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Study on Mass Production of the Top Shell,
Batillus cornutus (LIGHT FOOT)
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For the purpose of mass production of the seedling of top shell, Batillus cornutus
(LIGHT FOOT) in Cheju Do, 387 samples were collected at the southern coast of Cheju
Island,

Their shell height were ranged 51 9—93, 17 and the experiment to stimulate the spawning

induction were excuted 7 times during the period of July, 1985 and August, 1985,

The results of egg development, planktonic larvae seed collection, growth and survival
rate in relation to the rearing process of settling larvae were as follows :

1. The method of induced spawning stimulation which practiced drying by means of non-
circulation on the night before stimulation while irradiating the seawater with ultra-
violet ray was most effective,

2. The range of response rate, and fertilization rate of samples by the above method was
10,42%~ 36,84% and 71_45%~ 93 ,02% respectively.

3. The range of fertilization rate against spawning was 63.25%~80,12% .

4. The average of settling numbers per swimming larvae collector in relation to collector
set-up method were 367,38 £ 67 58 individual (0,31 individual /&) and 428 251318_50
individual (0_36 individual / o# ) in vertical and horizontal settling respectively,

5. Vertical distribution of attached young top shell on the wall surface in aquarium was
90, 14% of total young top shell and this was appeared between the water surface and
30 o= depth which was abundant in settling of attatched diatom up to 70 days after
hatching,

6. The growth relationship equations between shell diameter and growth of 70 days after
hatching of young top shell in autumn collection were the linear regression line of
$=0,0090D+0,4236 and S=0,0109D+ 0,4253 in case of small circular aquarium (¢$1,6 %
0.77m) and rectangular one (2,5 x 1 X 0,77 ) respectively,

7. Mass motality of young top shell after attatching was detected within 20 days after
hatching,

Survival rates were 49_28% and 40,36% in circular aquarium and rectangular one
respectively, '
During this period while percentages of survival after 70 days were 9.11%, 8,93%

in former and latter respectively,
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Fig.l1, Diagramatic drawing of rearing aquarium
arrangement,

: cartridge filter b: water inlet pipe

: collector (40x30c=) d: tiny orifices

: collactor holder f: draine stand pipe

: FRP. aquarium h: inlet valve

: outlet valve iz hole (0. 3cm)

: water level
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Fig.3. Induced spawning of top shell, Batillys

cornutus by the various stimulation
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methods,
Table 1. Induce spawning and hatching rate in top-shell by the stimulation of various methods
. T T
Methods of stimulation . . Results of responded Rate of [Hatchi
Date non—.circul— Dried UV,irr N:))ts_, Time of dis ) rate of [nos, of |fertilized ! rateng
ation (m |diation | o | charged ¥ | & [total| respon- | eges %) | (%)
(h,) | (m,) ded (%) | (10%) |
July,15 120 360 105
July,24 60 960 45
Aug. 4 Aug 3 Aug 4 Aug3 Aug, 3 48 04:2205:10 2 3 5 10.42 26 83.06 63,25

20:00-08:00 90 180

.7 Aug 6 Aug. 7 Aug 6 Aug, 6 19 06:10-07:30 5 2 7  36.84 31 86.32 74,04

20:00-08:00 90 240

.10 Aug, 9 Aug 10 Augl0 Aug, 10 40
20:00-08:00 60 180

30 Aw?9 Aug Augd Aug, 30 100 12:00-14:05 6 7 13 13,00 180 93,02 80,12

18:00-08: 00 60 180
Sep, |
20:00-08:00 60 260

Aug,31 Sep, 1 Sep, 1 Sep, ! 30 13:20-15:00 2 3 5 16,67 24 71,45 64 24

Table 2. Diameter comparison of fertilized egg at each area in Batillus cornutus

Reference and  present data Yeosu YOSHIDA Al AMIO
Diameterat"_) Cheju (1985) (1972, 1973) (1964) (1964) (1965)
Egg 0,182 X 00082 0,182 10,0028 - - 0.21
Egg membrane 0.204 10,0065  0,245+0 0093 0,22-0,23 0,26 0,24
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Table 3, Developmental stages of topshell ; references works are given to compare

Present data Al
Stage -
(1985) (1972) (1963)
Range of water temperature (T) 24 5=217.3 20,6-25 .4 25-26
Fertilized egg (min.) 0 0 0
First division (min,) 41 48 30
Second division (min,) 80 99 90
Fourth division (min,) 174 210 180
Gastrula stage (hour) 6,5 7.5 7.0
Trochophore stage (hour) 8.1 8.46 8.0
Hatched out (hour) 11,04 11,16 11,0
Early veliger stage (hour) 13,55 14,16 -
Veliger stage (hour) 16,20 18,30 15,00
Early creeping stage (day) 3.0 3.5 3.0
Formation of peristomal shell (day) 4.6 6.0 5,0

3EA FHEHES AZAY Veliger ghES] HRMN
7t RS A T2 mEEEel #ASH o (PL.
B-9), —& $h4e obY HrkEES x de ROl
gesigc. mEtE Soi7t s Collector &
ol &4 AT AN E&T T BAsSde 48
ol = AOKe] HRH MR S8 HBSIA(PL.
B-10).

p.
Lo

Table 4. Results of settling rate and survival

A& Mol A Trochophore $hioll A @& shE7
9] HWHEL 47| §lste] FRP [UAKME (11X 2.5
x0.7m ) EFAM(P1.6X0.7Tm)ollA KM
BshEe] BEHEL Table 4048} 3to] 0 —72.33%
ool HEH EESA HHES sisdn 4 Ass &
#Kil C.D,E2] Fiff£R S 56.83 % ct.

rate in the experiment aguariums

No. of swimming larvae

Settling larvae

No. Date Trochophore Veliger Survival No, of Larvae/ No. of Settli
(10) (10) oyt Date "4 e Colecter peitlng ) “igg"®
A Ay, 4 163 141 8.65 0,00
B L7 229 1.2 0,53 0.00
C 31 721 512.0 71,01 Sep, 8 225 2,213.3 4979 69,05
D .31 691 467 .0 67,58 Sep, 8 210 1,432,6 300.8 43,53
E .31 30 23.6 78,67 .6 60 361.7 21.7 72.33
F  Sep, 2 154 72.0 46,75 B! 60 9.4 0.6 0,00
Total {mean) 1,442 1,002.6  (69,53) 495 (1,657.4) 820.4 (56.,89)

Note:
Size of aquariums’ A-D= 1x25x0,7m,

4. MELI® RAS BRI 4B

wi#% 10 B~ % P FRP MUKl ( C:1x2.5
x 0.8m )oll BE 0.5m2 REE 497,900 B MBS

Calculated value of the aquariums (C,D,E) which settle was become normally

E- F = ¢1,6x0,7m

22t FRPEMKME (E: ¢ 1.6x0.7m )l BT 0.45
o] #EE 21,000 BE &% WEstn ek 100 B
72 AEAM whE ES KRR B8R XUESE
o} Table5 9} ztch. Mbik 18 Aol Ckiiel 4
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Table 5. Growth and daily rate of survival and total survival of the young top shell reared in indoor
tanks during the experiment

Rearing date Sep.9 Sep,17 Sep,27  Oct,1l  Oct 22 Nov_ 8
Days of rearing 0 8 18 32 43 60
Days after hatching 10 18 28 42 53 70

Regular square aguarium (1X2 5X0_77)
average shell diameter (7m)
Daily increase in shell diameter (#m)
No, of young shell
Daily rate of mortality (%)
Survival rate (%)
Circular aquarium(@¢1,6x0 7m)
Average shell diameter (m®)
Daily increase in shell diameter (#m)
No, of young shell
Daily rate of mortality(%)
Survival rate (%)

497,900

100,00

100,00

050t 003 0,62%0,08 0747006 0917016 106013 1131018

15.0 12.0 12,14 13,64 4,12
201,000 180,000 74,305 56,013 44,442
7.50 1.04 4,19 2.24 1,22
40,36 36,15 14,92 11,25 8.93

045 1002 061%0,10 0,7750,07 080% 0,11 093F0,12 1011013
21,000
21,000

20,0 11,0 5,71 11,82 4,71
10, 344 8,826 4,116 2,623 1,914
6.34 1,47 3.81 3.30 1.59
49,26 42,03 19,60 12,49 9.11
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Fig.4. Survival rate and growth of young top
shell during the rearing period.
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Fig.5. Results of setlling larvae in methods
of vertical and horizontal in breeding
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Fig.6, Vertical distribution of the young shell
after rearing days in the rearing aquarium

Water depth (om)

Table 6ol Vel ich EEMQ MLk 198
98 18 HY BT 0.61= A J|EFHE ¥ 2
REEHK #R7T W EHBEES 15 @RS
A o] e Kol 4] 30 om7ia}e] EEEA 73.4 Bt F
fmstgct. ML 29H# 98 28 Holls EEK
ol 4 96.77 %7} F#3tg = 714 & 0~ 10om K
fizollab 45.16 %) %o HBSE . BEHES #

Table 6, Vertical distribution of the young topshell after reared days in the rearing aquarium

Date
Wate(r level Sep. 18 Sep.28 Oct .8 Oct,18 Oct 28 Nov 8 Total Frequency

om)

0 surface 3 14 26 48 14 3 108 50,70
10 4 4 18 17 2 4 49 23,00
20 2 12 13 4 0 2 35 16 .40
30 1 1 6 0 1 14 6,57
40 1 0 1 0 0 2 0,94
50 1 0 0 1 1 2,35
Total 15 31 63 76 17 11 213 100,00

* Numbers of young topshell in 10004

RY Bt 7H sl wbie 49 BRI 104

18 Holl &= BE 0.83mZ LA MHSIER 76
Bl 4] 0~ 100m Kfyol 63.16 %7t #eh HBISHA
o bk 59 Hékol 104 28 Holle RE 0.98m
2 WESIA RREEHAS HBBCH 17TRE 38
3 mApE Aot @2 Kh @HL oS FobA

0~ 100w Kfrol 82.36 %7} H#istgct. 22l
B#e 11 A 88d+< 108 18 B H3dle 0~10om
B HBiEe] 27.27% 2 {ETSo K Blfo] &
7t EWoE BB S&SE= HRE £ 5 Al &
HBERw 81.827F Kol A 30 om LAP3ol #aehs] )
o},
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of. = @—3 BEE 3~4H 7H2E Bl K
WaEle 2 563 ToF 13@E EMEBRAY PR %
(1982) 2 1 {E#87} 3@k Ee= AL £ 5 2
o A Rl oS KR B AR HES 10.60
%2 el YT KR RAECIEC 3l REENs 73.68
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Table 7. Comparison of the responded rate in the top-shell by various stimulation methods

) 1 Nos.of Nos.of |Rute of |Nosof  iNos.of T&:c of |
Method| tate Process of stimulation ‘ adulls d:vdnrgxi d(.lsd)urguj | ex per iment: mspalhiu:pnkd Authors
________ L e —d ISP SR B0, S,
w Aug.", 1964 24—26CC0—0m.) 128C 30 19 5 .32 All9ed
July.5,1974 21.4t240m) 126.5C121.7060m! 13.4C 112 2 1.79 6 1 16.67 RHO(1976
Aug.3—Sep.3,1978 26.3C40m.) 130.5(0m.) 126.5C 21 5 10.82 12 S 41.67 LEE e.d. 0979
July?—july22, 1981 3T rises then rearing water temp 8 4 5.00 13 2 15.38  OKABEQ9&2
Sep.3—(x1.14, 1983 21.4C127.0C ] L] 107.69 19 14 73.68  NAKAHISA et.2.362
Sub total 551 69 2 9.13
D June23, 1979—Jue IR, 1973 D: 60m. @2.2—24.50) 14 7 52 6 2 33.33 RHO( 9%
Sep. 2 = Sep. ¥, VIR ) Gn. A—30T) 56 3 4.5% 5 2 0.00 LFE o g
Sub total D6 11l 4 30,36
1 July7--JulyZ, 18t [SRE 1 & 1 1.25 13 1 7.69 ORKABEQG&
Aug. 26—g. 27,191 [:2001 /hr. 97 ( 0 2 0 100  KAKULW o ai. 4983
Julyl9—Ccr. 3, 190 [:19—6hhr. §E} 31 24.06 k} 3 100. %0 ICH IKAWA 9K}
Junez €t 24,1981 [:18—215hr. 564 86 15.25 1 3 100.00 4
ot A~ B, 1982 1:hl —Y6hr. 143 n 18.88 2 2 100.00
Sub total 1003 it} 17 54.84
DHWV Ay 26— Aug. 27, 19 D: 60— 120m.W: 25.2—26. 20T 2.2--9.2C 94 2 | 50.00  RAKIDA et.al. Q953
Aug. 12—-Sep.R, 182 D: 5—90m. W: 26.2—26,9T131 *--R.8T 12 4 3 75.00 SUIKAWA(IRY
DL Julyld, 10Ot 15, 198] D:36—85m. 1: 18—45hr. 29 51 23.85 ] 5 62.50 ICHIKAWA GRS
Julyis—July24,1985 D:6)—1Dm. 1:6—16hr. 150 0 0 2 0 0.00 Present data 0'B%
DHAW  Aug. 11 —Sep. 16, 132 D: 45—6)m. [ : 3he. 2.6 U127.0C 1m P2 16.47 2 2 1000 TOBAI®RY
Aug. ) —Sep. 7, 1982 D:30—%0m. [:1—dhr Wi 25.3--27.4CT3LR 126 4 2 .00 SULRAWAJR4:
Sub total 899 2 13 96.25
N+l Julyls—JulvZe, 1981 Nisun set—sun rise, i — 8 37 46.25 5 8 100.00  OKABEQIS®Z
NHW  Julyla—July22, 1981 N:snset—sun rise, Wi — s 4] L 12.50 8 6 75.00 ~
N+DH Aug.4—Sep. 1, IS N:12—14 hr. D: 60—%m. 1:3-—4hr. 2im. 237 Ko 12.66 5 4 8).00 Present datad4Bs)
Sub total 397 77 2 18 85.00

* Note: W:Warming Dilried I:lrradiation NiNon-circulation V:Temperature rises |:Temperature falls

{ :Tine (m.=mimutes, hr.=hours} or air temp.
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EXPLANATION OF PLATES

PLATE 1

FFig,1 Fertilized egg, diameter including membrane is 0,244 7=

Fig,2 2 cells stage, 41 minutes after fertilization

Fig.3 4 cells stage, 80 minutes after fertilization

Fig.4 16cells stage, 2 hours and 50 minutes after fertilization

Fig.,5 Trochophore stage in the egg membrane before hatching, 8 hours and 1 minute after
fertilization

Fig.6 Just after hatched out, !1 hours and 4 minutes after fertilization

Fig,7 Early veliger stage

PLATE 2

Fig.8 Veliger stage after torsion, 35 hours after fertilization

Fig,9 Early creeping, 3 days after fertilization

Fig,10 Formation of peristomal shell, 4 days and 6 hours after fertilization

Fig,1l Appearance ane black mark on the shell surface, 54 days after fertilization

Fig,12 Appearance 6 black marks on the shell surface, 70 days after fertilization, diameter
of shell 1,716mn

Fig,13 Adult of topshell
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