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Sea Urchin (Strongylocentrotus intermedius)

Chae-Sung Lee*, Wan-Ki Kim, Doo-Ho Kim, Se-Han Jeong' and Kie-Young Park®
Gangnung Marine Hatchery, National Fisheries Research and Development Institute, Gangnung 210-800, Korea

'East Sea Fisheries Research Institute, National Fisheries Research and Development Institute, Gangnung 210-800, Korea
Division of Marine Bioscience and Technology, Gangnung National University, Gangnung 210-702, Korea

Effect of temperature (5, 10, 15, 18, 21°C) on pre-and post-embryonic development of the sea urchin Strongy-
locentrotus intermedius was studied. The egg, which measured 122.5 um, became globular. At 18°C, it attained
4 celled stage at 3 hours after fertilization, hatched after 15 hours, 4-armed larval stage after 3 days and 8- armed
larval stage after 20 days. The relationships between temperature (WT) and time (t, hour) required for each of the
selected developmental stages are:

Hatching: 1/t=0.0036 WT+0.0088
Pyramid: 1/t=0.0014WT-0.0016
4-armed: 1/t=0.0009WT-0.0020
6-armed: 1/t=0.0004WT-0.0005
8-armed: 1/t=0.0002WT+0.0002

Biological minimum temperature for the egg and larval development is calculated as 1.61°C.
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BE&ZAed7, Strongylocentrotus internediuss 8] Ugt 5 FgiE ook gt
glgtol 2 MAls, ZHAMFE 4 35m He Z7HA AAe] RN #Ae A2 B, Anthocidaris
XM, 1995). T3 2] UetolA AiElE AH8E 7t crassisping®] WiEte] AH - 11 (1974a, b)e] FR-F47] HA
A AAF 7P AslidezA v Fol vigte] i d3 HolMEd e A2t Rho and Park(1986)] HEA, AR
Ho| 2403le] AAEE Higo] 372 £2H T Utklee and 2 AAAAL 2714 i - 2 Kang et al.(1993)9]
Baik, 1995). AR, AR B AR AE 23 FE] Gl o
A1) o]d AR 1986130 7,751EL.2 FHUE HS gl A7}t oo, B34, Pseudocentrotus depressusSt 2%
Wd 7HAEl 200130 1454202 o] 343 7 XA, Hemicentrotus pulcherrimus®l #3lX= AH(1978a, b),
SFATHEIYFAME, 2002). B2 AR S AEH G F(1980)0] FHEAL B3 B Fol ot 2y 5
2 o} ASFTUE kL, FAE PN X & 2ELAC didtede Bd - 219808 TR ARSAE
3t 3} Lee and Baik(1995)9] 489 tig Hol| &3 Fol
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Aol ARge BEEHWEFEALA ojvl= 2001 1089 AE=
Fr dEd golE] et fEE Aoz A3l sulE
#7: 735123 mm, AF: 161.7+102 g), &7 vt @ 74:
72.8+2.7 mm, A% 157.4+8.7 )5 ARLSIAUTE AE BF
LA 2407 B AR EA8E $Fo) 48351 o]
HEL WEAZ] T e XS

AHE KCL 89 FAME @B - A, 1986)2F AdA 19

5 N KCl §94& 1~2 mL FARtS ASAAL, =
ol ola] A 43 RS 47 sl e 3 AFF
ANZ o, =GE 50 um B 7 Qs =R ske] of 3}
s 33 A= A&sict

ol 271 £55 47] 93k 30X 40X 30 cme] A}
EaY FR 7 2E2ENE Al U9 e
5,10, 15, 18, 21 % 24°CE §AMZ1 % 2 L felgzd 4%
TS VHA/mL BE2 7L 0H, F8EEE 1 mL o
2 33 9 Agsidnt 2 GAE AQ A7 4004 7H7HA]
S48

Hol= Chaetoceros calcitransZ 49715E 10* Al E/mLE
TR, A wt Holkg FTUMA sl 3
X10* ME/mLY] BE g FFAT) AR S Ao
i 2 8Ao] ARSSR] 128 BBl o, AR B
AFHZ 12} AFHT F 1 um FHER] IR 23} I3l
ARSI Aol S st A EleE 2EE 50 lux
ol3tE W3ol Flon, AT Hol B FUT BES &
E4bee] BEG Sl AEA o2 Age] ¥7)E FFU.

Z- gAY 43 e 27] 3 eEede 3ohAE 22t
Table 1. Development of sea urichin, Strongylocentrotus intermedius at
18°C

Elapsed time after ~ Size (um, egg diam-

Stage fertilization eter or body length)
Fertilized egg 0 123+1.7
2 cells 1 hrs. 30 mins.

4 cells 3 hrs.

8 celis 4 hrs. 30 mins,

16 cells 5 hrs. 50 mins,

Blastula 15 hrs.

Gastrula 27 hrs.

Pyramid 2 days 260+12.6
4 armed 3 days 469+18.3
6 armed 8 days 540226.5
8 armed (Junior) 13 days 6244352
8 armed (Senior) 20 days 636238.6
Young sea urchin 24 days 350+21.8

N2 FE3lo] AL HsFA97)(Nikon V-12A0)2 SA 3RS
W, AFL &1 7 (Olympus CH-2)yS o|-&-3le] 93 5 A
wWalol dATAY A QA7RS BAES T

g4 2

LHaR ol Aol EE

BaaAg7 o|u|28E KCl £ FAHoR Adojzl g3t
AAE 18°ColA AFFEAA DAHE-E Table 19 VERA
Aok, EZAFTAGA Y] S A7 123+ 1.7 umFig. 1A)E
8 F A7 3080] AU A1 dehS st 24 ENZE H
M (Fig. 1B), 4 & 3Aj7bo] HH 44| 327], 4A7F 3080 73
e N E7)7F "tk £ T 1547k] B Fart Al
2z 7l ol2W, £4 F 2747ke] At Aol F
A== durig FAokFig. 10).

R F 347 FHolles A 260+ 12.6 ume] TR =77}
=W (Fig. 1D), ©] § 3UAfE Yo AT ztz 1339 &
o] AA A7 469+ 18.3 um2) 487) FAe] BrkFig. 1E). ©]
o FEe 128¢] Fo] ¥Eo] FRTh IF AFAsh, A
qAe Aspldel gAED 9 T gAYl o HES T
S ZRE A2 140 Fo] PAF ] AT 540+£26.5 um®] 6
7] fAo] AthFig. 1F). 3 F 13¢A e  dZogy
B ThA] 1o} o] HFAE ] AL 6241352 ume] 8% A
7152801 Btk(Fig. 1G). 2 ¥ 439 FEL A5d4e) A7
o) wek A ALt 748 F 1794 AL 711 2HF 701
+3890umE © F, 4 T 208 = B =77} Folr]
A 636+38.6 um), ADF7T TFA HEAM BT AA
A =9, #Fo] FA2 FAd=] Mt EHE 8¢ 1%
A (Fig. 1H)°] dot. T3 $4 F 44 71842 =,
olmj =7)= 23 350+ 21.8 um)o|tH(Fig. 2).

Fdof A" AA|7t
Fo wE zk GAZAS] 28 7F Table 29} 2t} 4
AL F2 10, 15, 18, 21°Col M F-317174x] zk2t 23 5, 27.2,
15.1, 1247 7%o] 2o H oW 67|17 = 242t 315.0, 221.0,
174.0, 143.0/7F0] 22t} 222 8¢k7]o] =Edhe Al7H
2 15, 18, 21°Co A4 Z¥z}F 376.0, 304.0, 272.007}0] 225}
21}, 10°Co) sl 2 400417 o)ido] AQE Tt
olg{gt AxE 1¥ o2 YeET (Fig. 3), XF2 52, Y
E2 A7 A4E YER I Qo ZF ©AE A8 A7,
hour)s} L& (WT, °C)7-2] A4
F3}7]: 14=0.0036WT+0.0088
FE)=7): 1/1=0.0014WT-0.0016
494711 1/t=0.0009WT-0.0020
6971 1/t=0.0004WT-0.0005
8471: 1/1=0.0002WT+0.00022 FAF At
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Fig. 1. Development of egg and larvae of Strongylocentrotus intermedius. A. Fertilized egg; B. Two-cells stage; C. Gastrula stage; D. Pyr-
amid stage; E. Four-armed stage; F. Six-armed stage; G. Eight-armed (Junior) stage. Scale bar is 100 pm.

Fig. 2. Young sea urchin, Strongylocentrotus intermedius. Scale bar
is 100 pm.
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Table 2. Relationships between water temperature and required
time (hours) to each development stage after fertilization in
Strongylocentrotus intermedius

Water temperature (°C)

Stages

5 10 15 18 21 24
Hatching 20.5 23.5 17.2 15.1 12.4 10.5
Pyramid 157.0 86.1 48.3 432 39.6 34.3
4 armed 293.0 1780 850 69.0 56.0 51.5
6 armed NO=* 3150 221.0 174.0 1430 1250
8 armed NO NO 376.0 3040 272.0 D"
*NO: not observed within 400 hours
**D: dead.
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Fig. 3. Relationships between water temperature and the required
time for each developmental stage of Strongylocentrotus intermedius.
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Fig. 4. Relationships between required time for each developmental
stage of Strongylocentrotus intermedius and integral water temper-
ature. A. Hatching; B. Pyramid; C. Four-armed; D. Six-armed; E.
Eight-armed.
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BEGENA L] AT/ 1225 umE 140 um2) B4 A)
(Rho and Park, 1986)2.T}= Z¢roLt 118~123 um! 34
AGFTF, 1983)9h= vls=sinh. BE9A12 38 DAl of
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AlZko] oo BH gAY FAL 9 IS A B
o} (Kang et al., 1993y E¢} Lxjatgt.

FEESFAAE F2EE o] ARSS 43 2o A=
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