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First observation on the early embryonic and larval development of
spiny oyster Saccostrea kegaki Torigoe & Inaba, 1981 (Bivalvial:
Ostreoida) using scanning electron microscope on the north coast
of Jeju, Korea
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ABSTRACT

In the present study, we monitored the early development of Saccostrea kegakia subtropical oyster species
distributing on rocky intertidal off the northern Jeju Island using scanning electron microscope (SEM). The female
oyster collected in early August, 2012 were fully mature exhibiting relatively small eggs (46.5 + 1.4 um in diameter)
in the gonad, while testis of the mature male oysters were filled with fully developed sperms of 36.9 um in length.
The fertilized eggs developed into 2-cell stage with polar body after 1 hr 20 min of fertilization, then followed by
Morula stage (3 hr 20 min), Blastula stage (4 hr 50 min), Gastrula stage (7 hr), and trochophore larvae stage (9 hr
30 min). The observed early development of S. kegaki in this study was similar the early development of other
oysters, although size of the fertilized eggs were somewhat smaller.
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nigromarginata, 7}X= (Saccostrea kegaki), Saccostrea

*

mordax, 2 E|A= (Striostrea circumpicta) %, 10 £9|

3k ol Alew AL ot (FEr]E, 2005).
TIXZ (S. kegaki) & 4 Seto Inland Sea (Torigoe,

1999 Okutani, 2000)¢} Morozaki (Lam and Morton,
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Fig. 1. Map showing the sampling site.

http://shell.sinica.edu.tw), Z2]3 (Poppe, 2010) I} e
ofde] ol AMAlEkH fEUtoA= AFEe] UM
B 1= 9t} (Choi et al. 2000; Min, 2004; Kim et al.
2010; Yang and Choi, 2011). 7M=& 279 =7+ 2.5
em® F Ao, AFAJY A F2 ST LX)
Z7H) Qe WA AAsla g} e dygew 1
Relt guoke] £717} AR Eolsle Zo] EAeld)
(Choi et al. 2000; Min, 2004 Yang and Choi 2011). 7}4]
Zof A3t AejshA] A7 FAALR TR S e F
off njste] 2 A7} vl mjw]gk AA o], o] - Kim
et al. (2010) °] AMHAE Agkell AAlehe 7MAZe] A5 A4
F71e] 3 A7E A7 vk glow, o] AYe FpAEE
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w7 (Scanning Electron Microscope, SEM) ¥zro] g
27|54 I e g o]g=o] gt} (Moueza et al.
1999; Silberfeld and Gros, 2006). Kakoi et al. (2008) <
B u| A FAAA R A S o] &3fe] Ui erlolniel A
=27} Aol AMAsH= FRAEe 7] v HA (early
embryogenesis) ol #o3l= FAHAEL] W EAE ¥ 03t
up gk eyt A, oluisi AN A7 i
o 75 Ak o] g8l 274 U S B
Buska glow, FAPAAEN] AL o] &3 A7 AdA R
uln]g AAolt} (Lee et al. 2012).
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THEe] 4 9 27 B $l8te] 4 4-6 cm
719 7WAFE 2070415 20129 89 X, AlFA A4
(33°33'N, 126°44'FE) 2| bt =7tdolq AAslic} (Fig.
D). AR AFE AFA Tl 3 272 el
Ztx Al 2 2EEE el halete g AR oht
5Ho]-o] 1:11—1*)—3“ olq_

AR TS AR A, S5 T A8 HAE
2] 51 (mantle) o] TFE AAAEE FAPES o] &5 o
P52 AE ¥ £oolze]| mwsle] Fn]7 (CH30,
Olympus) 3lel|A] ERlakgich. 7hx 2] Azt 2 S Sl
s O 25 Aavt 2131 A s 228 TSR
2 ¥ %, Petri Dishell &8¥3 1 mm7t42 3 A3 A
Nate] AApel g A A% M E 2 20 #m
e °l*"-ﬁﬂ A & 5, oJFsieE AA 5 L A7 w)o]
AZ A FAL TMF AAE o] EellE vl
é%‘/«lﬁ AAdFAs AAEh AR T G2 vl
7¥ebekal == 7] (aeration) 33T

2. 7T ED {A (F3H AA A A)

TMAE AR 27) AR S B 3 3 "R
I FA AR A (SEM) & o]&-38te AA}, & 4 A
v S sl 33 dnAE o] &g AT U 2
A2 A F, 30 A sl AEEde] =
SEM #2-8- $]3}e] 2% glutaraldehyde 3274 <o

g shglvh. o] kw4 50, 70,



90, 95, 100% °letE= =4 AAS 7Hom 3 9
30, 50, 70, 100% isoamyl acetate *]2|3}5it}. x|3ho] ¢t&
5 AR AFE F gold AR THIGoH, FUE
FAF AA#H) A (JSM-6700F, JEOL Korea Ltd) & ©]-83}
of TSI

k-

]
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20124 8¢ AlF A A= A5 7= AR
= we A3 FHe} 369 £me] 7] HE (flagellum) 2
T3E ek (Fig. 3A). AAF 552 27L& 165 pme|H, A
el AA (acrosome) & EFAES # (nuclear), ¥
(mid-piece) 2] #|EZX=z2]o} (mitoch ondria) & A =]
Rt (Fig. 3B). S5t 7hAEe] o2 wWhate] S8l &
dgoz oo AAL 465 + 1.4 p#m ©|Yc} (Fig. 2A &
3C). &3h Ase JMF &2 sl sl A
(demersal egg) & SAS Ech

7EA 22 Bl A (embryogenesis) < 4 40% 3 ¢4
gke] zlell SAl (polar body) 7F #Ad=wA AA= 3ot
(Fig. 2B & 3D). $A22 147k 10% 3 24| E7] (2-cell
stage) & ®3lon (Fig. 2C & 3E), 574 1417 408 39|
= 44|27 (4-cell stage) o] 223l on, o] A]7]q] =
ME= =717} )53t 3709 W& (blastomere) £} Al E =
717} 7P 2 108 GEFE ] ek (Fig. 2D &
3F). o|%, 8Al£7] (Fig. 2E & 3G), 164%£7] (Fig. 3H) <
v ko] gHEkEglow, =4 3AIZF 208 F Al EFLo] AA
of o2 JAlEe] x4 ®E U|F FEE 93 A
(morula) & ¥3}3}9t} (Fig. 2F & 3I). 4 447 508 3
o= A7 Fokol] Eul7} (blastocoel) ©] FAEwA Eul
7] (blastula) 7} A= (Fig. 2G), DT (blastopore) <
gkl (invagination) ¥} &7 X9l A X (cilia) 7} AA ==
x7] Yul7] (early gastrula) 7} 74 5217 50 Fof &2
9} (Fig. 2H & 3J). 4% 747t 30l embryos] vkt
2 AA ARTL wddsliA &5 HeF A2 Ui B
T3 A $ES Hol: 3] ] (ate gastrula) 2
wslgich £3]) o] A]7]9] embryool Ay #E A -
F5= A TAEEZ (prototroch) o] WG (Fig. 21
& 3K). st 254S 2= ZEA 4 (trochophore
larvae) & 574 9417t 304 Fof = o, FEA A4
< A E3 (prototroch) ¥ AW (apical tuft)E ©]8-3}
o #9 (swimming) & A&t} (Fig. 2J & 3L).

Kim et al. (2010) < AF - dgtel] A2k 7Hx2
AF AAFTIE 2ATA o FHslglon, o] A
AABR= 7P Ee 0] 24.6-26.7C SIS Bole 7-8Y
o] F Aktrloln, A1y wf st o] A7) 36.9 + 5.7
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pmeky B uslgleh, £3F Kakoi et al. (2008) & 4 97}
ofafe} A|= 7} Aol MAS= ThAlEE o] 83te] 27] il
WA (early embryogenesis) o #ojslhs F-AAES] w3
545 FHslglen, of At o]&H =g TMAE ¢
715 40 pmOE R3F u} glrh 2012 89 A5 HA-
A3l A" 7] A A AEe A2 &+
} Akt AAQ Ao g wekE]o} Kim ef al. (2010) ©] 21
o} o] AlFe] 735 7, 8€o] 7= Akl Zle® ]
it

Table 1 Crassostrea®} Saccostrea %< Z7|4A] 2
g AT Ru2 %7] ¥ A (early embeyogenesis) < 12
A7 Yol] $t5=w, DA #-4 (D-shaped larvae) 22| #3}
= 24207k o|djel] o]F-oAlc} sGict. A= (C. gigas) o 7
-, 21-22C F2ol|A AN G52 FA7HA 104178,
D-A 5474 oF 244]7b0] 422%™ (Hur and Hur, 2000),
Mangrove oyster (C. madrasensis) 2 7] 8] 24 A2
Azt Al A FEA A7 6417 30813417 504,
D7 A7MA 18417F-2447 AE A88S 4 = Stk
(Samuel, 1983). &3, 7}AF (S. kegaki) <] 7%, Kakoi
et al. (2008) <= 27C BANA FANA DA 7471
18A)7to] A8%S& R uslgith ®3k Kalyanasundaram
and Ramamoorthi (1987) &= 7[A |23} 22 Fof &3]+= S.
cucullata®] 7] e A3t AellA FA A G54
712 10-124) k0] 29%8& Busty gk webA o] A
TollA #&H TpA =] 27 AR A8 A7 Kakoi et
al. (2008) ©] dEellA #Agt 7pAlEe 27|APEA 2 S
cucullata® 7] FATAZA H2ATS} dA3l= Aoz
At}

ojufjsFe] A= FejAHer FFH AA (primitive
type) °l &3, F4-o] WEg HA|<} g &, vEZ
=golr} YA)8k= FH (mid-piece) I} 3t 79 7] ARE 7}
A& v (tail) & FA =] 3t} (Franzan, 1983). 53], &
2] A Felle A 2ok, A He (8, B3, cylinder
oo FHY wEZE=gel fo uwel Exd
Crassostrea 4ol &3l= 22| Azl el 2AHe] A,
TR I o] vEZEolE Z Qv ALeR Ry
I 9lt} (Yurchenko, 2012). ¢]¢} 22, Saccostrea <9l 4
3= 3FF (Saccostrea commercialis) 2 AA Fej=
Crassostrea %3} o} rAbkA|RL, AL wlAlF-2eA
Crassostrea 42 AAl e} E=t} (Healy and Lester,
1991). webA AF= Aetel] MAshe 7hAE ARk o] 3
Bl 27 (Ostreidea) ol &3l 272 AR e} F4181
Auk, F 5old 5AE AAsE A vlAlF= At A
Algt A77F 2o Zle g AlgEch
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Fig. 2. Photographs of Saccostrea kegaki in different development stages. A, ripe egg. B, fertilized egg (40 min). C, 2-cell (1
h 10 min). D, 4-cell (1 h 40 min). E, 8-cell (2 h 10 min). F, morula (3 h 20 min). G, blastula (4 h 50 min). H, early gastrula
(5 h 50 min). I, late gastrula (7 h). J, trochophore larvae (9 h 30 min).
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Fig. 3. SEM (Scanning Electron Microscopy) ultrastructure of Saccostrea kegaki in different development stages. A,
Spermatozoa (ripe sperm). B, Head part of the ripe sperm, N, Nuclear; M, Mitochondria; A, Acrosome. C, ripe egg. D,
fertilized egg with polar body (arrow) (40 min). E, 2-cell (1 h 10 min). F, 4-cell (1 h 40 min). G, 8-cell with polar body (arrow)
(2 h 10 min). H, 16-cell with polar body (arrow) (2 h 50 min). I, morula stage(3 h 20 min). J, early gastrula (5 h 50 min). K,
late gastrula (7 h). L, trochophore larvae (9 h 30min).
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Table 1. Summary of early development of oysters in the Genus Saccostrea and Crassostrea

Kalyanasundaram .
Samuel (1983) and yRamamoorthi Hur and Hur  Kakoi ef al Present study
(1987) (2000) (2008)
Species Crassostrec? Saccostrea Cras.?ostrea Saccostrga Saccostrga
madrasensis cucullata gigas kegaki kegaki
Temperature (°C) 28-29 21-22 27 24
Salinity (psu) 32-34 32.1
Egg size (zm) 40 40 65-68.6
Fertilized egg 30 min 40-45 min 30 min 60 min 40 min
2 cell 40 min 1 h 40-50 min 1 h 10 min 1h 10min 1 h 10 min
4 cell 50 min - 2 h 1 h 40 min
8 cell 60 min - 2 h 45 min 2 h 10 min
16 cell 3 h 20 min 2 h 50 min
Morula 4 h 20 min 3 h 20 min
Blastula 1 h 50 min-3 h - 5h 4 h 50 min
Gastrula 5 h 50 min-6 h 30 min 5h 7h 7h
Trochophore 6 h 30-13 h 50 min 10-12 h 10 h 9 h 30 min
D-larvae 18 h-24 h 30 min 20-25 h 23 h 55 min 18 h -

A AL

o) AL WEIR|ET 7| 2AFAIA ATAL of
vl @el W, W AY 9 EARESE 2R
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