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Abstract

The histology of gonads during gametogenesis and reproductive cycle, and on induction ol spawning
and development of Jeju Island abalone, Sulculus diversicolor aquatilis (REEVE) were studied by
photomicrography and embryologically. The sex ratio is approximately 1:1. The outer goradal wall
is similar in both sexes. It consists of an epidermis which is a simpie., glandular, cclumnar epithe-
lium. A fibromuscular capsule which is compacted by connective fibers, muscle fibers. and many
bundle of immature muscle fibers occurs beneath the epidermis. Gonadal branching lobuli project
inward from the outer wall of the gonad and some extend all the way to the inner gonadal wall.
The gonadal lobuli are surrounded by a germinal epithelium and primordial germ cells are -roduced
by the germinal epithelium. With development of germ cells. it moves toward digestive gland. the
the outer-inner walls of gonad. and the germinal epitherial lobuli are gradually flatten. With
increasing oocyte size, the nucleolus increases in basophilia and becomes more distinct. Buds and
vacuole appear in the nucleolus indicating production of ribosomal RNA.  Necrosis of vegetative
oocyte was observed in each monthly sample. The first visible sings of necrosis occur in the
nucleus. The chromatin becomes strongly eosinophilic. The nuclear membrane convolutes and breaks
down : the nucleus shrinks and gradually disappears. With development of oocytes increases yolk
and lipid granules in the cytoplasm. The mature sperm head is ca. 4um and the tail is ca. 40-50
wm in length. The sperm head attached on the epithelial lobuli and the tail toward the gonadal
cavity. The changes of the condition factors and the gonad maturity indices are closely related to
the seawater temperature fluctuations. The reproductive cycle can be divided into five stages:
multiplication, growth. maturation, spent and recovery stages. The peak of spawning from July-
Sept. in Jeju Island. As for the amount of stimulus, it is obvious that the spawning rates
increases with the irradiation and reduce the time required for initial spawning. UV-rays irradiation
after exposure to air methods are more effectfve than UV-rays irradiated seawater treatment only

The initial developmental process of this abalone is similar to the results of Oba(1964).
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Fig. 1. Map of JeJu coast showing abalone
collecting sites.
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Fig, 2. Dorsal View of an abalone with
shell removed.
ceph. t :cephalic tentacle; con.a:
conical appendage; ep:epipode; g
:gill; visc.sp:viseral spiral.
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Table 1. The rate of response and the time(hour and minute) required for initial spawning in

S.diversicolor aquatilis

Amount of irradiation (mWh/¢)

Sex
T t

reatmen 0 101.6 186..6 286.3 352.1
F 40 9, 50 9% 50 9% 80 % 100 %

(3.60) (3.40) (3.30) (3.10) (3.20)

UV rays irradiation

M 60 % 40 % 50 9% 65 % 70 %

(3.50) (3.10) (3.20) (3.10) (3.50)
F 50 9% 60 % 55 % 100 % 100 %

UV rays irradiation {3.50) (3.34) (3.30) (3.20) (2.80)
after exposure to air M 30 % 50 9% 40 % 80 % 90 9

(3.40) (3.20) (3.10) (3.15) ( 2.50)

} L 30 % 35 9% 56 9% 40 80 %
UV rays irradiation F (1.50) ¢ (2.30) o (0.60) o (0.43) ° (0.30) o
after temperature 80 % 40 % 20 % 75 %

(4 (] o (] 83 %
treatment Mo (1o (1.50) (0.40) (0.30) (0.43)
Higko] LR IS S ol M AlE) gEE 4 2bslc) 2) % /|

A Kl who-

Aech Eokeh

Table 2.

Wtk ek siol

ik 2]

H. diversicolor diversicolor

K Kild-2 23C1T dEFfshad A wit) 27 ko
et #5871 Table 29+ Plate [[olvt.

A comparison of the developmental data between S.diversicolor aquatilis and

Species

Stage

S, diversicolor

aquatilis

S diversicolor

aquatilis

H. diversicolor

diversicolor

2 cell stage
4 cell stage
8 cell stage
Morula stage
Gastrula stage

Trochophore stage

Hatch out
Veliger stage
Creeping stage

45-60 min.

1 hour 30 min. -2 hours
2 hours 15 min.

3 hours 30 min.

4 hours 10 min.

5 hours 20 min.

7 hours
11 hours—12 hours
41 hours—45 hours

30-60 min.

45—1 hour 30 1 hour 30 min.

2 hours
2 hours 50 min.
4 hours

4 hours 40 min. —
5 hours 30 min.

6 hours
10 hours — 11 hours
43 hours — 46 hours

40 min.

1 hour 45 min.

2 hours 35 min.
3 hours 15 min.

5 hours 45 min.

7 hours

66 hours — 170 hours

Rearing water temp.

Author

23.1-2357T

Present Authors

26.2-26.8C

OBA. 1964

256-2757T

NISHIMURA et al.,
1969
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ol BRUIMNE &KiEM ~BEE ¥ o K2
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sk ot AES 9o (Loosanoff, 1962; Orton
et al., 1956), WLEE o RS Higel A%
slt}3 gt Webber and Giese, 1969 Young and
Demartini, 1970; Shepherd and Laws, 1974: Lee.
1974; Hayashi.1980). KE% ‘i /RIS fEEo]
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1969) Affioll olo] A& /: MHINEERS] HRIRE
KA giEme -EE-E ¢ Ak
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» California, U. S, 4 Boelootian et al. -
. fulgens Baja California Quintanella, 1966 _—
. tuberculata Chiba, Japan Okuno, 1978
” England Croft, 1929
” France Croft, 1937 _—_—
H.iris New Zealand Graham, 1941 —_—
.g'iversicolor Japan Takashima et al.,
iversicolor 1978
. Jeju, Korea (Crpablichody " _—
.;i;:zrg;ic:br Jeju, Korea Present elxgghlor, -
" Chiba. Japan Oba, 1964 —_—
” Japan Okuno et al., 1978
. gigantea Japan Kishinouye, 1894
w Tokyo, Japan Tago, 1931 —_—
” Japan Ino, 1952 -_—
” Jeju, Korea Lee, 1974 _—
. sieboldii Japan Kishinouye, 1894 —_—
” Japan Ino, 1952 —_—
” Jeju, Korea Lee, 1974 -
. discus Japan Kishinouye, 1894 _—
” Japan Ino, 1952 D ———
” Jeju, Korea Lee, 1974
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Month(Southern): SON DJF MAMTIJ]J A]lS
H. ruber South Australia  Sherpherd. et al..
1974

”

’”

”

H. midae

”

”

H. australis

Beachport,
S.

ustralia

Tasmania

Jervis Bay. NSW

H discus hannai Miyage, Japan

Southern Japan
Ibaragi, Japan
Hckkaido. Japan
Miyagé. Japan

Busan, Korea
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S. Africa
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S. Africa

Dassen [.
S. Africa

Kaikoura N.Z.

”

Harrison, 1971

Karblis

Ino, 1952

[no, 1952

Ino et al., 1961
Tomita, 1967
Sakai, 1960
Lee, 1974

Newman, 1967

Poore, 1973

H. roei
4 H. scalaris

H. rufescens

L ”

South Australia

Tipara Reef.
Australia

California, U. S. A

r”

Shepherd et al.,
1974

”

Young et al., 1970

Boolootian et al.,

1962

Fig. 10. Spawning season of various abalone species in four groups according to spawning season.
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EXPLANATION OF PLATES

PLATE I

Fig. 1. Outer gonadal wall consists of simple columnar glandular epithelial cells.
Under the epithelial layer, there is a fibromuscular capsule which is compacted by connective
fibers and muscle fibers. Gonadal branching lc;buli project inward from the outer wall of the
gonad. x 1600 .

Fig. 2. Cross section of the ovary of the multiplication stage. Small stalked oocytes’ oriented toward
digestive gland. x 400.

Fig. 3. Yolk and lipid granules are deposited in the cytoplasm. x 400.

Fig. 4 Late stalked oocyte is separated from the germinal epithellium. x 1600,

Fig. 5. Ripe oocyte free in lumen of the ovary. It is covered by gelatinous layer and contains a great
deal of yolk and lipid granules. x1600.
Fig. 6. Cross section of mature ovary. x 400.
Fig. 7. Ovary of the spent stage. x 400
Fig. 8. Necrotic oocytes are present between the ovarian lobuli. x 400.
Fig. 9. Recovery stage of the ovarian lobuli. x 400.
PLATE I

Fig. 10. Trabecular lobuli project inward from the outer testicular wall. x 400 .
Fig. 11. Male germ cells in various maturation stage. x 400.
Fig. 12. Primary spermatocytes in the synaptic stage and spermatid in the germinal epithelium. x 1600.
Fig. 13-16. Active spermatogenesis occurs in the lobuli which is remarkably expanded with a large
number of spermatocytes accompained with a scanty amount of spermatids and spermatozoa.
x 400 .
Fig. 17. Mature spermatozoan head are attached to the germinal epithelium and tails in the lumen.
x 1600.
Fig. 18. Spent stage of the testis. x 400.

PLATE 1
Development of the abalone, S.diversicolor aguatilis.
1. First polocyte stage; 2. Termination of the first cleavage; 3. Termination of the third cleavage
4. Early morula stage ; 5. Termination of trochophore stage ; 6. Trochophore larva immediately after hatching
7. Late veliger stage having retractor muscle and operculum; 8. Creeping larva having peristomal shell

along whole outer lip of the larval shell.
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