe] 243, AR 1.0 pm7tA AS
L, A S-S SR st ZARIgICh

2 4

1. QAF 4

subzlEn] ofn|alE 19963 12€ 179X-E 4447t 7
AR E 19973 149 299 ¥ 31% 23]0) A 24 7
I 2 A whEE g3ste] Alekg friske] F 4,5327 A
o] g QlZA o7 Hhetgt} (Table 1).
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2.3 23] §A4 R 27)AW A3

19974 14 20UR-¢ 2% 13Y7A] HH Huiriely) 4
g £& 24ToAlA A BAA71 A7) 2 Ay A o
7 #A49 ge M3 Fig 19 Aok £38S 1302 3

Table 1. Number of spawned eggs and the D-shaped larvae of Argopecten irradians.

No. of No. of eggs Fertilized eggs D-shaped larvae
Spawning day d.lt (x 10% n "

adults No. (x 10" Rate (%) No. (x 109 Rate (%)
29 Jan. 1997 41 2,596 2,136 82.3 408 15.7
31 Jan. 1997 48 1,936 1,695 87.6 670 34.6
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Table 2. Number of rearing larvae and the attachment rate of attached larvae of Argopecten irradians.

Rearing of larvae

Attachment of larvae

No. of No. of Umb

Rearing days D-shaped Size (11m) to - 0 ! mbo Size (um) Number Size (um) Attachment
larvags) K S a(gf lz(i)i')vae e Lam (x 10% #m rate (%)
(x 10

3{)3JFaSB 1133,; 1,078 77.5 X 63.8 352 184.3 x 121.7 154 298.3 x 271.5 43.8

T WAL 52 pm§er (Fig. 1A) ©)% 24127] (Fig. 10),
44 27) (Fig. 1D), 84127) (Fig. 1E) 984 §47) (Fig.
1F) & 714, 527 28170 2% 77.5 x 23 63.8 ¢m
9] £7] DY FAoR WP F (Fig. 16), 4% 107 x Z
298 pme 7] DY fA0R st} (Fig. 1H). A4
A<l D w4 F 1,0787% vlE|E HF LSS 25.2%9)
or, DY FA7HAL] B 48 A7 28470 ¢it) o)
Z2737) DA (Fig. IDE AA 99#FEl: ebde] 4%

(Fig. 1), Mu71e) F-2517] A2518ld (Fig. 1K, 1L). °]
717 & ABEE 43.8%= ¥4 A Yeytcl (Table 2).

24 1495 59 7971A] RaE A A S A
2, B# 774 3.04 mm7HA £ 110,000 =27} AR sl
Qo ojmrix e PEEL 7.1%Z ZAH YT (Table 3).

2 A Y Al b aAp el AR AgE e 3
Aoz vepid, DY FAA 227 A7+ SH
(shell height) = 1.0536 SL (shell length) - 20.4782, r

4% 4 (A% 1918 x 43 1812 pm) o% sl = 0.9708 (Fig 2), 2] Asfeln 27 Al SH

Fig. 1. Photomicrographs of the egg and spat developmental phases of Argopecten irradians. (A-L). A: Fertilized egg; B:
appearance of the polar body;, C: two cell stage; D: four cell stage; E: eight cell stage; F: trochophore larva; G:
early D-shaped larval stage; H: late D-shaped larval stage; | and J: larva in the umbo stage; K and L: spats in the
attachment stage.
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Fig. 2. Relationship between shell length and shell height of
larvae of Argopecten irradians.

= 0.6880 SL + 45.2379, r = 0.9376 22| Z 700 v
m °JAke] A|sfollAE= SH = 1.0762 SL - 141.3675, r =
0.9315% 747} 2Ak=|e] (Fig. 3) ¥ WAME Iz A7 o)
Blof A2} #fe)E M T}

) =t

Syt oFAET gle FEike) AvIEv] (Park,
1998), At} daieke] vidrieln] (Na ef al., 1995) Y
AlF=x2] 37128 (Ha, 1994; Son et al., 1996) < ZF
A2 27t Agol Y wlsle] sirbzteinls BE A7} A
2%A|3 (Castagna, 1973) 22 2147} 93 vk93 <
ZAE7 A F2 gk AAZ 3AE H3 lx yeiA] 8
2 GAaPEe R g8 2 AL vehyglch dtA S
AL Ao R Agn Fio| 7late, Al EF
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Fig. 3. Relationship between shell length and shell height
of spats of Argopecten irradians.

w3jlo] o) Ao olwfsie] A%l JFg wATk
¥ (Toba, 1990) -2 Z2j3te, & AfoHe oY==
lutheri,
calcitrans, Chlorella sp., Phaeodactylum sp.2] 5% ¥
st} ofmlo] FFate] 449 kel AHA A&5E FEY
RSt

olmisFel <F ARMGL WewE e W A
(Loosanoff and Davis, 1950; Kanno, 1962; Hur, 1994),
712 (Kanno, 1962), NH,OH, Hz0;, NaCl 5] 33}
A AL (Sagara, 1958; Iwata, 1971) X Serotonin €]
(Gibbons and Castagna, 1984) < #e] 9oy, 2 o
FellME Al # 59 Ak fu whgez wHsEo Je
e 2 ASHE ARt 24T HE A F 588
25CR %< A5 T3 ARke ek

ubrtein]ef A 72 2:2-0] 400T F-2ol4 Yofidet
3L (Yu et al,, 1994), ¥ FolAE A2ar) e
Sl S 22 1002 & o) o BF A 522 )
538.2C7} = 14 299 9 31| Aehe FE31e 4,532
Ag Asigich AR ofulsf 1w 50.9% MR vl5
ol Rug Ak 1007 7) (Smith and Tettelbach,

Isochrysis galbana, Pavlova. Chaetoceros

Table 3. Rearing experiment of Argopecten irradians spat in the indoor tank.

Initial Final Environment
Rearing period Size (um) Number Size (mm) Number Survival T Wa:ll;ure Salinit
“ (x 10" 1 (x 10" (%) em‘zfc) ity
C -
14 Feb. 1997 298.3 x 271.5 154 3.04 x 3.42 11 7.1 13.8-26.6 32.1-34.1

7 May 1997
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1996) o ARt $Fo|f o, FxelA o= 4=k 50-60
ub 7§ (YSFRI, 1991) 9= A% 288 veplsich @7
2 52 pm% vlerEln] 65 vm (Na et al., 1995) 3 &7}
2¥] 72 zm (Son, 1997) B} thh Hglth DA S-A7HA
o Aol 7 = 2447k 284)70) 2850, 7l
1] 45A17F (Son et al., 1996) R ¥|<t7lE|¥] 39 (Na et al.,
1995) ol ®|ste] Wi HAsigel. BA7|7kAE 159 (H
& 74 298.3 ym) ©] 285 drlEw)e) 179 (Fd 2
232.4 pm) 3 HlEsiglod wdrlEe] 279 (G A%
155 pm) o Hjste] gokel A% WAL srlEnL v
@7l n|o| H)gle Zgrovt Haly] fAS} A7) 23] A
A vehd sinbziein] £ AL fARE e S5E
wlE] whE Aoz Jepgrl b, divbley] S AEs
< A=A DA FA7HA] 25.2%, DAOIA 7] S48
7| 14.3% % AFEAL si71en] 9] 10.4% 9 20.0%9) v]53)
At} (Son et al., 1996). AE7)] H-2Hek G2 8347k A}
3 Avk 44 3.0 mm] AR AAsIGlon, YEge
11%% %2 A%E 29Ed), o9g JAL Argopecten
ballotig} Zte] FAlof gk H-37]7ke] 7] W& (Rose et
al., 1988) °| olz}, ubriein] 23} As)2] LA vz}
2u), 2 9 Ao njste) ALY} 47} Au ¥ of
steg Arrdoa g4 Yo AYEEE s 4o
£ ez A7

g, DA 7 §-27) 29 Zrare) 24ke] A4
oA AAAITE 1.05 ¥ 1.082 Az, ngriz)u] nix|
3% 9 /ERd 22 3 Hun 1994) & Yehigled),
1R sztEn]e) Aol whad 1 o] e Ao
et

k)

o

o

(@] [+13
hed =

F=oA ojadle ouisiz P HbriEpuE £
17.1-28.2CR 4497 Isochrysis galbana & 5% HolAy
5 FHAA FE3A Ass ARl 199749 1€ 299
W 314 23]9| A e & AFF 718k F 4,56329H0
o A (HE 52 pm) & AP & A AE AL
gt A3, DY FAY ArlE HE 775 x 63.8 #mo|3L,
Ba7] AL 191.8 x 181.2 pme Z|ged Ray) &
AL o] A7|ofA sl RARsle] x|z wdsiglc). o]
e 249 14988 59 74714 42 22.8-26.3T, FE
31.0-34.4°04 A A&3 24, H¢ 24 3.04 mmE A%
staich wibrielulel A9, ¥a7e HARAES Anv)
(collector) ©l|A] Hejz™ A HEd, oA
Argopecten ballotiol|* Vel = ulg} Zro], Falol] 2J3 B
2717k0) golaz} o} YatfAEel A7) A58 FALE
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