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ABSTRACT

In order to improve top shell seed production techniques spawning and larvae rearing
were done in rearing tanks. Growth of young top shell in the nursing ground were also
investigated.

For induced spawning, top shells were maintained in still water during night time. Then
they were treated with ultra violet iradiated sea water after dried up in air for 60 minutes.
Spawning rate were 10 to 39.77%.

It was found that young top shells moved in the growing grounds from nursing
grounds when they reached approximately 30-40mm in shell heignt.

Among main food algae for top shell in the natural growing grounds, sca mustard were
melted away during June. Therefore, presence of another food algae such as Ecklonia cava or
Sargassum spp. scems to be the main limiting factor for survival of top shell during
surmimer.

The tolerance of top shells ranging from 30mm to 60mm to low density of scawater
for were tested at the temperature between 29.5 and 31.4C. Hundred percent mortality
occoured in 20, 55 and 90 hours after first stocking at the spedific gravity of 1.010, 1.015,
and 1.020, respectively.
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Table 1. Production of top shell in Cheju Do.

unit: M/T
YEAR Fishery village Diving Total
1980 1,811.8 3322 2,144.0
1981 2,980.6 473.4 3,453.9
1982 3,337.0 343.9 3,680.9
1983 3,654.0 439.5 4,093.5
1984 3,320.3 350.7 3,671.0
1985 2,858 307 3,165
1986 1,268 17 1,439
1987 755 94 849
1988 507 43 550
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Fig. 1. Map showing the sampling stations in Sinchang.
St. @ :sampling St. by scuba diving, St. Il :sampling St. of young top shell Left St. :light house
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Fig. 2. Map showing the sampling stations in Oong po.
St. @ :sampling St. by scuba diving, St. Hl:sampling St. of young top shell

Table 2. Induced spawning of top shell by the stimulation.

No. of No. of spawned Responded No. of Range of
Date spawned .
adults Female Male rate(%) eggs(‘10) water temp.(C)
4, June. 1988 30 1 3 13.33 30 19.8-21.7
, 30 2 4 20.00 86 19.0-20.7
6, 30 1 2 10.00 20 18.8-19.6
6, 30 1 2 10.00 18 18.8-20.4
23 23 2 4 26.09 73 21.6-2.2
25 28 1 6 25.00 12 2.323.0
25, 23 1 8 39.13 17 22.423.0
5, July. 1988 88 6 9 39.77 273 23.0-27.2
Subtotal 282 15 38 18.79 529 18.8-23.0
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Fig. 3. Map showing the sampling stations in Samyang - dong.
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Table 3. Induced spawning of top shell by the stimulation,

No. of No. of spawned Responded No. of Range of
adults female Male rate(%) eggs('10) W. T.(C)
June 5, 1988. 19 6 21 108 19.1-19.6
June 13, 7 30 9 4667 420 19.8-205
June 24, ” 25 6 40.00 270 206210
June 25, 7 25 10 52.00 114 224-231
July 21, ” 100 19 31.00 1,716 264-272
Aug. 17, ” 50 9 22.00 30 270275
Subtotal 249 59 38.96 2,650 2.4523.15
“Flowing after 60 minutes dry.
Table 4. Growth and survival rate of young top shell.
Mean shell Daily Survival
Date diameter increment No. Rate(%)
mm(+SD) (#m)
12, Aug. 0.49(0.03) 20 91,700 100.0
2, Aug. 0.71(0.07) 20 91,700 100.0
3, Sep. 0.94(0.10) 23.0 82,500 90.0
13, Sep. 1.24(0.11) 15.0 72,200 78.7
24, Sep. 1.25(0.18) 0.9 62,000 67.6
3, Oct. 1.30(0.20) 5.6 42,500 46.3
15, Oct. 1.32(0.22) 1.7 38,000 41.4
25, Oct. 1.35(0.28) 3.0 36,000 39.3
4, Nov. 1.38(0.31) 30 29,200 31.8
15, Nov. 1.52(0.40) 12.7 25,300 27.6
25, Nov. 1.88(0.49) 36.0 24,500 26.7
Data of settlement.
30 July
Table 5. Catch of young top shell in Sinchang and Oongpo station.
Range of
St. Date Individual shell Collected Number Areas Remark
height(mm) hour(min) (m%
Sinchang 6.16 23 23.1~56.9 40 3 100
” 6.19 281 22.0~61.0 40 3 100
7 9.15 374 23.1~78.0 60 4 100
Total 878 140 10
QOongpo 9.1 45 27.2~59.5 30 1 0
” 9.9 67 20.0~50.0 30 1 60
i 9.10 2 11.0~67.0 30 1 60
" 9.11 103 10.0~65.0 30 3 60
” 10.4 58 14.9~59.2 30 1 60
Total 302 150 7
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Fig. 4. Monthly change of water temperature in OOnngMSglg(:I?
Table 6. Growing size of young top shell in Sinchang station.
Range of : Ranee of Investi
shell Indi % shell Indi % Range of Indi % gated
height(mm) vidual width(mm) vidual weight(g) vidual areas
21~23 2 0.6 15~19 1 31 3~5 1 0.3 100m?
26~29 4 1.1 21~24 66 18.5 5~10 13 37
32~ 12 3.4 25~29 87 24.4 10~15 57 16.0
35~39 63 17.7 30~3t 72 20.2 15~20 2 258
40~4 104 292 30~34 48 135 20~25 38 10.7
45~49 43 12.1 40~44 53 14.9 25~30 2 6.2
55~59 46 12.9 50~51 3 0.8 35~40 12 3.4
60~64 36 10.1 40~45 28 79
65~69 10 2.8 45~50 23 6.5
50~55 2 6.2
55~60 7 2.0
60~65 7 2.0
65~70 4 1.1
73~ 1 0.3
83~ 1 0.3
total 356 356 356
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Fig. 5. Monthly change of water temperature in Qongpo station.
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Table 7. Growing size of young top shell in Sinchang station.

Range of Range of Investi
shell Indi % shell Indi % Range of Indi Yo gated
height(mm) vidual width(mm) vidual weight(g) vidual areas
10~14 38 126 5~9 34 11.3 05~1.0 R 10.6
15~19 40 132 10~14 49 16.2 1.0~5.0 72 238 60m’
20~24 18 6.0 15~19 51 16.9 5.0~10.0 52 17.2
25~29 4 13.6 20~24 28 923 10.0~15.0 17 5.6
30~34 26 8.6 25~29 2 7.3 15.0~20.0 18 6.0
35~39 16 53 30~34 56 18.5 20.0~25.0 KZ! 11.3
40~44 24 7.9 35~39 47 15.6 25.0~30.0 33 10.9
45~49 54 17.9 0~4 12 4.0 30.0~35.0 19 6.3
50~54 32 10.6 45~50 3 1.0 35.0~40.0 14 4.6
55~59 11 3.6 40.0~45.0 7 23
60~64 1 0.3 45.0~50.0 3 1.0
65~70 1 0.3 50.0~55.0 1 0.3
Total 302 302 302
Table 8. Sampling in Sinchang and Oongpo station(1m?) .
Shell Mean of  Indi-  Shell Mean of Indivi- Weight Mean of  Indi- Algaes
St. height shell vidual  width shell dual (&) weight vidual (@
(mm) height (mm) width (g
(mm) (mm)
. 4049 46.0 2 3039 382 25 2539 325 4
Sinchang
5059 57.0 35 4049 41.3 24 4054 473 41
! 6069 67.0 12 5059 - - 5564 59.3 4
Sinchang 4049 47.8 2 3039 381 7 2544 331 2
2 5059 585 6 4049 422 8 4554 499 9
6069 62.1 7 50569 - - 5564 60.0 4
Sinchang 4049 46.0 3 2029 290 1 2044 313 5 Ecklonia
3 5059 535 2 3039 345 4 5564 60.0 5 eava
6069 66.3 9 4049 456 9 6579 52.5 4 14
Sinchang 4049 45.1 18 2029 275 3 1534 248 23
1 5059 53.9 10 3039 337 25 3549 415 6
Light house 6069 624 4 4049 423 4 5069 586 3
Sinchang 3039 - - 2029 280 1 2034 273 10 Ecklonia
2 4049 45.9 8 3039 337 11 3544 395 2 ava
Light house 5059 59.3 6 4049 410 2 5059 53.5 2 121
Oongpo 3039 36.0 3 2029 212 9 1034 226 22 Sargassaceae
1 4049 453 19 3039 346 29 3544 392 17 1,237
5059 52.9 18 4049 425 2 4549 453 1
Oongpo 3039 352 3 2029 232 3 1034 229 13 Sargassaceae
2 4049 473 8 3039 340 16 3549 41.9 6 420
5059 55.0 10 4049 420 2 5569 60.8 2
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Fig. 9. Shows the fluctuations of water temperature and specific gravity.

(Closed cidle: spedific gravity, open dicle : water temp.)
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Fig. 10. Frequency of shell height, shell width and body weight of young top shell in Sinchang statio

100



FREQUENCY

FrbEsE setel HEHEAR 9 ERER MY #it

(%)
30r
20l N=474
10}
Oi0 20 30 40 50 60 70
SHELL HEIGHT (MM)
(%)
30
20k N=437
1oF
™™o 20 30 40 50
SHEL. WIDTH (MM)
(%)
301
20 N=436
10

O™/ 10 20 30 40 50 60 70
BODY WEIGHT (GR)

Fig. 11. Frequency of shell height, shell width and body weight of young top shell in Oongpo statio

101



FHEE - PSS

Shell height ( cm )

8 -

7 =3

6 p—

N = 223
5 N = 44
N = 158 N== 124

4 -

3 F .

Jun. 16, Sept.15, Sept. 18,

80 r

60

40 r N = 158
N = 223

N = 124

30

Shell weight ( g )

20

101

Aug. 27,

Jun. 16, Sept. 15, Sept. 18

Fig. 12. Growth comparison of shell height with shell weight in Sinchang station.

102



BNGHAE 22he] MHAERE 2 BRLES WS B

8.—
7 —
6
E 5
A N=60
g N=6I
S 3 N=58
5o
|
[ i 1 ]
Sept. 11, Oct. 14, Sept. 18, Jul. 15,
80
70k
60
N = 60
~ 50
- 40 N = 58 N = 61
o —
B
¥ 30t
3
G 20
IO | N = 58
' -
L L i ]
Sept. 11, Oct. 14, Sept. 18, Jul. 15,

Fig. 13. Growth comparison of shell height with shell weight in Qongpo station,

103



B - FIESF

»
O
|

2

| SW = 0.97I3SH - 13.602
N = 84

Shell width (mm)
w H
@] (@]
1

N
O
|

o
T

] l | ] 1 ] ]

I0 20 30 40 50 60 70
Shell height (mm)
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Fig. 18. Comparison of top shell, sea mustard and other algac quantity in 1m? of Samyang statio
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Fig. 19. Comparison of top shell, H. pulchervims, A. gassispina and total sea urchin
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Fig. 20. Comparison of top shell, sea mustard and other algaec quantity in 1m’ of Samyang stato
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Fig. 21. Comparison of top shell, H. pulcherrimus, A. Crassispina and total sea urchin.
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Fig. 23. Comparisin of top shell, H. pulcherrimus, A. Crassispina and total sea urchin.
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Fig. 24. Comparison of top shell, sea mustard and oher algae quantity in 1m® of Samyang statio
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Fig. 25. Comparison of top shell, H. pulchemimus, A. aassispina and total sea urchin
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rig. 26. Comparison of top shell, sea mustard and other algae quantity in 1m® of Samyang statio
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Fig. 27. Comparison of top shell, H. pulchemimus, A. Crassispina and total sea urchin.
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Fig. 28. Comparison of top shell, sea mustard and other algac quantity in 1m? of Samyang statio
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Table 12. Distribution of shell fish, algae and other sp. in Sinchang and Oongpo station.

AAF Mollusca % 2% Rhodophyta
A} Turbo (Batllus) comutus (LIGHT FOOT) et Galaxaura falata (KJELLMAN)
o Cellana nigrolineata (REEVE) 27t Gelidium amansii LAMOUROUX)
Az Cellana grata (GOULD) 2eTENT D Conlling pilulifera
ARE(F1H)  Tegula pfeifferi carpenteri (DUNKER) "(POSTELS et RUPRECHT)
e ng Monodonta labio (LINNE) HEORFEH  Jania ungulata (YENPO)
LA Chlorostoma argyrostoma lischkei S5 Chondrus ocellatus (HOLMES)
Zu% Heminerita japonica (DUNKER) AL Gymnogongrus flabelliformis HARVEY)
FY0%F Littorina breviasla (PHILIPPI) ALy Pachymeniopsis elliptica (YAMADA)
o422 Purpura (Mancinella)davigera (KUSTER) FEHSY Callophyllis crispata (OKAMURA)
Fedus Purpura (Mancinella) bronni (DUNKER)
R o Liolophura japonica (LISCHKE) 71 & other animals
AFLH Ischnochitol comptus (GOULD)
5E Pollicipes mitella
2% Chlorophyta 4EAG A Hemicentrotus pulcherrimus
(A. A.GASSIZ)

7zt o Ulva pertusa (KJELLMAN) K7 Anthocidaris crassispina (A. AGASSIZ, )
PAL= 114 Bryopsis plumosa HUDSON) 3l 4+ Stichopus japonicus selenka

AEN Platydoris speciosa (ABRAHAM)
Z 2§ Phaeophyta Hsengo]

AR L] Chromodoris pallescens (BERGH)
o Ishige okamurai (YENDO) WM E7FAVe)  Centonardoa semiregularis
GE Ishige sinicola (OKAMURA) vl &7 Ophioplocus japonicus (H. L. CIARK)
= Hizikia fusiformne (OKAMURA) ARG T8O Plawobranchus hirasei
A} o] Sargassum thunbergii (MERTENS)
o] B puk Sargassum confusum (AGARDH)
SA AR Sargassum ringgoldianum (HARVEY)
el Ecklonia cava (KJELLMAN)
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Table 13. Resistance test on top shell by low specific gravity in high water temperature.
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