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STUDIES ON THE PROPAGATION OF TOP SHELL-I

Spawning and early development of the
top shell, Turbo cornutus SOLANDER

Sum RHO*

Fertilization and early development of turbo cornutus was studied based on the samples which
were collected in Yeosu area.

Particular emphasis was paid on induction of artificial spawing, fertilization rate, preembryonic
development, the growth of the early larva and larval survival to various salinity.

Among the various methods for induction of artificial spawning which have been tested for the
present study, drying by exposure to air is the most efficient, and percentage fertilization rate was
83.8-96.49% . The diameter of fertilized eggs was 0. 1820, 0028mm; and the diameter of egg memb-
rane was 0.2453-0.0093mm. Under the temperature range of 20.6-25.4°C the larvae hatched out
after 11:05-11:15 hours of fertilization. After 3.0-3.5 days of fertilization the planktonic larvae begand
to settle, and the settlement terminated within 5 days.

During the period of 150 days of early culturing the diameter growth of shell(M) and the diameter
of shell aperture(A) was formulated as follows:

1972 M=0, 33¢0.02070D
A’:O. 1960_02282D
1973 M=0. 32¢0.02282D
A =0, 16e0.025%D

During the same period of early culturing the relative growth of shell diameter and the diameter

of shell aperture was formulated as follows:
1972 A=0.6478 S-0. 1575
1973 A=0.5897 S-0. 0515

After 11 days of larval hatching 0.02-0.18% of planktonic larvae settled. After 150 days of settle-
ment the survival rate of the early shells was 7.4-21.6%, Under the temperature range of 21, 0-22,
7°C the optimum salinity range for the development of egg and the planktonic larvae was 30-35%,,
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Fig.2. Design of the stimulation of tempera-
ture systems used for the present expe-
riment.
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Fig. 3. Method of measurement of young top
shell (left: bellow 3mm, right:over 3mm),
M: Maximum shell diameter, A: Aper-
ture diameter, H: Shell height.
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Fig.5 Induced spawings of Turbo cornutus by
the various stimulation methods.
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Table 1. Comparison of diameter of fertilized egg in top shells, Turbo cornutvs

Reference
and Author Present data Yosida Al et.af.  Amio Doya
(1964) (1964) (1965) (1969)
Diameter (mm) (1972 1973.)
Egg. 0. 1824-0. 0028 — - 0.21 —_
Including egg membrane 0. 245+4-0. 0093 0.22-0. 23 0.26 0.24 0.23
Table 2. Developmental stage comparison between top shells and abalonus
Reference Present data . Al Rho et. al.
and present data T. cornutus T. cornutus T. cornutus- H. discus hannai
(Jun. 23, 1972) (Jun.18, 1973) (Aug. 1964)  (May. 1972)
Stage
Fertilized egg 0 0 0 0
First division (min.) 48 35 30 64
Second division (min.) 99 87 90 94
Fourth division (hour) 3.30 3.18 3.0 3. 40
Gastrula stage (hour) 7.51 7.26 7.0 8.24
Trochophore stage (hour) 8.46 8.33 8.0 12. 26
Hatched out (hour) 11.16 11.05 11.0 15.52
Shelled larvae in early creeping(day) 3.5 3.0 3.0 3-4
Formation of peristomal shell(day) 6 5.5 5 7-8
Range of water temp, (°C) 20.6-23.1 21.1-25. 4 25-26 17.2-23.5
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Table 8. The number of settlings larvae of T. cornufus in the rearing aquariums

No. of vessel 1 2 3 4 5 Total Average
Year 1972 1973
Beginning date Jun. 24 Jun. 24  Jun.24 Jun. 19 Jun. 19
Researched date Jul. 5 Jul. 5 Jul. 5 Jun. 30 Jun. 30
Numléer of veliger 2, 000 2,000 4,000 2,000 4,000 14, 000 2, 880
use
Number of collectors 10 10 20 10 20 70 14
Average number of 7.2 13.6 36.2 3.9 17.4 78.3 15. 66
settling larvae collector
Number of total settling 72 136 724 39 348 1,319 263.8
young shells
Settling rate(%) 0.036 0, 068 0. 181 0. 020 0. 087 0, 0942
Size of rearing 30X60X30  30X60X30 884444 30X60X30 88x44X44
aquarium (cm)
Range of wter 20.8-23.7 20.7-23.7 20.6-23.6 21.7-25.2 21.4-25.0
temp. (°C) .
Range of salnity(%,) 30. 19-32. 36 32.71-3314

Note; Size of collector: 20X 20cm
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Table 4. The hatched out of the eggs of Turbo cornutus in the various salinities

Salinity (%)
Time Condi- 5 10 15 20 25 30 32.77 35 40 45 50
elapsed tion
N. 0 0 0 d.12  d.41 d. 49 d. 48 d, 48 d. 24 d.3 0
1hr. A. 0 0 dm24dm3l dmé dmi1 dm1 dm2 dm 18 d. m. 16 0
D. r.e.50 r.c.50 r.c.26 c.7 c.3 c.0 ¢l c.0 c.3 ec31ecb0
N. 0 0 0 dé6 d34 d 48 d. 48 d. 47 d. 11 0 Q
2hr. A. 0 0 dm10 dm33dm11 dm2 dm1 dm3 dm2 dm?o
D. r.c.50 r.c.50 r.c 40 c 11 c.h c.Q c. 1l c.0 c.13 e.c.41 e.c. 50
N. 0 0 0 0 t.6 t.16 t.13 t. 22 0 0 0
12hr. A. h.3 h.30 h.3¢ h.25
tm19 tm20 tm3 tm2 tm2 t.ml8
D. r.c.50 r.c.50 m.r.50 m.c. 31 m.c 21 c. 1 c.l mel mec32me50ecb0
N. 0 0 0 Q h.7 h.45 h.46 h. 43 0 0 0
24hr. A. mhémhild mh2 mh2mh5 mh2meceb50 ec50

D. r.¢.50 r.c.50 m.r.c.50 m.c.43 m.c.26

mtl mt3

mc3me2 mcel mec4d?

Marks for the state are as follows:
Note. 1. N:normal development; A:abnormal development; D: death; d:egg division; t:trochophore

in egg membrane; h:hatched out larvae m:malformed;

egg membrane; c:collapse of cytoplasm

Note 2, Date: July 5,1974

r: expanded yolk; e:contract of

Number of eggs=50 each; Water temperature: 21.0-22,4°C,
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val rate of early veliger larvae (B) top
shell exposed to various salinities in 24
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Fif. 10. Showing the eggs and early veliger

larvae in the various salinities
A: bellow15%, B:Fresh seawater
C: over 45%,

Table 5. Mortality of early veliger larvae top shell in water of various salinities

Salinity (%)
Time 5 10 15 20 25 30 32. 38 35 40 45 50
elapsed Condition
1 hour N 0 0 0 16 19 20 20 20 6 3 0
c 0 0 0 0 0 0 0 0 3 7 9

—49 —



2

M 0 0 17 4
D 20 20 3 0
10 hour, N 0 0 0 7
C 0 0 4] 2
M 0 0 4 3
D 20 20 16 8
N 0 0 0 4
C 0 0 0 2
M 0 0 0 3
D 20 20 20 7 11

&
1 0 0 0 10 8 8
0 0 0 0 1 2 3
12 18 19 18 3 0 0
3 0 0 1 2 2 7
1 1 1 1 12 13 4
4 1 0 3 5 9
11 17 17 15 1 0 0
3 0 1 2 2 1 0
2 1 0 2 6 0 0
4 2 2 1 1 19 20

Marks for the state are as follows:

Note. 1. N:normal swimming
P: stop swimming but movement of cilia

Note. 2. Date: Jul.5, 1974,
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Number of veliger larvae: 20 each.

C: collapse of cytoplasm and abnormal swimming

D: Death.
Water temperature: 21.2-22.7°C
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EXPLANATION OF ABBREVIATIONS

a: adult shell

c: cephalic tentacle
e: egg

ey: eye

f: food

1.s: larval shell

m: mouth

o: operculum

p: peristomal shell
s: sperm

v: velum

p. g: prototrochal girdle
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Fig. A.
Fig. B.
Fig. C.
Fig. D.
Fig. E.
Fig. F.
Fig. G.
Fig. H.
Fig. L
Fig. J.
Fig. K.

Fig. A.
Fig. B.
Fig. C.
Fig.D.
Fig. E.
Fig. F.

Fig. G.
Fig. H.
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EXPLANATION OF PLATES

Plate |

Jetted the eggs on wall of breeding aquarium.

Jetted egg(enlarge)

Fertilized egg. Diameter including membrane is 0.245mm and yolk 0. 182mm.
2 cell stage, 35 minutes after fertilization.

4 cell stage, 1 hour and 37 mimutes after fertilization.

8 cell stage, 2 hours and 8 minutes fertilization.

16 cell stage, 3 hours and 18 minutes after fertilization.

Animal pole view 16 cell stage.

Trochophore stage hatching. 8 houre and 33 minutes after fertilization.
Just after hatched out, 11 hours and 5 minutes after fertilization.
Swimming trochophore larvae. later 1 hour after hatched out.

Plate [

Early veliger stage began to secrete the larval shell, 3 hours after hatched out.
Veliger stage after torsion, 22 hours after hatched out.

Early creeping stage, 61 hours after hatched out.

Do. dorsal view.

Elongated peristomal shell, 20 days after hatched out shell diameter 0.25mm.
Appearance one black mark on the shell surface, 59 days after hatched out,
diameter of shell 1.148mm(dorsal view)

Do. ventral view.

Young having not a spine but 10 balck marks on the shell surface.

68 days after hatched out, diamzter of shell 1.824mm.

Fig. 1. Young shells on the sea-lattuce, u/va lactuca in the rearing aquarium.
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